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Reviews of the Book

“Professors may very well want to assign this fine volume to their students. The pro-
fessors will learn something from it as well! In fact, this Handbook of the Management 
of Creativity and Innovation: Theory and Practice is not just for academics; indi-
viduals in business and education will enjoy it, as will anyone interested in the state 
of the “creativity and innovation” art. It covers the basics, including the social and 
biological basis of creativity and innovation, as well as the basic concepts and 
approaches that make up the knowledge base of each. Most chapters lead directly to 
practical implications, and several focus on them. Included here are “best practices” 
for managers who wish to support creativity and innovation. The difficulties of man-
aging and teaching creative individuals are acknowledged, as are cultural differences, 
and, very importantly, differences among fields, domains, and disciplines. The legal 
aspects of innovation and creativity are even explored! All of this, and something 
about future directions. At least as impressive as the coverage of this volume is the fact 
that each chapter in this volume is well-connected to current scholarly research. An 
impressive volume, all around, and one that offers ideas that have been tested and can 
be trusted.”

Mark Runco, University of Georgia; founder and Editor-in-Chief of the Creativity 
Research Journal

“Taking the cross-cutting themes of creativity and innovation, this book provides a 
valuable review of the conceptual underpinnings surrounding creativity and innova-
tion before investigating and applying such concepts in a number of different 
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xii Reviews of the Book

educational, management and engineering settings. The reader is provided with a rich 
set of case studies, including in-depth sectoral and national comparisons, before the 
book concludes with a forward look of where management practices in creativity and 
 innovation will be going in the future.”

Jeremy Howells, Visiting Fellow, Kellogg College, University of Oxford

“For our clients from start-ups to global enterprises, unlocking the creative and inno-
vative potential of their organizations is essential to survive and compete. Marketing 
as the art and science of customer focused leadership has embraces the “4 Ps”, and it 
is refreshing to experience the cross functional and disciplinary approach with strong 
focus on practical applicability. This handbook has done an excellent job in bringing 
theory and practice of innovation management from different disciplines together. 
I highly recommend this book to anybody who is interested in improving and 
unleashing creativity, innovation and business success within themselves and their 
organizations.”

Mark Mueller-Eberstein, Founder and CEO of the Adgetec Corporation
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Preface

The world we are living in has evolved from an Industrial Age to an Information 
Age and is in transition towards a Conceptual Age (Pink, 2005) or Creative Age 
(Florida, 2007). Whatever it is called, such an age is characterized as having the 
intangible assets such as knowledge, skills, creativity and innovation as the primary 
driving force of development. Individuals who can make the best of the vast infor-
mation and build new boundaries will finally win the competition. Companies who 
can effectively manage their creative minds and innovation system will thrive in the 
changing marketplace, while the less creative competitors will eventually fail and 
disappear. 

In reality, however, most individuals and companies are not yet prepared to meet 
the challenges to manage creativity and innovation effectively. At the individual 
level, we are reluctant to unleash our creative potential due to a variety of miscon-
ceptions about creativity and due to the fact that our current educational system still 
adopts the industrial age style of education, which overemphasizes the development 
of language and logical thinking, while it suppresses the development of arts and 
creativity (Root-Bernstein & Root-Bernstein, 2013; Michalko, 2011). At the organ-
izational level, the current system and management approaches more often abuse or 
kill creativity and innovation than actually foster them (Amabile, 1998; Amabile 
and Kramer, 2012). 

In order to address this challenge, we organized a two-week summer school with 
the title “Effective Management of Creativity and Innovation” in Germany in 
July 2013 and August 2014. This summer school was funded by the European 
Commission and drew experts from different European countries whose expertise 
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covers different disciplines including psychology, education, business, engineering, 
and law. This handbook is the collection of studies of some of the instructors of the 
program about the theories and best practices of management of creativity and 
 innovation in their fields.  

The management of creativity and innovation is a wide and complex topic. The 
current book presents the approach of the international summer school of the 
“Effective Management of Creativity and Innovation” (EMCI), which is based on 
the 4P’s Model of Creativity (Rhodes, 1961). 4P’s stand for person, process, product, 
and press (Environment). 

There are five sections in this book. The first section, entitled “Concepts, 
Approaches and Foundations of Creativity and Innovation”  comprises four chapters. 
In Chapter 1, Tang compares the defining features of creativity and innovation and 
proposes a model to discern these two usually mixed concepts. To deepen the under-
standing, she also distinguishes creativity and innovation from discovery, design, 
invention, and entrepreneurship. Approaches to creativity and innovation studies are 
also introduced in this chapter. In Chapter 2, Gruszka and Dobroczynski discuss 
about the old yet crucial controversy of the nature and nurture of creativity. By review-
ing the studies about the genetic, neuroanatomical, and social foundations of creativ-
ity, they conclude that creativity is not determined by the mere sum of genetic factors. 
Biological processes primarily influence the development of creative potential, 
whereas environmental factors (particularly learning) affect the long-range processes 
of creative achievement. In Chapter 3, Gruszka and Tang introduce the theory and 
application of the 4P’s Creativity Model (Rhodes, 1961), which is repeatedly read-
dressed with theories and practice from different applied disciplines in the following 
part of the book. In Chapter 4, Tang and Werner relate creativity and innovation to 
diversity. They review the literature about the paradoxical relationship between diver-
sity and creativity/innovation and illustrate how the interdisciplinary and intercul-
tural approaches can be used to bring diversity to educational programs and how 
diversity can be effectively managed to achieve innovative goals with a concrete 
example.  

Sections 2–4 follow the framework introduced in Section 1 and introduce the 
theories and practice of the management of creativity and innovation in the fields of 
education (Section 2), business (Section 3), and engineering (Section 4).

In Section 2, about creativity and innovation in education, Pavón and Pavón 
(Chapter 5) attach importance to the education of e-competence and digital literacy. 
They choose ICT as the focus of the chapter and stress that teachers should get trained 
to use new technologies and follow a lifelong learning path to update their knowledge 
and acquire the necessary skills. Schmidt (Chapter 6) proposes a systems approach to 
the management of creativity and innovation in education, which integrates attributes 
at the macro, meso and micro levels. At each level, he identifies the major antecedents 
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and illustrates some concrete examples. In Chapter 7, Schmidt and Pavón examine the 
special features of creativity and innovation within the unique cultural contexts of 
Germany and Spain and within the larger framework of citizenship education. They 
discover that in both countries, experiential learning is widely applied and introduce 
some concrete examples of experiential learning from both countries. 

The focus of Section 3 is creativity and innovation in business. In Chapter 8, 
Reichert explores the theoretical concept of management, reviews the management 
theories for creativity and innovation and discusses the controversy of whether crea-
tivity and innovation can be managed and how. Taking a holistic view, he emphasizes 
that the management of innovation and creativity can not only focus on the manage-
ment of the process or the person but also must consider contingencies of different 
factors. In Chapter 9, Shiu focuses on the new product development (NPD). 
He summarizes key success factors of creativity and innovation management for NPD 
and applies a well-established process model to demonstrate the development and 
management of a new product in business. Using the examples of the MINI Cooper 
and complexity reduction strategies of the BMW Group, Shiu, Bonacina and 
Binninger (Chapter 10) analyze the experience of a world innovation-leading com-
pany on how to produce and market complex products such as automobiles. They 
provide valuable insight into achieving innovation by continuously conducting 
 optimization and effectively reducing complexity.  

The focus of Section 4 is creativity and innovation in engineering. Like the previ-
ous two sections, this section is also composed of three chapters. In Chapter 11, 
Rathmayer and Huettl review the history of engineering and depict the major com-
ponents of the person, process, product, and press for the field of engineering. They 
emphasize the intrinsic motivation of the engineers and the combination of divergent 
and convergent thinking. In Chapter 12, Moreno introduces tools and techniques of 
creative process in engineering such as mind mapping, FMEA, TRIZ, QFD, etc. 
Putting design in the center of engineering process, he demonstrates his own five-
stage model of Design Process in Engineering. In Chapter 13, Moreno and Huettl 
compare the experience of creativity and innovation in engineering in Germany and 
Spain. They first analyze the educational system, the research infrastructure, and the 
business sectors in which companies develop their innovation activities. Subsequently, 
they evaluate the way how the previously discussed factors have been implemented in 
the two countries, Germany and Spain. 

With the title “Managing Creativity and Innovation in the New Millennium”, 
Section 5 covers some hot issues about the topic and looks into the future of the 
management of creativity and innovation. In Chapter 14, Tang and Joos report and 
reflect on the results of their evaluation study of the EMCI Intensive Program. 
Strengths and weaknesses of the development and management of such an interdisci-
plinary and intercultural training initiative are discussed. In Chapter 15, Binninger 
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discusses the importance and strategies for managing the diffusion of innovation. He 
proposes two basic approaches: a reactive strategy which adapts the products to differ-
ent types of users and a more proactive strategy such as the pricing strategy to influ-
ence the diffusion of the innovative products. Focusing on the (IPR) issues, Kinkeldey 
(Chapter 16) explains how innovators should use patent law, trademark law, design 
law, and copyright law to protect their innovative outputs. He explains the protection 
scope of each law, describes the procedures of how to apply for protection, and points 
out typical pitfalls people should avoid in searching for legal protection. Reflecting on 
selected main topics and challenges of innovation management, and drawing on their 
own research, Hecker and Huber (Chapter 17) discuss about three fundamental 
dimensions for the future of innovation management: the management of non-
technological innovation, innovation dynamics and global systems of innovation. 
They further point out two main trends of future innovation management: managing 
innovation for environmental sustainability and digital innovation.  Chapter 18 
(Werner and Tang) summarizes the whole book by identifying essentials of the man-
agement of creativity and innovation in education, business, and engineering. It also 
discusses about the management of creativity and innovation in interdisciplinary and 
intercultural settings. To conclude the book, they lay special emphasis on the manag-
ers’ capability of coping with the paradoxical aspects of the constraints of creativity 
and innovation by tactfully switching between different strategies. 

By the time when the book was written, AlphaGo just beat the 18-time world 
champion Lee Sedol in a five-game Go match, setting a milestone to a new stage of 
the development of artificial intelligence. With the unprecedented, fast growth of 
modern technology, traditional routine and non-creative work will soon be replaced 
by machines in the anticipated future. The new age calls for creative talents. Instead 
of leaving the creative talents to appear by chance alone, teachers, engineers, manag-
ers, and leaders of different professions can and should learn about how to purpose-
fully identify, foster, protect, and manage creative talents. This book is an attempt to 
stimulate interest and spark research on the management of creativity and innovation 
in different disciplines and across countries. This book appeals to students, teachers, 
researchers, and managers who are interested in the management of creativity and 
innovation. Although the authors are from the fields of psychology, education, busi-
ness, engineering, and law, people in all disciplines will find the coverage of this book 
beneficial in deepening their understanding of creativity and innovation across 
domains and cultures and in helping them to identify the right tools for managing 
creativity in an intercultural context.

Christian H. Werner and Min Tang
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Chapter 1

Creativity and Innovation: Basic 
Concepts and Approaches

Min Tang

1.1 Introduction

Creativity and innovation are important driving forces for personal  development, 
economic growth, and societal advancement. Especially in the new millennium, when 
people are facing fast development of new technologies, accelerating changes in life 
and work and when natural or man-made disasters constantly occur, the importance 
of creativity and innovation cannot be underestimated. Furthermore, at a global level, 
our modern society is evolving from the “Information Age” to the “Creativity Age” 
(Bornet, 2009). One distinctive characteristic of the creativity age is that economies 
and societies are turning from “knowledge” to “creativity” as their key characteristic 
(Dubina, Carayannis, & Campbell, 2012) and that economic activity is focused on 
producing ideas rather than producing things (Sawyer, 2012). 

In this time of transition, individuals who can unleash their creative potential and 
make the best of their unique creative talents will become the real winners of the com-
petition. Companies who can effectively manage their creative minds and innovation 
system will thrive in the changing marketplace, while the less creative competitors will 
eventually fail and disappear. No  wonder the United Nations (UN) has listed 
 “creativity” as a core competence that students should develop in the UN Competency 
Development Guide (United Nations, 2010). In Europe, creativity and innovation are 
indispensable for growth and sustainable development, with a variety of initiatives 
incorporating creativity and innovation into lifelong learning to foster sustainable and 
competitive development of the economy such as the Erasmus+ and the Horizon 2020 
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projects. In Asia, important initiatives in creativity and innovation have been launched, 
such as China’s strive to transform China into “an innovation-oriented country” 
by 2020 and a world leader in science and technology by 2050 (The State Council, 
P. R. China, 2006), the establishment of the National Innovation Council in India 
(Abhyankar, 2014), and the launch of the three Masterplans for ICT in education in 
Singapore since 1997 (Singapore Ministry of Education, 2009).  

In spite of the increasing awareness of the importance of creativity and innovation, 
scientific research into creativity and innovation is still non-mainstream due to the 
relatively short history of this field. In most cases, laypersons and scholars alike tend 
to use the words “creativity”, “innovation”, “creative” or “innovative” interchangeably. 
Indeed, creativity and innovation are two conceptually closely related concepts, but 
they are by no means identical. Particularly for scholars, it is necessary to differentiate 
these two concepts, partition their integral elements, and get to know the approaches 
of how these two complex phenomena are usually measured. To demonstrate this, I 
combine the leading theories from the fields of educational psychology, organizational 
psychology, and engineering and present the definitions of and research approaches to 
creativity and innovation. 

1.2 Defining Creativity and Innovation

Etymologically, creativity derives from the Latin participle “creare” which means “to 
make, produce”, and it is also related to “crescere” which means “arise” or “grow” 
(Kampylis & Valtanen, 2010). According to Weiner (2000) (as cited in Sawyer, 2012, 
p. 19), the word “creativity” appeared for the first time in an 1875 text by Adolfus 
William Ward and was used to suggest that there is something similar across all disci-
plines. Though already invented, this word did not find its place in standard English 
dictionaries until after World War II in the third New International Dictionary of 
1961. The use of the verb “create” has a relatively longer history. Weiner (2000) (as 
cited in Sawyer, 2012, p. 21) reported that “create” was firstly used in English by 
George Puttenham in 1589 to compare poetic creation to divine creation and to 
differentiate artists from craftsmen. The root of this assertion can be traced back to 
the Greek myth of the Muses, which are generally regarded as the sources of inspira-
tion and creativity. Unconscious or subconscious processes such as instinct, insight, 
and imagination are key components of creativity according to this perspective. In 
earlier times, it was the typical belief that people were like empty vessels and the 
creative individuals were those who were bestowed by a divine being (such as God 
or Muses) with special creative gift. In this vein, the so-called Romanticist view 
maintained that creative individuals, particularly artists, should simply listen to the 
inner Muse, liberate one’s instinct and emotion, and create without conscious con-
trol (Sawyer, 2012). In contrast to the Romanticism is the Rationalism which 
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believes that creativity is generated by the conscious, deliberate, intelligent, and 
rational mind (Sawyer, 2012).

1.2.1  Definitions of Creativity

Creativity is regarded as “one of the most complex and fascinating dimensions of 
human potential” (Treffinger, Sortore, & Cross, 1993, p. 558). Maybe because of its 
complex nature, there is no universal definition for creativity yet, though attempts 
have been continually made to provide a sort of standard definition to creativity 
(e.g., Amabile, 1983; Runco & Jaeger, 2012). Reviewing the history of creativity 
research, Sawyer (2012) identified three major waves of creativity studies: The first 
wave was in 1950s and 1960s when the focus of the study was on the personality of 
exceptional creators. The second wave was in 1970s and 1980s, when the focus of 
the study was shifted to the cognitive aspects (i.e., internal mental processes) of crea-
tive behavior. The third wave was in the 1980s and 1990s, when the cognitive 
approach was extended to the creative social system (i.e., groups of people in social 
and cultural contexts). 

Each of these approaches has its own distinctive analytic focus and each of them 
defines creativity slightly differently, which he summarized into two major definitions 
of creativity. The first definition is the so-called “individualist definition”. This defini-
tion combines the first wave personality psychology with the second wave experimen-
tal cognitive psychology and underlines the personality traits, thinking, perception, 
and learning behavior of the creative person. The individual definition that Sawyer 
(2012, p. 7) proposed is “Creativity is a new mental combination that is expressed in 
the world”. Three distinct features characterize this definition: (1) Creativity must be 
something new, novel, or original; (2) Creativity involves a combination of two or 
more thoughts or concepts that have never been combined before by the individual; 
(3) Creativity must be expressed in a certain way in the world. Unexpressed and 
uncommunicated personal concepts or thoughts cannot be regarded as creativity. From 
this definition (particularly the third feature), we can see that even from the individual 
perspective, creativity cannot be defined without referring to the social sphere. Indeed, 
as Csikszentmihalyi (1994, p. 8) pointed out, it would be impossible to approach crea-
tivity without taking into account the social/environmental parameters around a per-
son, as creativity is not an attribute of individuals but is of social systems making 
judgments about individuals. The second definition is the so-called “sociocultural defi-
nition”. This definition reflects the focus and approach of the third wave creativity 
study and defines creativity as “the generation of a product that is judged to be novel 
and also to be appropriate, useful, or valuable by a suitably knowledgeable social 
group”. There are also three important features of this definition: (1) Creativity must 
refer to a concrete product; (2) This product must be judged as novel, appropriate, 
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useful or valuable; (3) Persons who make the judgement must be from a suitably 
knowledgeable social group. Amabile (1982, p. 1001) was among the first in this 
group who proposed this product-centered definition of creativity. In her words, “… 
a product-centered operational definition is clearly most useful for empirical research 
in creativity”. Along with this definition, she also developed the Consensual 
Assessment Technique (CAT), which assembles a group of field experts to assess crea-
tive products or responses. CAT is one of the most frequently used methods of creativ-
ity assessment in different domains.

1.2.2 Definitions of Innovation: Comparison to Creativity

In the literature of organizational psychology, innovation is often defined as “the 
intentional introduction and application within a role, group or organization of 
ideas, processes or procedures, new to the relevant unit of adoption, designed to 
significantly benefit the individual, the group, organization or wider society” 
(West & Farr, 1990, p. 9). As creativity focuses on idea generation and innovation 
stresses idea implementation (Rank, Pace, & Frese, 2004), creativity is often seen as 
the first step of innovation (Amabile, 1996; Mumford & Gustafson, 1988; West,  
2002a, 2002b). It is cautioned, however, that creativity occurs not only in the early 
stages of innovation processes but, rather, all the way through the cyclical, recursive 
process of idea generation and implementation (King, 1992; Paulus, 2002; Van de 
Ven, Angle, & Poole, 1989). Anderson and colleagues (2004) identified three 
 differences between creativity and innovation: (1) Creativity can only involve the 
generation of creative ideas but not necessarily involve the application or implemen-
tation of the ideas to applied settings. Innovation, in contrast, must involve “inten-
tional introduction and application” of new and improved ways of doing things. 
Therefore, application or implementation is an inherent component of innovation; 
(2) Innovation must refer to benefit at one or more levels of analysis, but this is not 
necessarily the case for  creativity; (3) Innovation is not necessarily absolutely novel 
to the organization, rather it is usually a mixture of emergent processes, adopted or 
adapted procedures, and creative reactions to restrictions imposed by the organiza-
tion. Clydesdale (2006, p. 21) examined the difference from the motivational 
 perspective and maintained that creativity is driven by intrinsic motives, whereas 
innovation is driven by extrinsic incentives and the “need to surpass previous stand-
ards”. Runco (2006) used the originality-to-effectiveness balance theory to differen-
tiate these two concepts. According to him, originality and effectiveness are two 
indispensable prerequisites for any effort to be labeled as being creative, innovative 
or neither creative nor innovative. Anybody who creates something that is only 
original but not effective at all is usually regarded as psychotic. Anybody who is only 
effective at solving problems can be called routine problem solver but not creative 
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problem solver. Creativity and innovation both require originality and effectiveness, 
though the weight on each of them is different. Creativity (particularly artistic crea-
tivity) lays more weight on originality, while innovation requires that the effort must 
be useful and can be sold (effectiveness). As the determination of the effectiveness 
of an innovative effort is a social rather than personal process, innovation is primar-
ily an interindividual social, whereas creativity is more an intraindividual cognitive 
process (Anderson & King, 1993). 

To summarize, creativity and innovation are related constructs and are very often 
used interchangeably by laypersons. However, they are by no means identical and 
differ from each other in terms of the different weight they lay on certain individual, 
social, motivational, and assessment criterion aspects (see Table 1.1 for a summary of 
the major differences). Therefore, it is necessary, particularly for researchers, to distin-
guish creativity and innovation for research purposes (Anderson, Potočnik, & Zhou, 
2014; Rank, Pace, & Frese, 2004; West, 2002a).  

1.2.3 Creativity, Innovation, and Related Concepts

The term “innovation” has been studied and used in a variety of disciplines such as 
eco nomics, business, engineering, and sociology and is often poorly understood and 
confused with terms such as change, invention, design, and creativity (O’Sullivan & 
Dooley, 2008). To gain a better understanding of the concepts of creativity and  
innovation, it is necessary to compare these two concepts with their other “siblings”, 
words that people usually use as synonyms of creativity and innovation. In the fields 

Table 1.1:  Comparison of the conceptual meanings of creativity and innovation.

Creativity Innovation Scholars

Individual 
perspective

Stresses idea generation Stresses idea application 
or implementation

Anderson, Potočnik, & Zhou 
(2014), Rank, Pace, & Frese 
(2004); West & Farr (1990)

Social 
perspective

Not necessarily consider 
benefits

Must consider benefits Anderson, Potočnik, & Zhou 
(2014)

Intraindividual Interindividual Anderson & King (1993)

Motivational 
perspective

Intrinsic motivation Extrinsic motivation Clydesdale (2006)

Assessment 
Criteria

Usually absolute novelty Usually relative novelty Anderson, Potočnik, & Zhou 
(2014), West (2002a)

More weight on originality More weight on 
effectiveness

Runco (2006)
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of psychology, sociology, business, and engineering, discovery, invention, and entre-
preneurship are most frequently used. Therefore, in this part, I will concentrate on 
four “siblings” of creativity and innovation, namely, discovery, design, invention, and 
entrepreneurship.  

Discovery

In the Encyclopedia of Creativity, discovery is defined as the finding of something 
unexpected that yields an “effective surprise” and it links observations, ideas, or 
 theories not only in new but in previously unexpected ways (Root-Bernstein, 1999, 
p. 559). In this vein, Verstijnen et al. (1998) stressed the unanticipated character of 
discovery. Indeed, what can be discovered is not necessarily something new and origi-
nal. Particularly in geography, it is usually about discovering something that already 
exists but nobody else has ever seen (e.g., the discovery of the New World by 
Christopher Columbus). In science, discovery is a little bit different, as it requires not 
only finding something unexpected but also adding meaning to it. Nobel laureate 
Albert Szent-Gyorgyi once said, “Discovery is seeing what everyone else has seen and 
thinking what no one else has thought”. A classic example of this proposition is that 
millions of people have seen apples dropping from a tree and maybe hundreds of 
them have been hit by the dropping apples, but only Sir Isaac Newton thought of the 
Universal Law of Gravitation.  Chance favors the prepared mind. To achieve this 
unexpected or unanticipated effect, a complex process is usually entailed, which 
involves philosophical, empirical, theoretical, aesthetic, and social elements. “The 
surprise of insight that some investigators identify with discovery is but one tempo-
rally distinct phase of the complex process” (Root-Bernstein, 1999, p. 560). Runco 
(2014) maintained that all active discoveries assume a kind of search, either it is the 
search for solutions to problems or the search for problems themselves. Kuhn (1962) 
distinguished normal science from revolutionary science. According to him, normal 
science has a well-articulated paradigm or set of problem-solving techniques, which 
can address the defined problems with a fair assurance of success. In contrast, revolu-
tionary science challenges the assumptions of existing problem-solving modes, thus 
usually resulting in completely new methods. This distinction of normal vs. revolu-
tionary science is similar to the distinction of adaptive vs. innovative creative styles 
(Kirton, 1976), the incremental vs. radical creativity (Gilson & Madjar, 2011) and  
the incremental vs. radical innovation (Tushman & Romanelli, 1985). Discovery is 
closely related to invention. Quite often discoveries foster or lead to inventions or vice 
versa. For example, the discovery of the fogging of photographic plates by radioactive 
materials led to the invention of X-rays. The discovery of the antagonisms between 
microbes led to the invention of penicillin. On the other hand, inventions breed new 
discoveries. For example, the invention of the microscope led to the development of 
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the cell theory, and the invention of the CT scanner, PET, fMRI, and EEG enabled 
 scientists to observe the function of our brains, thus leading to more discoveries and 
even foster the development of a new scientific field such as neuroscience.  No won-
der Root-Bernstein (1999, p. 566) concluded that “invention and discovery are inte-
grally entwined and both can be the results of the investigative process”. Invention 
will be discussed in a later section. 

Design

Design has always been closely associated with creativity because a designer’s profes-
sion is all about planning for the making of something new (Goldschmidt, 1999). 
Design is widely used in the artistic or engineering fields such as graphic design, fash-
ion design, product design, industrial design, etc. All these types of design lead to 
tangible artifacts. This term is also used in the context of non-tangible constructs, 
such as social design, though Goldschmidt (1999) noted that in this and similar cases, 
planning instead of design would be a more appropriate term. Here, we can see that 
design is a specific type of planning that results in concrete artifacts. This definition 
differentiates design from invention. Invention involves design, but is more than 
design. Invention does not only plan but also brings the new artifacts into life to meet 
a need or solve a problem. More about invention will be discussed in the following 
part. Design is also quite often used in describing innovation and related processes. 
For example, Villa (1998) indicated that continuing innovation in industries can be 
seen as a frequent redesign of offered products as well as of the production processes 
required. Also, he proposed an ‘‘innovation loop’’ concept and introduced a concep-
tual model of multi-resolution design process. On the other hand, Hsiao and Chou 
(2004) see design work as not only consisting of logical rules dealing with distinct 
procedures but also innovative thinking producing intricate creativity. Put together, 
these theories suggest that design, invention, creativity, and innovation are entwined 
closely in product design and new product development (NPD), which is one essen-
tial part of the innovation process. 

Invention

Udell, Backer, and Albaum (1976, p. 93) stated “invention is a manifestation of 
 creativity which is often conceived as the ability to bring something new into exist-
ence and sometimes thought of as the psychological process of processes by which 
novel and valuable products are created”. In the Encyclopedia of Creativity, Hertz 
(1999, pp. 95, 96) provided three definitions of invention. One definition of inven-
tion, as quoted from the Webster’s dictionary, is “a device, contrivance, or process 
originated after study and experimentation”. Another definition coming from the 
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U.S. Patent Office states “invention is something that is novel and useful: novel, 
meaning something that someone skilled in the particular field would not know, and 
useful, meaning that it has some practicality”. The third is an operational definition 
that is provided by the author: “invention can be defined as object, idea, or process 
that is protected by a patent”. Henderson (2004, p. 105) gave a more comprehensive 
definition of invention as follows: “An invention is created through the production 
of novel ideas, processes, or products that solve a problem, fit a situation, or accom-
plish a goal in a way that is novel, implementable, useful, and cost-effective and alters 
or otherwise disrupts an aspect of technology”. The World International Property 
Organization (WIPO, 2008) defines invention as “a product or a process that pro-
vides a new way of doing something or offers a new technical solution to a problem”. 
Synthesizing the major features of invention, Tang (2010) defined invention as (a) a 
distinct form of creativity that is closely related to problem solving and design, 
(b) stressing both problem solving and problem finding, (c) having a close relation 
to patent, and (d) being subject to unique criteria (novelty, practical use, and patent-
ability) and evaluation process (patent examiners as the “gatekeeper”). From these 
definitions, we can see that invention is a form of intentional creativity with the aim 
to create something new to solve an existing problem, to improve an existing solution 
of a problem or to find purposes or applications for existing utensils or materials. 
Because technology and engineering have the strong power to help people solve 
problems, inventions are usually predominantly related to these two fields. How 
about creativity in other fields such as economy and business? In these fields, creativ-
ity usually appears as innovation.  

Entrepreneurship

Whenever we talk about innovation, we cannot avoid talking about entrepreneur-
ship. Entrepreneurship is defined as “the visualization and realization of new ideas 
by insightful individuals, who were able to use information and mobilize resources 
to implement their visions” (Nystrom, 1995, p. 67). According to him, an entrepre-
neur is not necessarily highly creative, but he/she must be good at promoting or 
implementing radical changes. Chell (2007, p. 18) defined entrepreneurship as “the 
process of recognizing and pursuing opportunities … with a view to value creation”. 
This definition emphasizes what creativity researchers called “problem finding” and 
“appropriateness”. “Problem finding” refers to entrepreneurs’ ability to recognize 
opportunities and “appropriateness” refers to their focus on value creation. Value 
creation is also core to Phan, Zhou, and Abrahamson’s (2010) definition of entre-
preneurship, which they called as a cyclical process of value creation that enhances 
NPD processes and fosters new institutional forms leading to new ventures and 
successful innovations. Innovation has been regarded as an essential part in the new 
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venture success (Baron & Tang, 2011). The sum of organizational innovation, 
renewal, and venturing efforts characterized with innovativeness, risk taking, and 
proactiveness forms another concept “corporate entrepreneurship” (Sebora & 
Theerapatvong, 2010). Corporate entrepreneurship facilitates the introduction of 
changes and innovation in organizations. Therefore, some scholars have suggested a 
considerable overlap between organizational innovation and corporate entrepre-
neurship (Lassen, Gertsen, & Riis, 2006). 

1.3  Theories and Studies of Creativity: Different Approaches

After exploring the definitions of creativity, innovation, and related concepts, it is 
necessary to discuss the different approaches usually used for creativity studies. 
Sternberg and Lubart (1999) categorized the different approaches to creativity into 
six major diagrams, including mystical, pragmatic, psychodynamic, psychometric, cogni-
tive, and social-personality. Each of these approaches conceptualizes creativity in dif-
ferent ways, has different research foci, has made certain contributions to the field, 
but each presents certain defects or flaws. Interested readers are encouraged to read 
this chapter. Acknowledging the complex nature of creativity, Kozbelt, Beghetto, and 
Runco (2010) classified the theories of creativity into 10 categories, including devel-
opmental, psychometric, economic, stage & componential process, cognitive, problem-
solving & expertise-based, problem-finding, evolutionary (Darwinian), typological, and 
systems. For each of these approaches, the authors identified the primary assertions, 
key concepts, the 6 P’s (Person, Process, Product, Place, Potential, and Persuasion) 
focus, the levels of  magnitude (creativity level), and listed example studies. This chap-
ter is also recommended for readers who want to have an in-depth overview of the 
different approaches of creativity studies. 

Due to the scope of the current chapter, I will not go deeper into the above-
mentioned six or ten creativity theories. Instead, I will follow the three major waves of 
creativity studies of Sawyer (2012) mentioned in the earlier part of the chapter — the 
personality, cognitive, and sociocultural approaches — to summarize the typical 
approaches that scholars adopt to study creativity.

1.3.1 Personality Approach to Creativity

The personality approach views creativity as a combination of creative personality 
traits — either cognitive or non-cognitive. Due to the influence of Guilford and 
Torrance, creative cognitive personality traits have close associations with divergent 
thinking and creative problem solving. Among others, imagination (Csikszentmihalyi & 
Getzels, 1973; MacKinnon, 1962; Rossman & Horn, 1972) and flexibility of thought 
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(Garwood, 1964; Helson, 1971; Rossman & Horn, 1972) are the most frequently 
recognized cognitive personality traits of creative individuals across domains. 

From the non-cognitive perspective, personality psychologists try to understand 
the affective and motivational traits which influence the creative process. Meta-
analyses show that the most conspicuous traits of creative individuals are tolerance of 
ambiguity, risk-taking, preference for disorder, delay of gratification (Dacey, 1989); 
aesthetic sensitivity, broad interests, attraction to complexity, independence of judg-
ment, self-confidence, creative self-concept (Barron & Harrington, 1981); autono-
mous, introverted, open to new experience, norm-doubting, self-confident, 
self-accepting, driven, ambitious, dominant, hostile, and impulsive (Feist, 1998). 
In Feist’s study, he found that openness, conscientiousness, self-acceptance, hostility, 
and impulsivity had the largest effect size in explaining creativity. Since the publica-
tion of the Big Five personality trait theory, numerous studies have been carried out 
to examine the relationship between the Big Five personality traits and creativity. 
Through decades of investigation, two relatively consistent results seem to occur. 
The first is a positive correlation between openness and  creativity (e.g., Feist, 1998, 
1999; McCrae, 1987; Werner et al., 2014) with an average r = 0.28 between open-
ness and creative behavior (Guastello, 2009) and r = 0.47 between openness and 
creative self-beliefs (including self-rated creativity) (Karwowski & Lebuda, 2016). 
The second is a negative correlation between  conscientiousness and creativity, par-
ticularly for artists (e.g., Guastello, 2009; Werner et al., 2014). Other than this, the 
results about the relation between other Big Five personality traits and creativity are 
inconsistent. For example, while some studies find a positive relation between extro-
version and domain general-based measures of creativity (Richardson, 1985; 
Schuldberg, 2005), others do not (Matthews, 1986; McCrae, 1987). Some studies 
even suggest an opposite trend: an introversion–creativity connection among artists 
and writers (Mohan & Tiwana, 1987; Roy, 1996). Even within scientists, the cor-
relation is complex in that scientists were much more introvert than non-scientists, 
while creative scientists were more extrovert than less creative scientists (Feist, 
1998). Though some studies tend to depict a less agreeable image of creative scien-
tists and artists (e.g., Feist, 1998), this result does not apply to an American adult 
sample (Kaufman et al., 2009) or a Chinese student sample (Werner et al., 2014). 
The correlation between emotional stability and creativity is also mixed. Studies of 
professional writers and visual artists show that these highly creative professionals 
are more likely to suffer from mental illness than creative people in other fields 
(Kaufman, 2001, 2014; Ludwig, 1995; Post, 1994). The neurological explanation 
for this is that the hyperactivity in the frontal lobe of our brain is connected to this 
artistic endeavor; and activity in this area of the brain is also closely tied to mental 
illnesses such as schizo phrenia and depression (Flaherty, 2005; Heilman, Nadeau, & 
Baversdorf, 2003). However, such a relationship was not confirmed with 
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non-professional  samples. Studies in the USA (Kaufman et al., 2009) and China 
(Werner et al., 2014) using normal adult or student samples revealed no significant 
correlations between emotional stability and creativity in any artistic domains. 
Instead, both studies found a positive relation between emotional stability and crea-
tivity in math/science and interaction. 

Taken together, the inconsistent results about creativity and emotional stability 
with different samples seem to suggest that the relationship between these two con-
structs needs to be differentiated between domains (Kaufman & Baer, 2002) and 
discerned at different levels of creativity.  Apart from concern about the personality 
structure of the creative individuals, personality psychologists are also interested in the 
question of to which extent creative personality traits are consistent over time, and 
how they change over time. To answer this question, longitudinal studies were con-
ducted. A 44-year longitudinal study of about 80 male graduates found tolerance and 
psychological mindedness resulted in a significant increase in variance, explaining 
20% over and above potential and intellect (Feist & Barron, 2003). 

1.3.2 Cognitive Approach to Creativity

The cognitive approach conceptualizes creativity as being largely influenced by under-
lying cognitive processes or mechanisms (Baer & Kaufman, 2006; Sternberg & Lubart, 
1999) and focuses on thinking skills and intellectual processes (Runco, 2014). There 
exists a variety of cognitive theories of creativity depending on the specific foci of the 
studies. Some scholars differentiated divergent thinking from convergent thinking 
(Guilford, 1950; Torrance, 1974). Divergent thinking is the thinking in varied direc-
tions without searching for the one correct answer whereas convergent thinking is the 
thinking focused on looking for one correct or conventional answer. Newly developed 
theories about creativity, such as creativity is domain-specific (Tardif & Sternberg, 
1988) and creativity involves both problem finding and problem solving (Wakefield, 
1991) showed that divergent thinking and creativity are not completely synonymous. 
Divergent thinking is a necessary but not sufficient element of creativity. The genera-
tion of ideas that are both original and  effective entails both divergent and convergent 
thinking (Cropley, 2006; Hany & Heller, 1993). Mednick (1962) conceptualized crea-
tivity as the cognitive ability of making remote associations between concepts and 
developed the Remote Association Test (RAT) (Mednick & Mednick, 1967). Though 
the conceptualization of creativity as remote association cognition has its merits, the 
validity of the RAT instrument is questionable till today. There is the argument that 
RAT measures sensitivity to language rather than creative potential (Worthen & Clark, 
1971). On the other hand, the one-correct-answer form of the RAT is not optimal 
to detect the complex process of making remote associations. Some researchers 
focus on analogical thinking and creativity (e.g., Gentner, 1989; Novick, 1988). 
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Analogical thinking is defined as the transposition of a conceptual structure from one 
habitual setting to another new setting (Welling, 2007). Dunbar (1995) identified 
three kinds of analogy in scientific work, including local analogies (one part of one 
experiment is related to a second experiment), regional analogies (systems that are 
developed in one domain and used in a similar domain) and long-distance analogies 
(systems that are developed in one domain but used in a dissimilar domain). Other 
often discussed cognitive skills closely related to creativity include retrieval, restructur-
ing, combination, synthesis, imagery, categorical reduction, etc. (for reviews see Finke, 
Ward, & Smith, 1992; Runco, 2014; Sawyer, 2012). 

In parallel to the studies of the conscious components of creative thinking, the 
unconscious or subconscious attributes of creativity have also caught the attention of 
psychologists. Among others, the well-cited four-stage model of Wallas’ (1926) model 
of creative process acknowledged both the conscious and unconscious process of crea-
tive thinking. The four processes are preparation, incubation, illumination, and veri-
fication. While preparation and verification stages are mainly systematic and 
conscious, the stages of incubation and illumination also involve unconscious pro-
cessing of information. Incubation means “a stage of creative problem solving in 
which a problem is temporarily put aside after a period of initial work on the prob-
lem” (Smith & Dodds, 1999, p. 39). There is empirical evidence supporting an 
incubation effect, that is, being interrupted and forced to work on an unrelated task 
increases solution rates for creativity-related problems (for review, see Ellwood et al., 
2009). Illumination is also known as insight. Insightful thinking is different from 
divergent thinking. While divergent thinking looks for  various ideas, insightful 
thinking leads to one solution (Runco, 2014), which is usually accompanied with an 
“Aha” experience. Insights seem to be mysterious, as they are quick and spontaneous. 
However, the evidence suggests that insights are not instantaneous. Rather, they are 
protracted and develop over time (Gruber, 1988; Wallace, 1991). Weisberg (1993, 
2006) carried out both laboratory studies of undergraduates and cases studies of 
prominent scientists, artists, and inventors to understand the mechanisms underlying 
leaps of insight and the “Aha” experiences. His data and analyses show no evidence of 
sudden spontaneous cognitive leaps, unconscious illuminations, or bolts of lightning 
from the blue with the “great” minds. He found that the prominent creative individu-
als think exactly the same way as ordinary people do by using what we already know 
to generate something new and by creating novel things through reasoning, analogi-
cal thinking and the accumulation of new pieces of information. Moreover, he noted 
that though we all possess these thinking skills, high-level creative persons differ from 
the lower-level ones in the level of the skills and in some motivational characteristics 
such as achievement motivation, commitment and productivity. In particular, he 
emphasized the positive relation between knowledge and creativity and echoed the 
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“10 years rule” of reaching high-level creativity that has been confirmed by many 
other researchers (e.g., Bloom, 1985; Gardner, 1993; Hayes, 1989).

1.3.3 Sociocultural Approach to Creativity

Through decades of exploration, more and more scholars agree that multiple compo-
nents must converge for creativity to occur. Although different  scholars have varying 
preferences to name this approach, such as “congruence” (Sternberg & Lubart, 1991), 
“interactionist” (Treffinger et al., 1993),  “systems” (Csikszentmihalyi, 1988) or “syn-
thetic” (Heller, Perleth, & Lim, 2005), there is a common consensus among the 
scholars that an excessively individualistic perspective is insufficient to reveal the com-
plex nature of creativity. Creativity of a person involves an interaction of multiple 
factors in and outside the person and can, therefore, be optimally examined only if 
both the individual and the environmental variables are taken into account. This is the 
sociocultural approach to creativity. This approach defines creativity as being com-
posed of two integral components: the product or process must be novel, and it must 
be appropriate to some domain of human activity (Sawyer, 2012). 

The sociocultural approach can be dated back to the 1980s with the seminal work 
of Teresa Amabile and her colleagues. On the basis of a consensual definition of creat-
ivity, that is, a product is creative when experts in the domain consensually agree that 
it is creative (Amabile, 1982, p. 1001, 1996, p. 33), Amabile and colleagues conducted 
a series of studies about the role of motivation in creativity. They observed that intrinsic 
motivation (i.e., doing something for its own sake) is generally associated with 
increased creativity, while extrinsic motivation (i.e., doing something as a means to  
an end) often leads to decreased creativity except when the extrinsic motivator is 
informational rather than controlling. The role of motivation is reflected in Amabile’s 
(1983) Componential Model of Creativity which is composed of domain-relevant skills, 
creativity-relevant skills, and task motivation. Amabile (1996, p. 5) argued that social 
factors such as rewards, competition, modeling, stimulation, evaluation, peer pressure, 
surveillance, etc. have a powerful impact on creativity through their effect on motiva-
tion.  Therefore, the task of the sociocultural approach to creativity is “to identify 
particular social and environmental conditions that can positively or negatively influ-
ence the creativity of most individuals”. Like most of the researchers of creativity, 
Csikszentmihalyi entered the field with an interest in the personality traits and cogni-
tive processes of creative people. Through almost three decades’ research on this topic, 
however, he was more and more aware of the interdependence of the individual and 
sociocultural aspects of creativity. In his own words, “I came to the conclusion that in 
order to understand creativity one must enlarge the conception of what the process is, 
moving from an exclusive focus on the individual to a systemic perspective that 
includes the social and cultural context in which the ‘creative’ person operates” 
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(Csikszentmihalyi, 1994, p. 135). In 1988, Csikszentmihalyi proposed a dynamic 
model of the creative process, in which creativity is understood as a phenomenon that 
results from the interaction between three main systems: (1) a domain, which is a cul-
turally defined symbol system that preserves and transmits creative products to other 
individuals and future generations; (2) a field, which is composed of people who  control 
or influence a domain, evaluates and selects new ideas; (3) A person, who draws upon 
information in a domain and transforms or extends it via cognitive processes, personal-
ity traits, and motivation. Csikszentmihalyi’s Systems Model of Creativity has a huge 
impact on contemporary creativity studies. Many scholars got inspiration from this 
model for their studies including the well-known study of Gardner (1993) about creat-
ing minds, which will be introduced in the following part. Researchers of creative 
celebrities quite often adopt the sociocultural approach. Simonton (1997, 1999) ana-
lyzed geniuses in different areas, time periods and cultures, and concluded that social 
environment can have nurturing or inhibitory effects on the development of creativity. 
Unlike Amabile, Simonton has focused on broader environmental factors, such as 
those created by economic, political, social, and cultural conditions. Also unlike 
Amabile, Simonton has proposed that the effects of environment on the creativity of 
eminent people could vary across different social situations. In other words, different 
environments can shape eminent people’s creativity in different ways. Applying 
Csikszentmihalyi’s model to his study about creative celebrities from seven different 
disciplines, Gardner (1993) examined the highest level of creativity through interaction 
among person, domain, and field. At the personal level, cognitive ability, personality 
and motivation, social-psychological issues, and life patterns were examined. At the 
domain level, nature of symbol systems, kind of activity, and status of paradigm were 
focused, and at the field level, an individual’s relation to mentors, rivals, and followers, 
level of political controversy, and hierarchical organization were considered. 

Reviewing the development of theories and studies of creativity, Glăveanu (2010) 
identified the move of creativity conceptualization from the “He-paradigm”, which 
focused on the solitary creative geniuses, to the “I-paradigm”, which attributed crea-
tivity to each and every individual to the current “We-paradigm”, which is character-
ized as systematic, relational, and multi-disciplinary and whose focus is the 
sociocultural roots and dynamics of creative acts. Glăveanu emphasized that the 
starting point of the We-paradigm is that researchers need to acknowledge the inter-
dependence between Ego and Alter (Markova, 2003, p. 13), as the individual and 
sociocultural spheres are not isolated from each other but closely interdependent. 

1.4 Innovation Research: Different Levels of Studies

As mentioned in the previous part, innovation is usually defined as “the intentional 
introduction and application within a role, group or organization of ideas, processes 
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or procedures, new to the relevant unit of adoption, designed to significantly benefit 
the individual, the group, organization or wider society” (West & Farr, 1990, p. 9). 
Anderson et al. (2014) summarized the studies by four levels of analysis: individual, 
team, organizational, and multi-level.

1.4.1 Individual Level Studies  

Numerous studies about creativity and innovation in the workplace concentrate on 
the individuals. Typical foci of this level of analysis are motivation, personality traits, 
goal orientation, and self-concept. Intrinsic motivation has been identified as one 
major component of many creativity theories. For example, “intrinsic motivation” is 
one of the components of Amabile’s (1983) componential model of creativity. In 
Woodman and Schoenfeld’s (1989, 1990) interactionist model of creative behavior, 
intrinsic motivation is also acknowledged as a component that is conducive to an 
individual’s creative accomplishment. In the interactive approach, which focuses on 
the development of an individual’s creativity within society, Csikszentmihalyi (1990) 
and Gardner (1993) both included intrinsic motivation as a personal characteristic 
that contributes to creativity. Non-experimental studies in organizations also support 
the intrinsic motivation principle of creativity. Shin and Zhou (2003) found that the 
intrinsic motivation of Korean high-tech employees partially explained their creativ-
ity. Another study with an American employee sample also found that employees’ 
intrinsic motivation was one fundamental antecedent to the supervisor-rated 
 creativity of the employees (Dewett, 2007). While intrinsic motivation seems 
undoubtedly favorable for creativity, the opposite — extrinsic motivation undermines 
creativity — seems to be not always true. For example, rewards are typical extrinsic 
motivators, but studies do not always find a detrimental effect of reward. Instead, it 
was found that under certain specific conditions, the expectation of reward can some-
times increase levels of extrinsic motivation without having any negative impact on 
intrinsic motivation or performance. It was found that rewards undermine intrinsic 
motivation and creativity only when they lead people to feel controlled by the situa-
tion (see Deci & Ryah, 2002). Rewards can actually enhance intrinsic motivation and 
creativity when they confirm competence, provide useful information in a supportive 
way, or enable people to do something that they were already intrinsically motivated 
to do. Amabile (1996) noted that these boosting effects are most likely when initial 
levels of intrinsic motivation are already strong.

While examining the role of personality on innovation, more and more research-
ers acknowledged the complexity of the relationship and treated personality traits as 
moderators or mediators. For example, Raja and Johns (2010) examined the interac-
tion of the Big Five personality traits with job scope to affect organizational creativity. 
Job scope is composed of five core job characteristics including skill variety, task 
identity, task significance, autonomy, and feedback (Hackman & Oldham, 1980). 
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They found that when job scope was high, neuroticism and extraversion each  
had a negative relation with creativity. Interactions between conscientiousness/ 
agreeableness and job scope were not significant. On the other hand, when job scope 
was low, openness was found positively related to creativity.  George and Zhou (2001) 
found a non-significant relation between openness and employee creativity, but dem-
onstrated that it interacted with feedback valence and the nature of tasks to affect 
creativity. Baer and Oldham (2006) discovered an inverted U-shaped creative time 
pressure–creativity relation for employees who scored high on openness to experience 
while simultaneously receiving support for creativity. 

Goal orientations are individuals’ beliefs which serve as motivational mechanism 
that influences how employees interpret and act in achievement situations (Elliot & 
Church, 1997). Scholars differentiate intrinsic (learning or mastery goal orientation) 
from extrinsic (e.g., performance) goal orientations.  The influence of goal orienta-
tions and creativity and innovation was also examined in organizational  studies. One 
stream of studies found that learning orientation (emphasizes personal development 
of competence) had a positive main effect on creativity, whereas performance orien-
tations (focuses on showing competence to external observers) did not (Gong, 
Huang, & Farh, 2009; Hirst, Van Knippenberg, & Zhou, 2009). A positive relation 
was also found between mastery orientation (the belief that one’s capabilities and 
competences are changeable) and innovative behavior (Janssen & Van Yperen, 
2004). In addition, Shalley et al. (2009) found a positive main effect of growth need 
strength (i.e., individual differences in their desire to seek personal growth while 
working on their jobs) on creativity.

Self-concept is one’s belief, perception and evaluation of himself or herself. 
Creative self-concept is typically composed of creative self-efficacy, creative role iden-
tity, and creative self-esteem. Creative self-efficacy in the workplace is defined as 
employees’ self-belief about the degree to which they think they are capable of being 
creative (Tierney & Farmer, 2002). Tierney and Farmer (2011) examined creative 
self-efficacy development and creativity over time in organizations. They found a 
positive relation between creative self-efficacy and creativity. They also found that 
when employees’ creative role identity increased and perceived creative expectations 
from supervisors were higher, employees’ creative self-efficacy also increased. Rank  
et al. (2009) found that for employees with low organization-based self-esteem, the 
more their supervisors exhibited transformational leadership, the greater the employ-
ees’ innovative behavior. It is worth mentioning that with the increase of globalization 
and individual mobility, more and more individuals may have multiple identities. 
Studies have been conducted to examine the influence of identity integration on crea-
tivity. It was found that identity integration (i.e., comfortable negotiation between 
dual identities and experience compatibility between them) benefited creativity 
(Cheng, Sanchez-Burks, & Lee, 2008; Mok & Morris, 2010). 
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1.4.2 Team Level Studies

Recent years have witnessed notable advances in the team level studies of creativity 
and innovation. Among others, Hülsheger and colleagues (2009) and Rosing and 
colleagues (2011) have published a meta-analysis of creativity and innovation studies 
at the team level. Studies at this level can be categorized into team structure and com-
position, team climate and processes, and leadership style (Anderson, Potočnik, & 
Zhou, 2014).

One stream of studies of the team structure and composition focuses on team 
diversity. Teams are widely used in organizations with the hope of achieving innova-
tion. However, mixed results have been found about the relation between diversity 
and team innovation. Some studies were able to prove a positive association of diver-
sity with higher performance and innovation (Borrill et al., 2000; Bantel & Jackson, 
1989; Payne, 1990). Particularly, Andrews’ (1979) meta-analysis of 1,222 research 
teams revealed that diversity accounted for 10% of the variance in scientific recogni-
tion, R&D effectiveness, and number of publications, which are indicators of team 
creativity. However, a recent meta-analysis of over 30 years of team level studies with 
104 independent samples found only a weak correlation between  job-relevant diver-
sity (average correlated correlation = 0.16), and an insignificant negative correlation 
between background diversity (average correlated correlation = -0.13) and team inno-
vation (Hülsheger, Anderson, & Salgado, 2009). These findings reaffirm earlier 
research, suggesting that greater diversity may lead to lower team cohesiveness and 
lower implementation capabilities, which would undermine team innovativeness 
(Anderson & King, 1991).   

In contrast to the contradictory and low correlation between diversity and team 
innovativeness, the positive correlation between positive team  climate and innovative-
ness is clearer, with team vision (average correlated  correlation = 0.49), support for 
innovation (0.47), task orientation (0.41), team cohesion (0.31), and participative 
safety (0.15) all positively correlated with team innovativeness (Hülsheger, 
Anderson, & Salgado, 2009). The authors concluded that these findings provided 
further support to the importance of social processes and relationships to team level 
innovation (e.g., Perry-Smith & Shalley, 2003) as well as the importance of team 
climate and group  process to effective innovativeness within work teams (Choi et al., 
2011;  Pirola-Merlo & Mann, 2004; Zhang et al., 2007).

The relation between leadership and innovation has received more and more 
attention. Some scholars differentiated transformational leadership from transactional 
leadership (Burns, 1978; Judge & Piccolo, 2004). Transformational leaders offer a 
purpose that transcends short-term goals and motivates followers to reach high per-
formance, whereas transactional leadership establishes an exchange-based relationship 
by clarifying goals, rewarding goal achievement, and by intervening only when 
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necessary (Bass, 1999). A recent meta-analysis involving over 800 teams found that 
transformational leadership was correlated substantially more strongly for the open-
ing-up phase of innovation, whereas transactional leadership was more effective for 
idea implementation (Rosing, Frese, & Bausch, 2011). This study also reported the 
relation between other leadership styles and innovation. For example, Somech (2006) 
found that both participative leadership (shared decision making by supervisor and 
employee) and directed leadership (providing a framework for decisions and actions) 
were positively correlated with team innovation. Oldham and Cummings (1996) 
observed a positive correlation between non-controlling leadership and rated individual 
creativity, but not with patents or suggestions. Krause and colleagues (2007) reported 
a positive correlation between consultative-advisory leadership (providing advice and 
guidance) and implementation success. As Rosing et al. (2011) summarized, more 
directive, transactional leadership behaviors are more effective for innovation as they 
move innovations towards implementation. 

1.4.3 Organizational Level Studies

In organizational settings, it is often found that creativity and innovation tend to 
flourish when there are opportunities for exploration and autonomy, and when 
originality is supported and valued (Amabile, 1990; Witt & Boerkem, 1989). 
Studies addressing resources in terms of time and money have repeatedly proven that 
resources available to projects are directly related to the projects’ creativity levels 
(Cohen & Levinthal, 1990; Damanpour, 1991; Farr & Ford, 1990; Tushman & 
Nelson, 1990). It was found that organizations that provide training and employee 
involvement practices, use performance-based pay systems, enable flexible working 
hours, emphasize job variety and autonomy, and demonstrate more human resource 
flexibility enjoy higher levels of innovation (e.g., Martínez-Sánchez et al., 2009, 
2011; Shipton et al., 2006). Studies focusing on management attributes to innova-
tion found that management support (Choi & Chang, 2009) and top managers’ 
favorable attitude towards innovation (Damanpour & Schneider, 2006) are condu-
cive to organizational innovation. A large-scale study of 468 business firms or busi-
ness units located in 12 European nations (Elenkov & Manev, 2005) highlighted 
the role of leadership of top managers on organizational innovation by finding that 
leadership variables explained nearly half of the variance (∆R2 = 0.48) in top man-
agement influence on innovations. In addition, a complex role of sociocultural 
context on the relation between leadership and organizational innovation was 
observed. On the one hand, sociocultural context had a direct impact on the extent 
of use of leadership factors. On the other hand, sociocultural context (e.g., dimen-
sions of national culture) also moderated the relationship of leadership with top 
management influence on innovations. 
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In their review of the creativity and innovation studies in organization, Anderson, 
Potočnik, and Zhou (2014) have also summarized studies and findings of other  
attributes such as knowledge and networks, organizational structure and strategy, 
organizational size, culture and climate, external environment, innovation diffusion, 
corporate entrepreneurship, etc. Due to the scope of the current chapter, I will not go 
into detail with each of these aspects. Interested readers are recommended to read this 
article. 

1.4.4 Multi-level Studies 

The above-mentioned levels of studies can also be analyzed simultaneously at multi-
ple levels or across levels. For example, the importance of leadership has been repeat-
edly proven at individual, team or organizational level (see the previous part). How is 
the exact role of leadership and leader–member exchange on individual creativity?  
One multi-level study revealed that cognitive team diversity was positively related to 
individual creativity only when self-efficacy of individuals was high, and cognitive 
team diversity was positively related to team member creativity only at high levels of 
team transformational leadership (Shin et al., 2012). 

Another multi-level study found that transformational leadership was most 
strongly related to individual creativity when high identification with the leader and 
high innovative climate were present (Wang & Rode, 2010). With analyses at multi-
ple levels, we are able to go deeper into the complex system of innovation and unveil 
the interaction and mechanism among individual, team, organization, and environ-
ment. Given the complex nature of creativity and innovation, this approach presents 
particular promise to uncover and elucidate processes underlying innovation 
(Anderson, Potočnik, & Zhou, 2014). Therefore, more studies taking a multi- or 
across-level approach are needed for future innovation studies. 

1.5 Conclusion

In daily life and research alike, creativity and innovation are used in parallel to a 
number of similar concepts. I concentrated on four concepts that are widely used in 
science, psychology, sociology, business, and engineering. Generally speaking, 
 discovery is frequently used in science and geography, and emphasizes the finding of 
something unexpected. Design is widely used in arts, engineering and technology. 
It stresses the planning of making some concrete artifacts.  Invention has a close rela-
tion to technology and engineering. It is a complex innovative process around design 
and problem solving. Discovery and invention are integrally entwined — new discov-
eries can lead to new inventions and new inventions can result in new discoveries. 
Entrepreneurship is exclusively used in business to describe insightful individuals who 

b2590_Ch-01.indd   21 3/1/2017   1:04:57 PM



22 Handbook of the Management of Creativity and Innovation

b2590 Handbook of the Management of Creativity and Innovation: Theory and Practice

are able to use information and resources to implement innovations and create values.  
However, there seems to be controversy if creativity or innovation is the umbrella 
concept in this “family” of concepts. Some scholars regard creativity as the umbrella 
concept and other related concepts as particular forms or manifestations of creativity 
(e.g., Tan, 2000). Others, in contrary, believe that innovation is the umbrella concept 
and creativity is one subset of the innovation system (Sattler, 2011). Particularly, the 
basic process model of innovation which is composed of three major process steps 
assigns creativity to the first step in that process, namely, idea generation and selec-
tion. Both conceptualizations seem plausible. The first one is more from the develop-
mental psychological perspective, which focuses primarily on the person and his asset 
(e.g., creativity or creative potential), then look into the consequences of this asset (e.g., 
innovation). The second one is more from the management perspective, which sets 
innovation in the middle and looks for essential antecedents of this goal and, more 
often than not, they will find  creativity. It is premature to say one conceptualization 
is better than the other. It all depends on which perspective the researchers take when 
they approach these two concepts. 

In spite of its relatively short history as a separate study field, creativity research 
has been flourishing for the past decades. There exist different ways of categorizing 
the different approaches to creativity (e.g., Kozbelt, Beghetto, & Runco, 2010; 
Sternberg & Lubart, 1999). I summarized the typical approaches that scholars adopt 
to study creativity by following the three major waves of creativity studies of Sawyer 
(2012) — the personality, cognitive, and sociocultural approaches. The personality 
approach views creativity as a combination of creative personality traits. Though the 
relationship between the Big Five personality traits and creativity are overall more 
inconsistent than conclusive, more and more studies do seem to point to a positive 
correlation between openness and creativity and a negative correlation between con-
scientiousness and creativity (particularly for artists). The cognitive approach so far 
has studied both the conscious and subconscious spheres of creativity. The conclu-
sion that can be made based on the review of the literature from this perspective is 
that there is no evidence of sudden spontaneous cognitive leaps and unpredictable 
unconscious illuminations with the creative minds (Weisberg, 1993, 2006). Rather, 
unconscious mechanisms such as insights are protracted and develop over time 
(Gruber, 1988; Wallace, 1991) where the “ten years rule” explains more about the 
“myth” of reaching high-level creativity.

In terms of innovation, we quite often differentiate three types of innovation: incre-
mental vs. radical innovation, technological vs. administrative innovation and product 
vs. process innovation. Innovation has been so far often studied at four levels: individ-
ual, team, organizational, and multiple levels (Anderson, Potočnik, & Zhou, 2014). 
The major determinants for organizational innovation can be summarized as:  
(1) innovative organizational culture that encourages open flow of communication,  
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risk-taking, self-initiated  activity, participative safety, respect for diversity, etc.;  
(2) innovation-conducive work climate that facilitates participation, freedom of expres-
sion, freedom to experiment, trust and respect for the individual, etc.; (3) creative  
leadership styles such as participative, transformational, directed, non-controlling lead-
ership, etc.; (4) provision of enough resources and skills and effective  communication 
systems for the implementation of innovation.

Due to the complexity of creativity and innovation, it is cautioned not to make 
any overstatement of the influence of any single attribute on creativity and innovation. 
To better understand creativity and innovation, we should take a systems approach, 
which includes multiple factors from different perspectives and across levels, to ana-
lyze the interaction of the multiple factors and their influence on personal creativity 
and organizational innovation. Of course, the methodological challenges of the sys-
tems approach (see for a review Tang, 2015) need to be taken into serious considera-
tion when implementing such an approach for training, research or  management 
purposes.  
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Chapter 2

Biological and Social Foundations  
of Creativity and Innovation

Aleksandra Gruszka and Bartlomiej Dobroczynski

2.1 Introduction

Creativity is one of the most intriguing human abilities. It can be seen as a collection 
of biologically based strategies developed throughout the course of evolution to help 
us to deal with ill-defined problems (Carson, 2014), i.e., problems that are complex 
and ambiguous, where understanding of the situation or even preferred goals remain 
poor. Although it is not unique to humans and animal models of creativity have been 
proposed (Kaufman & Kaufman, 2004; Kaufman et al., 2011), none of the other 
species has this distinctive ability to accumulate changes over generations (Gabora & 
Kaufman, 2010). Hardly anything is utterly new. Designs with enhanced prag-
matic, aesthetic, ethical or other values originate from the previous, simpler or 
rougher forms. In technology, for example, a first calculator invented by Blaise Pascal 
could only add and subtract two numbers. Its improved version, Gottfried Leibniz’s 
“wheel”, also had a multiplication feature. Later developments — the first mechanical 
computers of Charles Babbage (difference engine and analytical engine) and Alan 
Turing’s “a-machine” — eventually led to the invention of a microprocessor, which is 
the heart of all computers now. Common to these designs was an idea that everything 
is numbers, and numbers can be represented as bits — an idea which can be traced 
back to Platon. 

In a sense, in terms of biological foundations, humans and great apes, our nearest 
living biological relatives, do not diverge from each other that much (Gabora & 
Kaufman, 2010). We share 98.7% of our genomic DNA sequences with our closest 
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evolutionary kinsfolk, the chimpanzees (Enard et al., 2002). Although human brain 
is roughly three times bigger if we consider the body to brain mass ratio, it contains 
no additional structures. Considering these similarities, it is even more intriguing  
why we differ in so many morphological, behavioral and cognitive ways, including 
creativity and innovation.

Creativity comes in many forms, so it seems almost impossible to cover all these 
manifestations in a single definition that would also be well operationalized (i.e., easy 
to reproduce in experimental settings and to describe in terms of its measurement), 
as required for scientific investigation. Nowadays, psychologists adopt a broadly 
accepted definition stating that creativity is a production of ideas that are both “novel 
and useful” (Sternberg & Lubart, 1999, p. 3) to a task at hand. This definition  
emphasizes two aspects of the phenomenon. First of all, both “novelty” and “useful-
ness” are relative characteristics — their criteria are subjective and ever-changing, as 
determined at different times by the experts (gatekeepers) in a domain. If evaluations 
of creativity are so highly context-dependent, then in different settings, they may be 
totally dissimilar and unique. Indeed, our history is full of examples of creative arti-
facts (e.g., oeuvre of Amadeo Modigliani, Vincent van Gough or Franz Schubert, 
legacy of Nicola Tesla or Nicolaus Copernicus) that went unnoticed for a long period 
of time, to be recognized long after their development (and our history is obviously 
full of creativity “have-been heroes” as well). As a result, some influential researchers 
see creativity as, by definition, dependent on social recognition of a product (Stein, 
1953) and measure it in terms of responses from the recipients, e.g., experts in the 
field (Amabile, 1983). However, using expert judgements to assess the creative prod-
uct does not solve the problem entirely. Highly original products will presumably 
elicit greater variability in the evaluation than less original contributions (Ericsson, 
1999), as indicated by the observed curvilinear relationship between originality  
and fame in art (Simonton, 1980), or the industrial design principle coined MAYA 
being an acronym for “Most Advanced Yet Acceptable” (Hekkert, Snelders, & van 
Wieringen, 2003).

More importantly, a second implication of the standard definition of creativity 
amounts to the fact that there are at least two sides of “creativity equation”, namely, 
generative and receptive (Barbot, Tan, & Grigorenko, 2013). Generative compo-
nent refers to a person with his or her unique ability to come up with an adaptive 
change. As an “ability”, creativity is seen as a stable characteristic of a person — a 
trait — and respective differences between people are attributable mainly to inborn 
capacities. Research on individual determinants of creativity tends to neglect social 
and cultural influences. In a way, they seem irrelevant to the creative process itself, 
which is seen within this framework as a domain general, just like general intelli-
gence: it is assumed that operations underlying creative process in one domain are 
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the same for other domains, and people creative in one area are likely to be creative 
in other fields as well.

The receptive side of creativity refers to the processes influencing the reception of 
innovative products, i.e., to cultural and social settings in which innovative products 
emerge (Barbot, Tan, & Grigorenko 2013). In order to understand these factors, we 
have to focus specifically on creative products itself. Otherwise, we are simply unable 
to even think of norms or factors behind achievements in a field. Thus, studies on 
sociocultural aspects of creativity tend to limit the scope of the concept to such basic 
domains like science, technology, or art. Creative process itself is seen as domain-
specific, dependent on the specific area of implementation: people creative in one area 
are not likely to be so accomplished in other areas. 

As we can see, studies on individual and sociocultural determinants tend to adopt 
two different views on creativity, i.e., domain-general vs. domain-specific. In result, 
for good reasons, studies coming from the two perspectives tend to focus on two 
significantly different forms of this phenomenon which can be mapped on two broad 
categories: creative process vs. creative product, or creative potential vs. creative (actual ) 
performance (Runco, 2007). However, to understand creativity fully, we need to inte-
grate both views because the phenomenon is simply inexplicable when we take into 
consideration only one side of the generation vs. reception equation. But can these 
two positions be successfully merged? We think that they can if we view creative per-
formance as a form of domain-specific expertise developed on the basis of general 
creative ability (see Sternberg, 2001; Kaufman & Beghetto, 2009; Ericsson, 2006). 
Thus, over a person’s lifetime experiences, creative potential develops and becomes 
contextual. This development is not automatic. It requires learning in order to extend 
the initial capacity. The ultimate creative performance is thus influenced by a number 
of factors. They include the initial level of creative potential determined mainly by 
the biological factors and also the outcomes of learning seen as a process underlying 
transformation of natural abilities into developed skills as well as many other traits 
(e.g., intelligence, motivation) or opportunities provided by the environment (e.g., 
Zeitgeist, i.e., the sociocultural system that determines the receptiveness of a given 
contribution). 

The aim of this chapter is to characterize the biological and social factors that 
constitute the sources of individual variation in creative behavior. However, here, we 
would like to contrast specifically contributions made by biological factors as 
opposed to learning. The chapter starts with biology of creativity and describes basic 
methodological approaches, key findings, and also critical limitations of the studies. 
Then in the next part, evidence signifying the importance of learning and social 
influences on creativity, including creative thinking training and expert knowledge, 
will be reviewed. Finally, we move to applications. It will be shown how knowledge 
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on biological and social foundations of creativity can be used to strengthen our 
understanding of ways of fostering creativity in different settings.

2.2 Biological Basis of Creativity

Quite naturally, a suitable starting point for the researchers interested in biological forces 
behind creativity is the individual perspective. In psychology, all major traits underlying 
individual differences are assumed to be at least moderately inherited, so identification 
of their reliable biological markers should be possible. Therefore, one might expect that 
finding determinants of creativity at the level of genetics and brain organization would 
be an easy task. However, so far, this task has proven to be a real challenge.

2.2.1 Genetics of Creativity

The research on creativity genetics aims at understanding how much and by what 
manner this trait is affected by our genetic make-up. These studies were inspired 
mainly by links between creativity and psychopathology, including schizophrenia and 
schizotypy or psychoticism (Eysenck, 1983; Karlsson, 2009) as well as affective disor-
ders (Kaufmann & Kaufmann, 2014). These conditions are prevalent in eminent 
creators (Andreasen, 1987) and they have a strong genetic component. The rates of 
creativity are higher in the first degree relatives of people with bipolar disorder and 
schizophrenia (Kyaga et al., 2011). It has been recently suggested that genetic liability 
to schizophrenia has evolved as a secondary consequence of selection for human cog-
nitive traits, possibly including creativity (Crespi, Summers, & Dorus, 2007). It all 
implies that creativity is highly heritable.

Researchers interested in this topic can adopt one of the following approaches. 
The early research on heritability of creativity relied on the so-called behavioral genet-
ics. This methodology involves family studies. In order to infer how much variation 
of a trait in a given population can be explained by genetic factors, researchers assess 
relatives such as twins or siblings as well as biological families (parents and offsprings) 
and adoptive families in terms of their genetic and phenotypic (i.e., measurable or 
observable manifestation of a trait or capacity) similarities. Monozygotic twins 
(genetically 100% identical) can be compared with dizygotic twins (who share only 
50% of their genes, just like ‘regular’ siblings). In the same manner, biological parents 
and their children (similar in terms of both genotype and environment) can be com-
pared with families (sharing environmental influences only). This research is called 
quantitative genetics because it is not focused on particular genes. 

Nowadays, researchers interested in the biology of creativity aim at identifying 
particular genes behind. This type of research is called molecular genetics and the 
observed correlation of DNA sequence and behavioral differences (e.g., creativity) is 
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interpreted as representing a causal link. Several methods can be used here, including 
linkage or association studies. 

In terms of the studies assessing heritability of creativity, typical results reveal that 
across creativity measures, the higher the genetic similarity of groups under investiga-
tion, the more similar they are in terms. Such results are indicative of the importance 
of genetic influences on the trait but how much variance of creativity can we actually 
attribute to genes? Early twin studies suggested modest genetic influences at best — at 
about 20% — and substantial shared environmental effects on the development of 
creativity (Nichols, 1978), but these results are in strict contrast with the more recent 
results. For example, Piffer and Hur (2014) examined genetic and environmental 
influences on artistic and scientific achievements in a big sample of adult twins (over 
300 people). Heritability estimates for the scales of creative achievement used ranged 
from 43% to 67%, with the remaining variance being attributable to non-shared 
environmental influences. Discrepancies in findings between recent studies and prior 
investigations can be partly attributed to methodological factors: as compared to the 
present-day research, early studies usually assessed creativity by means of divergent 
thinking tasks and employed a small number of subjects, making the results less valid 
or reliable.

Studies utilizing molecular genetic approach can yield much more specific results 
at a level of particular gene variants. Both schizophrenia (schizotypy) and psychoti-
cism are related to a hypofunction of dopaminergic neurotransmitter system in 
frontal brain (Arguello & Gogos, 2008). Moreover, available data suggest that dopa-
mine receptor activity in prefrontal cortex is linked with higher cognitive functions 
(e.g., attention, working memory, executive functions), including cognitive flexibil-
ity (Cools & D’Esposito, 2011). These considerations have led researchers to look at 
the dopamine receptor genes as most likely candidates for creativity. Some time ago, 
Reutler and colleagues (Reuter et al., 2006) have announced that they had discovered 
the “first candidate genes for creativity” — the dopamine D2 Dopamine Receptor 
DRD2 gene and the serotonergic Tryptophane Hydroxylase TPH1 gene. In their 
study, one of the variants of DRD2 was mainly associated with verbal creativity, 
while one of the variants of TPH1 with figural and numeric creativity. However, a 
recent follow-up study by Runco (Runco et al., 2011) challenged and extended these 
results. It has shown that ideational fluency (the ability to come up with many ideas) 
may also be related to Dopamine Transporter (DAT), Catechol-O-Methyltransferase 
(COMT), and Dopamine Receptor D4 (DRD4). Yet, as the authors explain, fluency 
by itself is not a sufficient indicator of creativity (alone it does not allow to predict 
creative performance), while the most important indicator of creativity — originality 
of thinking — had a negligible relationship with the genes under investigation. 
Hence, Runco et al. (2011) concluded that the genetic basis of creativity remains 
uncertain.
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In sum, many genetic factors influence creativity, but we still do not know 
much about the quantity and character of genes behind. Does it lead to a conclu-
sion that studies on genetics of creativity are largely unsuccessful? In order to 
appreciate difficulties in identifying genetic contribution, one may like to consider 
the following example offered by Maher (2008). Apparently, the best predictor of 
someone’s height is his or her parents’ height because this trait is 80–90% 
 heritable. In 2004, three groups of researchers conducted large studies (the biggest 
including over 30,000 people) on genetic variants associated with the height vari-
ability. They identified over 40 related genetic variants. But the problem was that 
these variants had tiny effects, accounting, altogether, for little more than 5% of 
height’s heritability.

Research on heritability of creativity is by no means less complicated because the 
phenomenon is much more complex. The missing heritability of creativity is 
accounted by the fact that creativity is an emergenic trait (Lykken, 1982) rather than 
a single homogenous entity. Emergenic traits are not determined by the sum of 
genetic influences, but their interaction. It means that they are influenced by a con-
figuration of many factors, and if any of them is missing, the trait simply does not 
occur. In consequence, emergenic traits are not likely to run even in families for it is 
rare for relatives to share all the components of the configuration. It must be very true 
for such a complex phenomenon as creativity, in which some of the factors may not 
be even fully recognized, while others are not easy to measure with the existing meth-
odology. Thus, only non-additive models of creativity will allow accounting for the 
gene action at the level of DNA (Bouchard et al., 1993). 

2.2.2 Neuroanatomical Basis of Creativity

We do not inherit traits (behavior or capacity) directly, but we inherit variations in 
structures and biochemistry of the nervous system, which provide potential for our 
phenotype. Thus, researchers aim at understanding the relationships between creativ-
ity and brain structure and functioning. 

How can we study brain mechanisms underpinning creativity? From a methodo-
logical point of view, it seems very unfeasible to capture expressions of real-life, sig-
nificant creativity in laboratory settings, although some interesting attempts have 
been made (Dunbar, 1997). Real-life creative acts, for example insights, are merely 
the episodes, short-lived exceptional moments unlikely to occur when we want to 
observe them, while in order to achieve high quality measurement, we need to 
observe multiple of these events within a limited time period (Luo & Knoblich, 
2007). Some important components of creative process are probably not reproduc-
ible in lab settings, for example, problem discovery (Runco, 2007). Thus, in order 
to relate creativity to its neural foundations, the researchers adopt a reductionist 
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approach, in which the phenomenon is broken into its microlevel, constitutive 
elements (e.g., separate cognitive operations participating in the creative process). 
There are many advantages of reductionist approach. It allows achieving a good 
quality of measurement. It also allows applying advanced research methods (e.g., 
neuroimaging) and thus is able to link creativity to its biological substrate. It also 
allows for studying creative abilities while minimizing cultural or educational biases. 
However, as we said, the events captured in the controlled settings may not mirror 
the natural occurrences of creativity closely, and biological studies on creativity 
totally ignore the contexts in which creativity is manifested. Another limitation is 
that the studies are mostly correlational, meaning that we are not sure about the 
casual influences. Last but not least, neuroscientists have to struggle very hard to 
prove the relevance of their findings to applied settings. 

Over the last decade, a substantial body of research has been published on neu-
roscience of creativity. In order to identify neuroanatomical networks involved in 
creativity, two basic approaches are adopted. One common strategy is to study brains 
of people who are regarded as highly creative (on the basis of test measures or real-life 
products) and to compare their brain characteristics to brains of those considered less 
creative. This research utilizes structural imaging methods (sMRI, DTI, 1H-MRS) 
sensitive to biophysical properties of local brain tissue. 

An alternative approach is to compare brain activities observed while subjects are 
performing creative vs. non-creative tasks in a scanner. A diverse range of neuroimag-
ing techniques sensitive to temporally changing neural activity patterns are allowed 
here (like EEG, MEG or fMRI). The tasks utilized to “mimic” creative process in the 
course of scanning can be broadly divided into four, to some extent, overlapping 
categories: (i) divergence thinking tasks; (ii) tasks capturing basic components of crea-
tive thinking (e.g., conceptual expansion or combination, analogy or metaphor com-
prehension, remote associations) (iii) insight tasks, and (iv) more realistic complex 
tasks (e.g., designing an object, musical improvisation). 

In terms of the key findings, several comprehensive review articles are available in 
the literature (Sawyer, 2011; Dietrich & Kanso, 2010; Arden et al., 2010). They point 
out the following conclusions: There is no single locus for creativity in human brain. 
Neither right brain hemisphere (nor left, for that matter) nor any other brain region 
alone represents it (Kaufman et al., 2010). Just like generating a creative solution 
involves many different cognitive and conative mechanisms and depends on many 
internal (and external) factors, it also engages many brain areas, which are normally 
related to “regular” cognition (e.g., attention, working memory or long-term  memory, 
and knowledge structures). 

Arden et al. (2010) reviewed 45 brain-imaging studies of creative cognition find-
ing rather vague converging evidence on the role of certain regions of the frontal, 
temporal, and limbic lobes in creativity. These included regions of increased 
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activation in the right medial frontal gyrus, dorsal lateral prefrontal cortex, right 
superior temporal gyrus, left anterior cingulate, and left inferior frontal cortex. 
However, as the authors concluded, given the diversity of creativity measures used  
(as well as several other more specific methodological concerns), the role of these few 
regions in creativity is, at present, uninterpretable. It means that without a proper 
model of inner organization and operation of processes constitutive of creativity, it is 
simply impossible to map it at the brain level, which is true for any psychological 
construct (Logothetis, 2008). 

However, some authors believe that a picture of brain substrates of creative cogni-
tion is actually emerging from neuroscientific studies, right now, in front of our eyes. 
Jung (2013) has analyzed correlations of creative cognition indexes with structural 
neuroimaging measures and lesion studies. According to this author (see also, Kaufman 
et al., 2010), the results are consistent with models that postulate disinhibitory brain 
features as subserving creative cognition (Martindale, 1981). Brain systems involved 
in creative cognition include elements of the default mode network. This is a very 
clever network of regions observed consistently to be activated when we are doing … 
nothing — when an individual is neither focused on the outside world nor on any 
particular task, but in a wakeful rest, with his/her mind freely wandering. Interestingly, 
it has been suggested that jazz pianists, classical musicians, or freestyle rap artists 
recruit exactly the same brain network while improvising, plus other regions respon-
sible for motor planning and cognitive control (Beaty, 2015). Together, such results 
may reflect an interplay between large-scale brain networks associated with spontane-
ous thought and cognitive control.

Additional source of information on brain areas involved in creativity comes from 
neuropsychological findings. When carefully extrapolated, neuropsychological 
research on various brain disorders provide an important source of insight into the 
patterns of normal brain activity. Researchers interested in links between creativity 
and brain organization study not only schizophrenia or affective disorders (as men-
tioned above) but also other brain conditions, such as injuries (lesion studies) or 
neurodegenerative alterations, including dementia (Miller & Hou, 2004) or idio-
pathic Parkinson’s disease (PD) (Lhommee et al., 2014). Normally, any brain damage 
hinders cognitive capacities, including language, memory, attention, executive func-
tion, and so on, depending on the type of the condition. In most cases, the same is true 
for creativity, but surprisingly, sometimes the development of a brain condition may 
awake hidden creative potential. Such cases have been reported for frontotemporal 
dementia (Miller & Hou, 2004). Sometimes, treatment of a condition may induce 
changes in artistic style and behavior, as in the case of PD (Kulisevsky, Pagonabarraga, 
& Martinez-Corral, 2009). However, these cases are very difficult to conclude due to 
the limited data available. They also seem to be more informative on special abilities 
or domain-related talents rather than general creativity.
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2.3 Social Basis of Creativity — the Case of Learning 

Speaking about social influences on creativity amounts to discussing the creative environ-
ment (i.e., external influences) that affects the creative performance (Glăveanu, 2010). 
When counterpoising biological and environmental forces, we are essentially addressing 
the old controversy: nature or nurture. Is creativity primarily related to the specific brain 
organization, or primarily based on learning and environmental influences? Obviously, 
biology alone is not sufficient to explain creative outcomes. Biological processes primarily 
influence the development of creative potential, but environmental factors affect the 
long-range processes of mind formation. Nota bene, new experiences transform not only 
our behavior there and then, but also get assimilated into the brain system.

Traditionally, high creativity was viewed as representing strong genetic endow-
ment, while creative potential, as more widely distributed, was seen as less depend-
ent on biological underpinnings. However, research on creative eminence (Hayes, 
1989) and expert performance (Ericsson, Krampe, & Tesch-Romer, 1993) clearly 
shows that high creative achievements require intense training and expertise within 
the particular domain. In a similar vein, recent developmental views on creativity 
assume that through the course of its development, creative activity becomes more 
and more specialized and the major vehicle for achieving this behavioral adaptation 
and transition from creative potential to creative performance is learning (Sternberg, 
2001; Plucker & Beghetto, 2004; Kaufman & Beghetto, 2009). 

Thus, we argue here that the relative influence of biological factors on creative 
performance is actually weaker than on creative potential because demonstrating 
significant creativity (especially in terms of achievement or eminence) requires exten-
sive learning and training. Still, creative achievement builds on creative potential, so 
a certain level of advantageous biological constitution serves as a basis for high creativ-
ity. Moreover, the role of biological factors in relation to achievements in particular 
domains will likely differ, as domains differ in their specific demands (for example, 
relatively high intelligence is necessary for successes in science and engineering, but it 
is less important for achievements in the arts).

In sum, in the course of development, creativity, as a stable characteristic of an 
individual, becomes less important, as it becomes transformed into a set of learned 
skills. Thus, instead of talking broadly about social influences on creativity, in the 
following part, we will focus on the literature that consider creativity not as a fixed, 
stable characteristic of an individual but rather as a skill that may be learned or devel-
oped. The convergent evidence signifying that creative capacity can be enhanced via 
various forms of learning comes from two sources: studies on creative thinking train-
ing and techniques and studies on expert performance. These two strands of research 
provide evidence on the role of extreme environmental adaptation and learning in 
creativity.
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2.3.1 Creative Thinking Training and Techniques

Creativity can be developed simply by learning creative thinking skills (techniques 
and strategies) or by developing appropriate attitudes. The research aiming at under-
standing the conditions under which we can foster creativity in this way originated 
from social psychology of creativity, and also from applied settings related to many 
domains: education, business, technology, art, design, advertising, and others. 
Although these domains may differ in their specific aims (e.g., the basic aim of educa-
tion is to develop potential of an individual, while the most wanted end-result in 
business or technology is basically a successful idea that would help to beat ever-
increasing competition), they all crave for clues on how to enhance and manage 
creativity. 

It seems that professionals believe in the power of creative thinking training. 
Survey data suggest that 76.5% of 1,504 American colleges reviewed (McDonough & 
McDonough, 1987) and 25% of the USA organizations employing more than 100 
people offer some form of creativity training (Solomon, 1990). The effectiveness of 
these interventions has been evaluated for occupations ranging from marketing 
(Titus, 2000), business management (Gist, 1989) and education (Tseng et al., 2013), 
to engineering (Clapham & Schuster, 1992), R&D in industry (Basadur, Graen, & 
Green, 1982), and others.

A typical training procedure aims at developing creative (e.g., divergent) thinking 
and problem-solving skills, attitudes, strengthening motivation and behaviors. In 
group circumstances, gains in performance arise also from structuring group interac-
tions. One may say that typical training simulates a real process of generation of new 
solutions, while in the due course various aspects of this process (its components) are 
improved or corrected to increase the probability of success and to instruct partici-
pants for the future. The improvement stems from the use of creative thinking tech-
niques, i.e., heuristics: standard procedures to solve a class of problems, which  
(as opposed to algorithms) do not guarantee a perfect solution but nevertheless facili-
tate obtaining satisfactory outcomes. 

Obviously, universal formula for producing creative ideas is inexistent and not 
likely to emerge ever. Nevertheless, the literature describes numerous techniques that 
can be used to increase probability of a success. After reviewing about 170 methods 
described in the literature, Smith (1998) suggested that about 70 of them are particu-
larly powerful, although in reality, most of them are derived from a limited range of 
“tricks” or “active ingredients” (e.g., they employ strategies for habit-breaking, analy-
sis or search for additional information, etc.). 

Many authors also make a distinction between specific thinking techniques (like 
“brainstorming”) and general rules or principles that provide the proper attitudinal 
and psychological foundation for creative activity. For example, Nęcka (1994) 
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describes six general principles, including generating many diverse solutions, separat-
ing generation of ideas from their evaluation, having fun and working in a friendly 
atmosphere, using incompetence and irrational thinking in order to avoid rigidity, 
being immersed in the process (staying now and here). 

So, how effective are these interventions? Drawing on the excellent meta-
analysis of 70 studies on the effectiveness of creativity training, Scott, Leritz, and 
Mumford (2004a) have offered several persuasive conclusions (see also Scott, 
Leritz, & Mumford, 2004b; Puccio et al., 2006). According to them, well-designed 
creativity training programs lead to increases in performance on problem solving 
and divergent thinking, especially thinking originality. These effects are particu-
larly pronounced if participants are offered instructions on several vital compo-
nents of problem solving, namely, problem finding, combining elements and 
generating solutions. 

The effects of training tend to generalize across populations. They are significant 
not only for pupils and students but also for professionals representing different 
domains (in the case of professionals the observed effect was actually two times 
stronger as compared to mere students). The effects are also a bit stronger for male 
groups than for female groups. Interestingly, it is easier to induce gains in perfor-
mance in the case of ‘regular’ students than in the case of their gifted peers (Scott, 
Leritz, & Mumford, 2004a).

From a methodological point of view, it is much more problematic to study the 
effects of training on creative attitudes (e.g., willingness for initiating creative efforts, 
openness to new ideas), since respective changes are very complex and difficult to 
operationalize. Nevertheless, existing studies confirm the effectiveness of training in 
this respect, although the changes are less pronounced when we compare them 
directly to gains resulting from training in problem solving or divergent thinking 
(Scott, Leritz, & Mumford, 2004a, 2004b). 

Training effectiveness is often assessed in terms of how much learning (the newly 
developed skills, knowledge or attitudes) is actually transferred by the trainees into 
their real-life settings, e.g., into the workplace. Indeed, Scott and others (2004a) 
found that the most successful training programs focus on skills application and use 
realistic exercises related to the domain in hand.

In sum, the meta-analysis by Scott and others (2004a) provides compelling evi-
dence that interventions aiming at creative thinking are powerful tools for creative 
enhancement. In terms of practice, however, the evidence is not so compelling. For 
example, Laakso and Liikkanen (2012) claim that the role of formal creativity tech-
niques in professional design is dubious. In their study, they found that designers 
from industry and engineering relied mostly on established design methods, which 
they characterized as “design thinking” skills (e.g., sketching, rapid prototyping, 
and in-house testing) rather than on specific creativity tools. One possible reason for 
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discrepancy between optimist view represented by the researchers and more pessimis-
tic view represented by the practitioners stems from the fact that creative thinking 
sessions mimic a real, very complex process, but in quite a simplistic manner. In real 
life, eureka moments are preceded by long periods of preparation and incubation 
(e.g., it took Newton more than 20 years to formulate the concept of gravity). We are 
simply unable to simulate all cognitive, emotional and motivational demands of the 
real-life creative process, like for example, long lasting interplay between creator’s 
professional and general knowledge, his or her aims, motivation and interests, and 
other regulatory influences. 

2.3.2 Deliberate Practice

Another optimistic view on the possibility of development of individual creativity, 
implying that genius is self-made, not inborn, stems from the research on expert per-
formance. Ericsson and colleagues (Ericsson, Krampe, & Tesch-Romer, 1993) pro-
posed a very influential idea that the elite performance, possibly in any domain, 
depends largely on the amount of effort and time spent by a person to master the field. 
The process of acquiring expertise starts typically in childhood as a child gets involved 
in regimen of training activity aimed at extending the currently attainable level of 
performance. Since the training requires full concentration, responding to feedback, 
and repetitions with refinement, the authors refer to it as “deliberate practice”. 
Research on expert performances supports developmental views of creativity (Kaufman 
& Beghetto, 2009; Plucker & Beghtto, 2004; Sternberg, 2001, see Beghetto & 
Kaufaman, 2007).

Moreover, “deliberate practice” account assumes that developmental patterns of 
expertise in such diverse domains, like art, sport, medicine or games, are similar. 
High achieving experts beat novices or less skilled performers simply in terms of the 
amount of deliberate practice. Thus, “many characteristics once believed to reflect 
innate talent are actually the result of intense practice extended for a minimum of 
10 years” (Ericsson, Krampe, & Tesch-Romer, 1993, p. 363). Hayes (1989), who 
studied the role of the preparation stage in creative production, also found that even 
the most “talented” individuals required many years of preparation before they 
reached master-level performance. He claimed that all eminent creators firstly expe-
rience “years of silence”, which led to the first masterwork.1 The “10 years rule” is 
obviously an approximation and different domains require slightly different 
time cale. In essence, these results follow a much-quoted prescription of Thomas  

1 Buddhist tradition goes even further, assuming that achieving a master level in painting requires 
12 years of practice, followed by another 12 years period of… forgetting of all that has been learned.
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Edison, from around 1903, “Genius is 1 per cent inspiration, 99 per cent 
perspiration.”

Not surprisingly, the notion of deliberate practice has sparked a great deal of 
research, but initial excitement turned into a slight disappointment when it became 
clear that deliberate practice may not be as important as argued. In their recent meta-
analyses, Macnamara, Hambrick, and Oswald (2014) found that deliberate practice 
explains about 26% of the variance in performance for games (e.g., chess or bridge), 
21% for music, 18% for sports, 4% for education, and less than 1% for professions. 
Thus, these estimations are much lower than the optimistic 50% postulated by 
Ericsson and Ward (2007). One plausible explanation for the low estimates is that 
performance is influenced by a number of factors, and some of them, such as intel-
ligence — highly heritable predictor of performance in various domains — also affect 
the expertise acquisition and performance (Macnamara, Hambrick, & Oswald, 2014; 
Runco, 2007).   

There are several other limitations of the deliberate practice account. Many 
authors agree with Ericsson that inborn capacities do not limit the person’s ultimate 
performance, but they still see the role of our biological background as significant. 
Although inheritance merely provides potential for achievements, we may still differ 
in our potential (Runco, 2007). Heritable cognitive abilities or processes related to 
motivation may still influence the efficacy and rate of expertise acquisition 
(Kaufman, 2014). Moreover, many lines of evidence suggest that as one acquires 
domain expertise, he or she actually loses flexibility in problem solving and creative 
idea generation. This phenomenon has not been explained within the deliberate 
practice account. To fully understand the role of deliberate practice in high creativity, 
we have to understand better conditions under which expertise hinders creative 
performance.

2.4 Conclusion 

Knowledge on biological and social bases of creativity increases our understanding of 
the phenomenon. In science, understanding of a phenomenon leads to improvement 
in related practices. 

Although some authors reasonably worry that “the brain process level, highly 
technical and poorly understood, is remote from practical idea-generation concern” 
(Smith, 1998, p. 110), we believe that the principles derived from neuroscientific stud-
ies can be successfully applied to develop procedures and techniques aimed at fostering 
individual and perhaps even group creativity. For example, study by Fink et al. (2010) 
investigated how brain activation patterns change as a result of specific cognitive inter-
ventions similar to what is happening for a thinker when he or she solves problems in 
groups. The findings revealed that incubation about own ideas or about ideas of other 

b2590_Ch-02.indd   45 3/1/2017   1:05:47 PM



46 Handbook of the Management of Creativity and Innovation

b2590 Handbook of the Management of Creativity and Innovation: Theory and Practice

people has led to improved originality. More importantly, the effects of this interven-
tion were also evident at the brain level. The improvement in performance was associ-
ated with activation increases in the areas involved in the integration of semantic 
information, memory retrieval, and attentional processes. Thus, the results suggest 
that cognitive stimulation could have resulted in a modulation of bottom-up attention 
(that is automatic attentional response towards inherent properties in stimuli, as 
opposed to volitional shifts guided by expectations) facilitating production of more 
original ideas.

As for the social perspective, an emerging literature on creative thinking training 
offers many implications for education and organizations. It is clear that using appro-
priate heuristics, structuring group interactions and providing supportive environ-
ment that is free of social anxiety enhances creativity. In reverse, premature evaluation 
of products or competition between group members will hinder the performance 
(Nęcka, 1994; Paulus, 2000). 

Furthermore, much can be learned by comparing experts’ problem-solving behav-
ior to that of non-experts. It allows one to identify key abilities that innovative experts 
exhibit, for example their superior skills in making relevant judgments about the 
potential of novel ideas, better overall picture of the problem and an ability to utilize 
information from diverse sources, including hobbies and vacations (Björklund & 
Eloranta, 2015). 

Last but not least, neuroscientific and social insights into a nature of creative 
process, when taken together, may also be relevant to professionals for whom generat-
ing novelty is the essence of their vocational activity. Based on the reports on success-
ful creativity training programs and insights from neuroscience, Onarheim and 
Friis-Olivarius (2013) have developed a special 8-week creativity training programme 
called “Applied Neuro Creativity”. In this programme, eight hours of lecturing on 
various topics related to neuroscience of creativity was followed by an in-depth train-
ing on creative thinking developed as implementation of the principles presented. 
The results indicated that this procedure increased divergent thinking skills with an 
individual relative average of 28.5%. 
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Chapter 3

The 4P’s Creativity Model  
and its Application  
in Different Fields
Aleksandra Gruszka and Min Tang  

3.1 Introduction 

Over the past few decades, a growing recognition of the importance of creativity and 
innovation can be observed. In his bestseller, The Rise of the Creative Class, noted 
American economist and sociologist Richard Florida (2002, 2012) stated that we are 
living in the creative age, in which creativity has become a major driving force behind 
economic growth. According to his research, a new segment of knowledge workers, 
intellectuals and artists — the Creative Class — is growing rapidly both in the USA 
and in Europe. This class is characterized by three attributes — the 3 T’s of economic 
development: talent, tolerance and technology. The members not only contribute to 
economy but also change preferences related to a lifestyle, which in their case “is driven 
by much thinking and the will of doing something active to switch off the brain” 
(Florida, 2002, p. 169). People belonging to the creative class transform big cities they 
live in. In a similar vein, related and partly overlapping phenomena — “creative indus-
tries” (Hesmondhalgh, 2007) and “creative economy” (Howkins, 2007) — have been 
recently introduced to denote businesses originating from individual’s creativity, skill 
and talent (including, for example, the arts, motion pictures, radio and television, and 
printing and publishing).  

In an attempt to respond to these general expectations, scientists keep trying to 
deepen our understanding of creativity. The modern era in creativity research began in 
1950 when Joy Paul Guilford gave his influential presidential address at the American 
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Psychological Association. He argued that understanding creativity is of particular 
importance in the context of education. Since then, the field is developing rapidly. 
Some authors have even proclaimed the emergence of creatology — a new interdisci-
plinary science of creativity (Aleinikov, 2013) aimed at better understanding of the 
phenomenon and at improvements in related practices. 

The aim of this chapter is to introduce the 4P’s Model of Creativity (Rhodes, 
1961) and to review its practical implications in different fields, including education, 
business, engineering, and others. According to this model, creativity can be viewed 
from four different perspectives: product, process, person and press of the environ-
ment. Thus, the main question tackled here is how creativity can be stimulated by 
attending to each of these components. 

3.2 Psychology of Creativity: Research and Application

At the very beginning, practical expectations had a strong impact on modern psychologi-
cal studies on creativity (Guilford, 1950). Nowadays, the vast majority of academic work 
makes both theoretical and practical contributions. Thus, studies on creativity can be 
seen as representing a certain continuum from most basic to most applied. However, for 
the purpose of this chapter, we propose to arbitrarily distinguish four levels of questions 
research generalizability/applicability on the basis of research questions (general questions 
vs. context-specific questions) and aims (understanding vs. improvement) (see Fig 3.1). 

The first and most basic level includes studies related to general questions in the 
field. These studies are undertaken in order to build a new model or refine the exist-
ing theoretical accounts. Typical questions are: “what is creativity?” or “what are the 

Figure 3.1.  Four levels of research generalizability/applicability on the basis of the types of questions 
and aims.
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characteristics of the creative process?”. These studies use rigorous designs and quite 
often examine general population. 

The second level refers to studies that are also related to general questions, but 
embodied into a specific context, i.e., contextualized. Research of this type also deals 
with general questions, but uses specific context as a means to discern the answers (e.g., 
searching for characteristics of creative person by studying creators from various domains 
(contextualization). For the researchers who advocate a domain-specific view on creative 
abilities (Baer, 1998, see also Plucker & Beghetto, 2004; Silvia, Kaufman, & Pretz, 
2009), contextualization is the only solution. Such studies can certainly provide further 
refinement of the existing models, and sometimes they can inspire novel approaches.

The third level refers to the studies focusing on questions related to context spe-
cifics. Research of this sort deals with issues pertaining to a particular and domain-
specific context or situation, depicting typical mediator and moderator variables. 
They are often focused on improving our everyday practices and discerning specific 
interventions that enable us to foster creativity in different settings, i.e., in education, 
business, advertising, engineering, and many others. 

Finally, the fourth level deals with context-specific solutions. The studies are 
aimed at answering specific questions pertaining to the detailed problems, particular 
tasks or situations relevant to the entity they are running for. 

Studies also differ in terms of generalizability of their results. Research from levels 
I and II offers very broad implications, but since these studies are heavily decontextual-
ized, even most rigorous design, sufficient sample size, and most relevant methodo-
logical solutions may not make results applicative directly to specific practical 
conditions (populations, types of problems or situations). In other words, although 
these studies are characterized by high “internal validity” (they provide a good proof 
of links between variables under investigation), they may suffer from low “ecological 
validity” (their results can be hardly generalized to real-life settings). In turn, outcomes 
of research levels III and IV are of particular relevance to specific domains, research 
populations or even funders, local decision makers, stakeholders, etc., under certain 
practical conditions. Level IV provides particularly unique, highly specific, but mostly 
non-generalizable knowledge. 

One implication of the proposed framework is that it can be used to guide read-
ers’ attention to the studies most relevant to their interests. Thus, it is used in this 
chapter for communicational purposes. In the next sections, when talking about basic 
research on the 4P’s of creativity, we will be basically addressing the research levels I and 
II, and while talking about applications of the 4P’s model, we will be mainly referring 
to research levels III and IV. The chapter will firstly present the typical characteristics 
of creative product and discuss controversies around it in different fields. Then it will 
describe typical characteristics of creative process and corresponding studies on crea-
tive thinking techniques. In the next part of the chapter, both dispositional traits and 
state characteristics of creative person will be described. Finally, the chapter will move 
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on to the notion of “press” (environment). The chapter will conclude by briefly pre-
senting confluence approaches and explaining how much, in practical terms, can be 
gained from attending to each of the 4P’s. 

3.3 How Many P’s of Creativity Do We Have?

There is something really touching when we think that the very inspirational idea of 
looking at creativity from four different perspectives was introduced over 50 years 
ago. In the paper that subsequently became one of the most popular references in the 
creativity literature ever, Mel Rhodes wrote: “The word creativity is a noun naming 
the phenomenon in which a person communicates a new concept (which is the prod-
uct). Mental activity (or mental process) is implicit in the definition and of course no 
one could conceive of a person living or operating in a vacuum, so the term press is 
also implicit. The definition begs the questions as to how new the concept must be 
and to whom it must be new” (Rhodes, 1961, p. 305). Current definitions of creativity 
highlight one more aspect — the value of the product. Thus, the creative product 
must be both novel and appropriate. In other respects, our thinking about creativity 
remained largely unchanged. 

Since Rhodes’ (1961) publication, several attempts have been made to extend his 
model. Simonton (1995) added persuasion, arguing that creative people are essentially 
leaders who can influence others, therefore, creativity might be seen as a form of 
leadership. Runco (2007) subsequently suggested reorganizing the main framework 
into a hierarchical structure with a distinction between the creative potential as 
opposed to the creative performance. The creative potential is composed by the creative 
process, person and press influences, while the creative product and persuasion belong 
to the category of performance. Due to the scope of the current chapter, we will not 
go deeper into the extended model of the P’s. Instead, we will follow the classic 
Rhode’s (1961) 4P’s model to synthesize the seminal theories of creativity.

3.3.1 Product-related Approaches

It seems that out of the four P’s, the creative product — an idea, process, or physical 
object — plays a superior role. From a common sense perspective, creativity amounts 
to the product; if someone were asked “what is creativity?”, the instinctive answer 
would be: “the creative product”. In a way, this thinking is implemented in the stand-
ard definitions of the creative process, person and environment: they are considered 
creative if they are associated with the creative product. Therefore, when one studies 
creativity, creative outcomes are usually treated as dependent variables (i.e., as meas-
ures of creativity), while characteristics of the person, process or press are usually 
treated as independent variables (i.e., as representing influences on the creative 
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products). The product approach can also be seen as the most objective approach to 
creativity as it deals with tangible objects available for measurement (Kozbelt, 
Beghetto, & Runco, 2010).

Studies on creative products are focused on exploration of relevant criteria, 
including factors affecting the process of creativity judgements, and development of 
diagnostic tools and methods. There is an ongoing discussion on how many criteria 
are necessary in order to obtain reliable assessment of the creative products. Nowadays, 
both researchers and practitioners widely accept the view that the creative product 
must be both novel and useful (Sternberg & Lubart, 1999). These two criteria con-
stitute the bipartite definition of creativity, regarded as “golden standard” (Runco & 
Jaeger, 2012) in the field, that can be traced back to Stein (1953) and Barron (1955, 
as cited Runco & Jaeger, 2012). 

Although seemingly simple, these criteria have proven to be highly problematic. 
Both “novelty” and “usefulness” are relative in nature, depending upon the actual 
personal, social, cultural, and historic contexts in which the product emerges. In dif-
ferent circumstances, pieces of work become creative and may lose this attribute. 
Therefore, researchers have been trying to discern the objective and subjective indica-
tors of creativity (Simonton, 2012). Theoretically, the criterion of newness or uncom-
monness can be assessed by the objective calculation of rarity (e.g., <1% rarity as 
extremely original). For example, Simonton (1980) used a computerized analysis of 
strings of notes probabilities to operationalize melodic originality of classic musical 
themes relative to both the repertoire and the Zeitgeist at the time of composition. 
To define the fame of the themes, he used a citation measure. Similarly, domain-
specific impact in science can be assessed with an indicator of total productivity of a 
scientist (e.g., Lehman, 1958), peer-rated eminence indexed by total citations in the 
literature (Simonton, 1997), or product’s historical impact (Simonton, 2009). 

Some authors suggest the necessity to simply add more criteria to measure crea-
tivity. For example, Simonton (2012) made a very strong case for “surprise” as the 
third definitional criterion. 

Unfortunately, purely objective approach to originality or usefulness is severely 
limited to experimental settings. It is relevant only when a product is assessed against 
ideas belonging to a fairly well-defined group or population under investigation (i.e., 
we compare the originality of a product to the so-called group or population norms). 
It is simply unfeasible in many cases of real-life products. Moreover, some seemingly 
objective indicators, for example, citation index in science, reveal the subjective opin-
ions of the recipients. “Surprise” can be seen as the subjectively perceived originality 
of the creative product. Thus, even the “objective” measures of creative products may 
often rely on social acceptance. 

The above-mentioned criteria of the creative product are usually discussed in a 
domain-general context as typical for studies of levels I and II in the proposed 
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framework. The issues related to creativity judgements seem even more complicated 
if we look at domain-specific contexts, such as assessment of the quality of art works 
or consumer goods, or simply a comparison of several problem solutions. In all these 
cases, a social aspect of a judgement seems crucially important. This work is best 
exemplified by the studies on commercial products (research levels III or IV). 
Outcomes of these studies usually emphasize different or additional criteria (Besemer & 
O’Quin, 1999; Cropley, Kaufman, & Cropley, 2011). 

Creativity is a key factor in product development. Although novelty alone does 
not motivate the average consumer (Besemer, 2010), a lack of inventiveness leads to 
new product failures (Crawford, 1977). At the same time, development of novel com-
mercially successful invention is very costly. According to the study by Stevens, Burley 
and Divine (1999), it takes about 3000 raw ideas to produce one new successful 
industrial product. Thus, understanding the criteria of product creativity judgements 
seems to be crucial in managing innovation in organizations.

However, as Cropley and colleagues (2011) note, there are surprisingly few stud-
ies pertaining to the evaluation of engineered artifacts or manufactured consumer 
goods. According to Vissers and Dankbaar (2002, p. 31), managers usually assume 
that creative and uncreative products can be distinguished easily and “little is known 
about the dynamics of “newness reception” in organizations”.

In order to address this gap, Cropley and Cropley (2010) (see also Corpley, 
Kaufman, & Cropley, 2011) developed the notion of functional creativity that per-
tains to novel products aimed at serving some useful social purpose. They suggest that 
necessary prerequisites for a functional product or solution to be regarded creative 
include relevance, effectiveness and novelty. Novelty adds value to an effective 
 solution. Once these two conditions are fulfilled, additional criteria of elegance and 
generalizability are applicable and further influence the overall value of a product. 
A similar conceptual framework that pertains to functional creativity, the Creative 
Product Analysis Model (CPAM) proposed by Susan P. Bessemer and colleagues 
(Besemer & O’Quin, 1999; O’Quin & Besemer, 2006) consists of three dimensions 
characterising innovative products: novelty (originality, incentive, transformational 
effect), resolution (appropriateness or feasibility, logic, relevance, usefulness) and 
synthesis and elaboration (style characteristics, i.e., elaboration, complexity, organic, 
well-craftiness, elegance). 

Researchers focusing on functional creativity are also concerned with tools for 
measuring product creativity useful for managing innovation, designing new prod-
ucts, improving the existing ones, enhancing advertisements or testing market prefer-
ences. For example, Cropley and colleagues (2011) devised the Creative Solution 
Diagnosis Scale. Besemer and O’Quin (1999) also developed the Creative Product 
Semantic Scale, a diagnostic tool derived from CPAM. Both scales have been proven 
to be reliable and valid instruments.
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So far, we have discussed criterion-based measurement of creative products. 
Other approaches include a use of indirect measurement or global judgment. On the 
basis of the assumption that a product or behavior is creative simply if appropriately 
chosen observers agree on that, Teresa Amabile (1983) has developed the Consensual 
Assessment Technique (CAT; for a summary, see Amabile, 1996). The CAT involves 
asking a group of experts in the product-related field to rate independently the product 
creativity. The judges use their own subjective criteria without any need for explica-
tion or explanation. The CAT has been validated in many settings. Available data 
suggest that obtained judgments are usually reliable and valid (Hennessey, Amabile, & 
Mueller, 2011). 

To summarize, resolving the issue of elusive criteria of creativity relies upon the 
integration of several perspectives, including its objective and subjective components. 
Such a multi-layered perspective on the creative product assessment was offered 
recently by Glăveanu (2011). According to this proposal, a product will be assessed 
as creative if it represents novelty and originality, but subjectively perceived as valua-
ble or useful. However, these subjective personal judgements are embodied in the 
broad cultural context, in which the product emerges. Research on functional creativ-
ity advances theoretical understanding of the creative products not only by proliferat-
ing and specifying the criteria but also by revealing that different products can display 
different qualities of creativity (Cropley et al., 2011).

3.3.2 Process-related Approaches

Research and theories focused on the creative process can be loosely divided into two 
approaches. The first approach is represented by levels I and II of our framework and 
conceptualizes the creative process and problem solving in terms of underlying cogni-
tive processes or mechanisms. Models stemming from the first approach generally 
describe how things actually work (how the creative process is organized). The second 
approach pertains to the studies at levels III and IV of the proposed framework and 
focuses more on creative problem solving in the field of functional creativity. Models 
originating from the second approach are quite often normative or prescriptive, sug-
gesting how thinking should be organized in order to achieve better result.

The first general approach distinguished above is strongly related to the tradition 
of cognitive psychology and tries to delineate the mental mechanisms that occur 
when a person is engaged in creative activities. Of the various cognitive models of 
creativity, Wallas’ four-stage model (Wallas, 1926) and Finke and colleagues’ 
Geneplore model might be the most influential (Finke, Ward, & Smith, 1992). The  
four stages of Wallas’ (1926) model are preparation, incubation, illumination, and 
verification. Preparation involves a preliminary analysis of a problem, defining and 
setting up the problem. It involves conscious work and draws on one’s education, 
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analytical skills, and problem-relevant knowledge. During incubation, there is usually 
no conscious mental work on the problem, but the mind continues to work on the 
problem, forming a variety of associations. The third phase is called illumination, 
which occurs when the promising idea breaks through to conscious awareness. 
Following the illumination begins a phase of conscious work called verification, 
which involves evaluating, refining, and developing one’s idea. Wallas (1926) noted 
that during creative problem, solving a person could return to earlier phases in the 
process for another aspect of the problem. 

The Geneplore model (Finke, Ward, & Smith, 1992) consists of two phases of 
cognitive processes: a generative phase and an exploratory phase. In the generative 
phase, an individual constructs different kinds of mental representations related to the 
problem. A variety of cognitive processes are involved in this phase, including retrieval 
(Perkins, 1981), associative thinking (Mednick, 1962), combination (Mobley, 
Doares, & Mumford, 1992), synthesis (Thompson & Klatzky, 1978), transformation 
(Shepard & Feng, 1972), analogical transfer (Gentner, 1989), and categorical reduc-
tion (Finke, Ward, & Smith, 1992). In the exploratory phase, an individual employs 
not only cognitive but also meta-cognitive processes such as evaluation to search for 
solutions and make practical decisions. 

Another approach to the creative process and problem solving is deeply rooted in 
practice. It can be best exemplified by the research of the Father of Brainstorming, 
Advertising Executive and the Co-founder of the BBDO agency Alex F. Osborn, who 
published several books on creativity (Osborn, 1952). On the basis of observations of 
how art directors and copywriters tackled problems in his own agency, he proposed 
the Creative Problem Solving (CPS) model (Osborn, 1952), subsequently refined by 
others (Parnes (1967) and Isaksen and Treffinger (1985), see Isaksen & Treffinger, 
2004 for a review). The six steps of the CPS are Objective Finding, Data Finding, 
Problem Finding, Idea Finding, Solution Finding and Acceptance Finding. The 
model is still very successful (Isaksen & Treffinger, 2004).  

Much of the conceptual work and research on the creative process is focused 
specifically upon problem-solving and creative thinking techniques. Defined as 
“a plausibly effective prescription” (Smith, 1998, p. 109), the techniques have 
been repeatedly shown as promoting creative solutions in many settings (Scott, 
Leritz, & Mumford, 2004a, 2004b; Tsai, 2013) although not unequivocally 
(Laakso & Liikkanen, 2012). Creative thinking techniques are based on heuristics. 
Therefore, in opposition to algorithms, they do not guarantee a success (creative, 
satisfactory outcomes), but are applicable to broader classes of problems. In order 
to be effective, a technique must affect user’s thinking. It does so through active 
ingredients (Smith, 1998), i.e., devices producing a desired mental shift (e.g., they 
employ certain strategies for habit-breaking, analysis or search for additional 
information, etc.). 
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There are numerous techniques described in the literature. Out of 170 methods 
reviewed, Smith (1998) considered about 70 as particularly powerful. However, 
according to this author, most of the techniques are in fact based on a limited range 
of “tricks” or “active ingredients”: strategies, tactics, and enablers. Strategies — the 
most numerous and significant tools are active means for generating ideas, which 
usually refer to specific mental operations (e.g., analytical strategy, search strategy or 
imagination-based strategy). Tactics work within a strategy providing stimulatory 
tools that support strategies (e.g., elaboration tactic that requires a problem solver to 
mentally enrich the problem situation). Finally, enablers are passive means of promot-
ing idea generation (e.g., motivational enablers, anti-inhibition enablers). Rather than 
directly inspiring creative output, they set conditions that facilitate thinking and 
problem solving (i.e., working in friendly atmosphere). 

Organizations and educational institutions invest substantial resources in creativ-
ity and problem-solving training. Meta-analytic studies run by Scott and colleagues 
(Scott et al., 2004a, 2004b) provide compelling evidence that interventions aiming at 
problem solving and creative thinking are powerful tools for fostering creativity and 
innovation. More successful programs are focused on the development of cognitive 
skills and heuristics involved in skill application and use realistic exercises appropriate 
to the domain at hand. 

3.3.3 Personality-related Approaches

For the past decades, numerous studies have been carried out to depict the personality 
traits related to creativity. Several strands of research can be identified here. First of 
all, these studies are focused either on the creative personality or on the personality of 
eminent creators (Nęcka, 2001). Research focused on creative personality represents 
the first level of our framework. Here, studies usually examine general population 
(i.e., people who have not reached the levels of recognition that characterize highly 
creative individuals) in order to unravel correlations between creativity and normative 
traits or characteristics (e.g., extraversion, neuroticisms, intelligence). Studies on per-
sonality of eminent creators are naturally focused on high-achieving individuals from 
various fields, i.e., they represent the second level of the framework. Finally, a separate 
research is devoted to characteristics of professionals (i.e., managers) for whom crea-
tivity remains an important tool for dealing with their everyday tasks. These studies 
can be seen as representing the third level of the proposed framework. Although very 
dissimilar in terms of the their research aims and methodologies, all these studies 
seem to converge in their findings. 

Several traits are identified as important attributes of creativity such as intrinsic 
motivation, broad interests, independence of judgement, creative self-concept, etc. 
(Barron, 1969; Barron & Harrington, 1981). Among the widely used Big Five 
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personality traits, except the somewhat consistent result of the positive correlation 
between openness and creativity (e.g., Feist, 1998; Karwowski & Lebuda, 2016; 
Werner et al., 2014), the relationships between other big five personality traits and 
creativity are mixed (see Guastello, 2009 for a review). In most cases, any given trait is 
conducive or inhibitive to creativity depending on the domain-specific context. For 
example, successful and possibly creative managers and leaders tend to be emotionally 
stable (Barrick & Mount, 1991), whereas neuroticism is usually paced higher in artistic 
populations (Feist, 1998). Conscientiousness seems to contribute to scientific excel-
lence but not so much to artistic performance (Feist, 1998). From the developmental 
psychological perspective, a 44-year longitudinal study of about 80 male graduates 
found tolerance and psychological mindedness resulted in a significant increase in vari-
ance that explained 20% over and above potential and intellect (Feist & Barron, 2003). 

Also relatively well-researched field of creativity study is motivation. Due to its 
strong impact, intrinsic motivation has been identified as one major component of 
many creativity theories. For example, “intrinsic motivation” is one of the compo-
nents of Amabile’s (1983) componential model of creativity. In the interactionist 
model of creative behavior proposed by Woodman and Schoenfeldt (1990), intrinsic 
motivation is also acknowledged as a component that is conducive to an individual’s 
creative accomplishment. In the interactive approach, which focuses on the develop-
ment of an individual’s creativity within society, Csikszentmihalyi (1990/2008) and 
Gardner (1993) both included intrinsic motivation as a personal characteristic that 
contributes to creativity. A growing body of empirical studies about motivation and 
creativity came to the same conclusion that intrinsic motivation is conducive to crea-
tivity. Studies of personalities of highly creative people have described them as being 
totally absorbed in and devoted to their work (Barron, 1963; Mackinnon, 1962). In 
a set of longitudinal studies following people from elementary school through adult-
hood, Torrance (1981; 1987) found that people who were doing what they loved were 
more creative in their pursuits. A study of talented youth in math and science 
reported that these creative teens displayed higher levels of intrinsic motivation than 
their peers (Heinzen, Mills, & Cameron, 1993). Utilizing a case-study approach, 
Gruber (1986) also observed that highly creative people possess an intense commit-
ment to their work, manifested as a fascination with a set of problems that sustains 
their work over a period of years. Research has also found that creative people are 
energized by challenging tasks, a sign of high intrinsic motivation (Perkins, 1988). In 
his well-known research, about 91 exceptional individuals of the USA, including 14 
Nobel Prize winners and celebrities in various fields such as writers, artists, musicians, 
philosophers, physicians, chemists, biologists, economists, etc., Csikszentmihalyi 
(1997) described the highly creative persons as highly intrinsically motivated people 
who even reached a state of “flow” wherein there are heightened feelings of enjoyment 
and a centering of concentration, such that even the passage of time may seem to 
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slow. Earlier, Csikszentmihalyi (1990) argued that people involved in creative pursuits 
actively seek flow experiences and that creativity is more likely to result from such 
states. 

While intrinsic motivation seems undoubtedly favorable for creativity, the 
opposite — extrinsic motivation undermines creativity — seems to be not always 
true. While some studies show that extrinsic motivators such as expected performance 
evaluation, competing for prizes or contracting for a reward lead to lower levels of 
creativity, a number of studies find the opposite: positive effects of reward on various 
aspects of creative performance. It was found that the benefits of reward were most 
apparent on the behaviors that could be easily modified using an algorithmic, or step-
by-step approach (Amabile, 1996). When reward was found to enhance originality, 
subjects had been explicitly instructed to try to generate unusual responses. The con-
troversial role which extrinsic motivators play in creative behavior raised Amabile’s 
attention and has led her to a revised view of extrinsic motivation and creativity 
(Amabile, 1993, 1996). She differentiated two types of extrinsic motivators: synergis-
tic extrinsic motivators, which provide information or enable the person to better 
complete the task and which can act in concert with intrinsic motives, and non-
synergistic extrinsic motivators, which lead the person to feel controlled and are 
incompatible with intrinsic motives. Due to its informative nature, the synergistic 
extrinsic motivators can be beneficial for creativity. These conclusions can be illus-
trated by a study of Tokarz (1996) who showed that motives such as hubristic motiva-
tion (to enhance self-importance or self-value) facilitated young researchers 
performance in science (see also Kozielecki, 1987).

Other person-related studies on creativity focus on the relationship between crea-
tivity and individual differences, variables of cognitive nature, including intelligence, 
knowledge, thinking styles, etc. Due to the scope of the current chapter, we just 
focused on the mostly studied fields of creativity, personality and motivation, high-
lighting the most consistent findings.

3.3.4 Press-related Approaches

Press refers to “the relationship of human beings and their environment” (Rhodes, 
1961, p. 308). These influences — either supportive or constraining in nature — do 
not shape the creative outcome directly, but either mediate or moderate it by affecting 
variables related to the creative process or person. Research on the press factors focuses 
on the physical and social conditions, under which creativity is likely to unfold. As 
tackling problems related to characteristics of a context of creativity, they are most 
likely to represent levels II or III of the proposed framework.

Runco and Pagnani (2011) pointed out that so far researchers identified at least 
six levels of socialization acting as press factors: physical surroundings, family 
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upbringing, schooling experiences, workplace environments, cultural traditions, and 
the historical milieu in which we happen to have been born. According to these 
authors, places, settings and environment constitute the so-called immediate sources 
of influence, while evolution, culture and Zeitgeist the distal forces (as exemplified by 
Csikszentmihalyi, 2014; Simonton, 1980). 

Analyzing the literature on social influences on creativity, Ford (1996) offered a 
very useful term “social domains”. According to this author, four primary levels  
of explorations of social influences on creativity can be traced in the literature:  
(a) groups/subunits, (b) organizations, (c) institutional environments, and (d) mar-
kets. The four levels simultaneously influence individual creativity, interacting with 
each other — both across different levels (e.g., organizational resources and market 
opportunities) and across domains (e.g., between different groups, organizations, 
disciplines, and markets). A “social domain” is emerging as an interaction between an 
individual’s actions and the content of specific domains as mediated by the selection 
processes personified by members of their respective fields. Some domains are heavily 
based on creativity (e.g., creative industries mentioned at the beginning of this chapter) 
and these will facilitate people’s creative actions. In contrast, domains that do not rely 
on creativity will constrain an individual’s creative activity and encourage 
conformity. 

Many factors influence individual creative contributions at the group level. 
Reviewing the literature on group creativity, Zhou and Luo (2012) identified three 
main areas of psychological studies: (1) group creativity in context; (2) group-level 
creative synergy, and (3) strategies for developing group creativity. According to 
Paulus (2000), team or group creativity can be enhanced by the use of challenging 
goals, structured group interactions, a certain degree of group autonomy, and sup-
portive environments. Sometimes, however, groups fail to reveal their potential due 
to tendency to loaf, to evaluate ideas prematurely, to dominate a group process or to 
distract from main goals. These problems can be overcome by using techniques that 
structure group activity and interactions (see Section 3.3.2). On the basis of a study 
of 141 cross-functional product development teams, Sethi, Smith, and Park (2001) 
revealed that innovativeness is positively related to the strength of identity of the team 
members, encouragement to take risk, customers’ expectations, and active monitoring 
of the progress by senior management. A negative effect on innovativeness exerts 
social cohesion among team members.

The second level of social domains refers to organizations in which creativity 
emerges. Organizational mechanisms refer to the formal approaches and tools present 
within the company, which provide resources to encourage novel and creative behav-
iors of the members (as opposed to conformity). In their study including nearly 650 
organizations (banking, telecommunications, manufacturing, media, consumer 
packaged goods, and healthcare), Bharadwaj and Menon (2000) have shown that in  
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organizations, the highest level of performance is related to the interactive presence of 
both individual and organizational mechanisms of creativity. 

A lot of work has been done on environmental factors conductive to creativity, 
which pertains to the third level of social domain — institutional environments 
(Ford, 1996). Amabile (1988) and Amabile et al. (1996) have identified eight aspects 
of the work environment that stimulate creativity: freedom, challenging work, appro-
priate resources, a supportive supervisor, diverse and communicative co-workers, 
recognition, a sense of cooperation and an organization that supports creativity. 
Leader support is especially important to creativity among subordinates in the work-
place. A good supervisor can inspire creativity by consulting with her works, recog-
nizing positive performance, and showing social and emotional support. Amabile 
et al. (1996) have also pinpointed four environmental characteristics that constrain 
creativity at workplace: time pressure, high importance of evaluation, an emphasis on 
the status quo, and high involvement in organizational politics. The authors have also 
developed and validated an instrument called KEYS aimed at assessing the work 
environment for creativity.

Similar conclusions can be drawn from Göran Ekvall’s work on the notion of 
“creative climate” seen as an objective attribute of an organization that pertains to 
conglomerate of attitudes, feelings and behaviors characterizing life in the organi-
zation (Ekvall, 1996). The author identified 10 dimensions of the climate, which 
can be grouped into three main areas of Resources (time for developing ideas, 
resource supply and emotional involvement or commitment of employees to work 
called challenge), Motivation (trust and openness, playfulness and humor, absence 
of interpersonal conflicts) and Exploration (risk-taking, debates about the issues, 
freedom). Ekvall developed a 50-item questionnaire named the Creative Climate 
Questionnaire (CCQ) which looked at these dimensions. The instrument has 
been validated in various organizational settings (Ekvall, 1996; Ekvall & 
Ryhammar, 1999).

Finally, a lot of work has been done on the school environments conductive to 
students’ creativity. Davies et al. (2013) reported a systematic review of 210 educa-
tional research, policy and professional literature focusing on creative school environ-
ment published between 2005 and 2011. They found evidence to support the 
importance of the following factors as facilitative for creative skill development: flex-
ibility in use of space and time resources, availability of appropriate materials, activi-
ties outside the classroom/school, use of “play” or “games” allowing learners a degree 
of autonomy, respect between teachers and students, peer collaboration, partnerships 
with outside agencies, teachers’ responsiveness to students’ needs, and non-prescriptive 
planning  (see also Beghetto, 2010; Beghetto & Kaufman, 2014).

In sum, many authors recognize factors related to organizational climate or cul-
ture as fostering or impeding creativity and innovation in organizations. It should be 
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noted, however, that some data suggest that the role of climate as a mediator to 
innovative behavior may be overstated in the literature (McLean, 2005).

Finally, in terms of the fourth level of social domains — the market — the most 
important question concerns consumer preferences (Ford, 1996). Studies in this field 
are aimed at identifying qualities that are crucial for a competitive advantage of a 
product or service. This area of study can be exemplified by the work of Besemer 
(O’Quin & Besemer, 2006) and Cropley and colleagues (2010, 2011) described in 
Section 3.3.1. 

3.3.5 Confluence Approaches

In order to apply the knowledge on the 4P’s of creativity in any practical settings, we 
have to understand their mutual relations first: in what way the creative product, 
person, process and press are related to each other. Since 1980s, more and more crea-
tivity researchers agree that multiple components must converge for creativity to 
occur (Amabile, 1983; Csikszentmihalyi, 1988; Gardner, 1993; Gruber, 1988; Heller, 
1993; Perkins, 1981; Sternberg, 1988, 1996; Simonton, 1988; Weisberg, 1993). The 
common consensus is that an excessively individualistic perspective is insufficient to 
reveal the complex nature of creativity (Hennessey & Amabile, 2010). Creativity of a 
person involves an interaction of multiple factors in and outside the person and can, 
therefore, be optimally examined only if both the individual and the environmental 
variables are taken into account. This new approach, which we prefer calling the way 
Csikszentmihalyi (1988) called it as “systems approach”, has become the new trend in 
creativity study. This approach is best represented by the following models: the 
Componential Theory of Creativity (Amabile, 1983, 1996), the Systems Theory of 
Creativity (Csikszentmihalyi, 1988, 2014), the Investment Theory of Creativity 
(Sternberg & Lubart, 1991, 1999), and the Social-Cultural Paradigm of Creativity 
(Glăveanu, 2010). However, due to the scope of the current chapter, we refer the 
reader to the original sources. 

3.4 Conclusion

A natural question that arises is how much can we gain in practice by following the 
implications of the studies on the creative product, person, process and press, as 
described above. Ma (2009) run a meta-analysis of the effect sizes of variables associ-
ated with the 4P’s of creativity. More specifically, treating creative product “as a 
dependent variable”, he tried to compare the relative mean effect sizes of variables 
associated with creative person, process and press. The analysis included over 100 
studies that reported over 2,000 effects. Effect size is simply a statistical index which 
informs how powerful an experimental intervention or manipulation was (how 
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strongly it influenced the dependent variable, i.e., the creative outcome in this case). 
It is expressed in terms of a standardized metric. As a result, the power of experimental 
manipulation in a given study can be understood regardless of the particular way of 
measuring a dependent variable. Thus, effect sizes allow researchers to communicate 
the practical importance of their findings for everyday settings (Lakens, 2013).

The mean of the 2,013 effect sizes from 112 studies included into the meta-anal-
ysis was 0.73. More specifically, Ma (2009) distinguished four categories of measures 
of creativity: verbal creativity, non-verbal creativity, emotional creativity and problem 
solving. When analyzed the mean effect sizes of respective personal and environmental 
factors, he discovered that the biggest effect sizes were related to problem solving (M = 
0.86) and verbal creativity (M = 0.79), and they were significantly larger than those 
related to emotional creativity and non-verbal creativity. 

How can these results be interpreted? According to Cohen’s (1988) conventional 
criteria, an effect size d below or equal to 0.2 is small, d ranging from 0.2 to 0.5 are 
considered medium, and those equal to 0.8 or more are considered large. If d = 1, the 
two groups’ means differ by one standard deviation (SD); if d = 0.5, the two groups’ 
means differ by half a SD, and so on. Altogether, it means that conductive configura-
tion of variables associated with the creative personality or press can shift the creative 
performance by almost 1 SD. 

To put it into a perspective, we can look at career potential of people who differ 
in terms of their intelligence (IQ) by 1 SD (Gottfredson, 2008). IQ is known to 
predict important life outcomes, including school and academic performance, 
income or even death to some extent. In terms of career, potential people with an 
average IQ are most likely to belong to one of the following professional groups: cleri-
cal workers, sales workers, skilled workers, craftsmen, and foremen. People having 
higher level of intelligence by 1 SD are more likely to become professionals. But those 
at the range of 1 SD below the mean are most likely to become unskilled workers. 

In sum, it seems that although we are still far from the thorough understanding 
of the notion of creativity, its facets and preconditions, the results of creativity research 
bring not only the satisfaction that stems from the gain in knowledge but also possible 
pragmatic consequences. The 4P’s model of creativity can be effectively used to guide 
researcher’s attention to learn more about how to foster creativity in different settings, 
e.g., to improve teaching for creativity, to facilitate problem solving in any domain, to 
enhance economic development, and so on. 
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Chapter 4

Interdisciplinary and Intercultural 
Approaches to Creativity  
and Innovation: Example  
of the EMCI ERASMUS  

Intensive Program 
Min Tang and Christian H. Werner

4.1 Introduction

Recent years witness a boom of academic publications about creativity in a variety of 
disciplines. When reviewing the status quo and foreseeing future directions of the 
field of creativity (see Hennessey & Amabile, 2010 for a review), more and more 
scholars emphasize the interdisciplinary and intercultural approaches (Csikszentmihalyi, & 
Wolfe 2000; Hennessey & Amabile, 2010; Kaufman & Baer, 2005; Runco, 2004; 
Sternberg, 2006). In reality, however, scholars across different domains and cultures 
rarely have opportunities to compare and combine their expertise on creativity and 
innovation for training purposes. This chapter reviews the literature of the interdis-
ciplinary and intercultural approaches to creativity and innovation and shares the 
experience of an ERASMUS Intensive Program (hereafter referred to as IP) dealing 
with this topic. 

The title of the ERASMUS IP is “Effective Management of Creativity and 
Innovation” (EMCI). It is an EU-funded cross-disciplinary and cross-cultural train-
ing initiative which brings international experts from the fields of psychology, edu-
cation, business, engineering, and law to explore the key attributes of the effective 
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management of creativity and innovation in an intercultural context. On the basis 
of the literature review of the interdisciplinary and intercultural approaches to crea-
tivity and innovation, this chapter introduces the background, goals and objectives, 
course design, and project management and quality assurance of the EMCI intensive 
program. 

4.2 Diversity, Creativity, and Innovation

The world we are living in is changing and developing at an unprecedented speed.  
At such an age, creativity and innovation are commonly agreed to be essential for the 
individual, organizational, and societal development and advancement (e.g., 
Hennessey & Amabile, 2010; Montuori, 2011; Mumford, 2011; Zhou & Shalley, 
2008). Due to the increasingly globalized markets, the increasingly sophisticated 
information and communication technologies, the automation of uncreative jobs, 
and the increased demand for the products of the creative industries, creativity and 
innovation are believed to continue to increase in importance in the years to come 
(Sawyer, 2012). Chapter 1 discussed about the concepts, definitions, and studies of 
creativity and innovation in general. This chapter discusses the concepts of creativity and 
innovation specifically with regard to interdisciplinary and intercultural diversities. 

4.2.1 Creativity 

Contemporary literature from the fields of psychology and management tends to 
define creativity unanimously as the production of new and useful ideas that are 
related to certain products, services, processes, and procedures (e.g., Amabile, 1983, 
1996; Sternberg & Lubart, 1999; Mayer, 1999; Zhou & Shalley, 2003). In both 
fields, creativity is observed to exist at individual, group, organizational or cultural 
levels. No matter at which level, a systematic or an interactionist approach was advo-
cated in both fields, stressing creativity as a “syndrome” or “complex” (Runco, 2014, 
p. 12) that involves an interaction of multiple factors in and outside the person and 
can, therefore, be optimally examined only if both the individual and the environ-
mental variables are taken into account. Among others, the Componential Theory of 
Creativity (Amabile, 1983, 1996), the Systems Theory of Creativity (Csikszentmihalyi, 
1988), the Investment Theory of Creativity (Sternberg & Lubart, 1991, 1996), and 
the Theory of Organizational Creativity (Woodman, Sawyer, & Griffin, 1993) are the 
most frequently cited systems models of creativity. Major concerns of the creativity 
research over the past decades include: (1) the measurement and identification of 
creative potential, (2) the developmental trajectory of creativity, (3) creative activity 
within different domains, (4) individual and group creative processes, and (5) the role 
of culture in creative work (for a review, see Runco, 2014; Sawyer, 2012).
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In practice, creativity appears across different disciplines in numerous forms with 
varying degrees such as discoveries in the scientific field, innovations in the economic 
or social field, revolutions or reforms in the political field, and evolutions at the cultural 
level (Tan, 2000). To add to this list, concepts such as changes, inventions or imagina-
tions are also very often used by laypersons as synonyms for creativity. In the field of 
psychology, there is the call to measure creativity in multiple domains (Kaufman & 
Baer, 2005, 2006). There are, however, different approaches to conceptualize domain. 
Feist (2004) preferred the term “domains of mind” and proposed seven domains 
including psychology, physics, biology, linguistics, math, art, and music. Carson, 
Peterson, and Higgins (2005) proposed 10 domains, which loaded onto two factors: 
the arts (drama, writing, humor, music, visual arts, and dance) and science (invention, 
science, and culinary) with architecture not loading on any factor. Ivcevic and Mayer 
(2009) mapped the content dimensions of creativity for college students and profes-
sional adults and identified everyday creativity (e.g., crafts, cultural refinement, self-
expressive creativity), artistic creativity (e.g., music, dance, theater), and intellectual 
creativity (e.g., science, technology). They further classified these dimensions into 
two categories: broadly defined cognitive domains such as interpersonal domains and 
narrowly defined task or content domains such as writing and dancing. With an 
American sample, Kaufman et al. (2009) proposed a four-factor model of creativity 
domains: math/science (e.g., algebra/geometry, biology, and chemistry), drama (act-
ing, writing, singing, literature, dancing, blogging), interaction (e.g., selling, teaching, 
and problem solving), and arts (crafts, painting, design). The same instrument when 
applied to a Chinese sample (Werner et al., 2014), however, revealed a five-factor 
model, which further differentiated “drama” into verbal (writing, literature, and blog-
ging) and performing arts (acting, singing, and dancing). This validity study implies 
that culture should be considered in the study of the perceptions of creativity and the 
relevant concepts. In the management field, Unsworth (2001) developed a matrix of 
four creativity types on the basis of the driver for the engagement (external or inter-
nal) and the type of the problem (open or closed). The four creativity types include 
responsive (closed problem, external driver), expected (open problem, external driver), 
contributory (closed problem, internal driver), and proactive (open problem, internal 
driver). 

4.2.2 Innovation

Innovation has generally been conceptualized as comprising both the production of 
creative ideas and the implementation of the ideas (Amabile, 1996; Shalley & Zhou, 
2008; West & Farr, 1990), and creativity is often regarded as the first step of innova-
tion (Amabile, 1996; Klijn & Tomic, 2010; Mumford & Gustafson, 1988; West, 
2002). It is emphasized that so long as an intentional introduction or application of 
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new ideas or methods is involved, innovation occurs (Anderson, de Dreu, & Nijstad, 
2004; West & Farr, 1990). West & Farr (1990, p. 10) consider “creativity as the idea-
tion component of innovation and innovation as encompassing both the proposal 
and applications of the new ideas”. Anderson and King (1993) maintained that crea-
tivity is primarily an intraindividual cognitive process and innovation is more an 
interindividual social process. Although several researchers recently used innovation 
as a more inclusive two-component concept encompassing both idea generation and 
application (e.g., West, 2002), more scholars emphasize the need to distinguish 
between creativity and innovation implementation (e.g., Anderson, de Dreu, & 
Nijstad, 2004; Shalley, Zhou, & Oldham, 2004). In Anderson, Potočnik, and Zhou’s 
(2014, p. 1299) words, “[…] whereas creativity and innovation are related constructs, 
they are by no means identical”. 

In our study about the perceptions of creativity across disciplines and cultures, we 
found that scholars from the fields of business and engineering explicitly expressed 
their preference for the concept of innovation over creativity. While discussing this 
concept, they put special weight on the successful implementation of creative ideas 
and procedures at the organizational level and gave emphasis to tangible manifesta-
tions of innovation, such as innovative processes, end products, services, etc. In con-
trast, scholars from the fields of psychology and education preferred the term 
creativity and emphasized the antecedences, processes, and consequences of creativity 
in thinking, problem solving, teaching and learning (Werner et al., 2011). It is worth 
mentioning that in this study almost no cultural variance was found between the 
Chinese and German scholars of the same discipline regarding their perceptions of 
creativity and innovation. 

4.2.3 Creativity and Innovation: An Integrative Definition

It should be noted that creativity occurs not only in the early stages of innovation. 
Rather, it accompanies almost the whole innovation implementation process, which 
is characterized as being cyclical and recursive (Paulus, 2002) and messy and reitera-
tive (King, 1992; Van de Ven, Angle, & Poole, 1989). Acknowledging creativity and 
innovation as being integral parts of essentially the same process, Anderson and col-
leagues (2014) recently proposed a new, integrative definition of the two concepts as 
follows:

“Creativity and innovation at work are the process, outcomes, and products of 
attempts to develop and introduce new and improved ways of doing things. The 
creativity stage of this process refers to idea generation, and innovation refers to the 
subsequent stage of implementing ideas toward better procedures, practices, or prod-
ucts. Creativity and innovation can occur at the level of the individual, work team, 
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organization, or at more than one of these levels combined but will invariably result 
in identifiable benefits at one or more of these levels of analysis” (p. 1298).

This integrative definition was applied to our EMCI IP, which will be discussed 
in detail in the second half of this chapter. The reasons to adopt such an integral defi-
nition are because (1) this definition combines the essence of creativity and innova-
tion and represents the integral nature of both, and thus has more practical value for 
guiding a training project that emphasizes not only the generation of creative ideas 
but also the implementation of the ideas; (2) the EMCI IP integrates the knowledge 
and expertise of different disciplines (psychology, education, business, and engineer-
ing), which have their preferences of using creativity or innovation (see Werner et al., 
2011). By using both, we acknowledge the equal existence of the two concepts and 
underline the integrative nature of our project.  

4.2.4 Diversity 

In line with mainstream literature, we define diversity as differences between indi-
viduals on any attribute that may lead to any possible dimension of differentiation 
(Jackson, 1992; Van Knippenberg & Schippers, 2007; Williams & O’Reilly, 1998). 
In diversity, research distinction is often drawn between two major diversity typolo-
gies, namely the readily observable demographic diversity such as gender, ethnicity, 
and age and the more job-related diversity such as educational backgrounds or disci-
plines, and functional backgrounds (see for a review, van Knippenberg & Schippers, 
2007). In addition, attention has also been called to differences that do not fall into 
either of the two categories, such as differences in personality, attitudes, and values 
(Harrison, Price, & Bell, 1998; Jehn, Northcraft & Neale, 1999). 

Whether at universities or in organizations, teams are widely used to carry out 
tasks, particularly complex and creative tasks. The underlying reasons for the wide use 
of teams for creative tasks are because of the belief that teams possess a larger pool of 
resources (e.g., knowledge, skills, abilities, experiences, etc.), which are expected  
to benefit creative tasks (Jackson, 1992; Williams & O’Reilly, 1998; West, 2002), 
stimulate creative thinking and prevent groups from moving to premature consensus 
on issues that need careful consideration (van Knippenberg, De Dreu, & Homan, 
2004). Indeed, some studies were able to prove a positive association of diversity with 
higher performance and innovation (Andrews, 1979; Borrill et al., 2000; Bantel & 
Jackson, 1989; Payne, 1990). In Andrews’s (1979) meta-analysis of 1,222 research 
teams, diversity was found accounting for 10% of the variance in scientific recogni-
tion, R&D effectiveness, and number of publications, which are indicators of team 
creativity. However, diversity can also lead to task conflict which may cause strong 
negative emotionality ( Jehn, 1997; Jehn, Northcraft, & Neale, 1999) and relational 
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conflict (De Dreu & Weingart, 2003), which can hinder team creativity. Diversity, 
particularly cross-functional diversity, has often been found positively related to stress 
and negatively related to group cohesiveness (Donnellon, 1996; Jehn, 1997; Keller, 
2001), and the possibility of “groupthink”, a state of lazy, shared consensus where no 
one wants to do things differently ( Janis, 1972). A recent meta-analysis of over 30 
years of team-level studies involving 104 independent samples found only a moderate 
correlation for goal interdependence (average correlated correlation = 0.28), a weak 
correlation for job-relevant diversity (average correlated correlation = 0.16), and an 
insignificant negative correlation for background diversity (average correlated correla-
tion = –0.13) and team innovation (Hülsheger, Anderson, & Salgado, 2009). 
Therefore, the relationship for diversity, creativity, and innovation deserves more in-
depth research. The double-edged effect of diversity on creativity and innovation 
needs to be put into consideration when designing and implementing creative pro-
jects by using teams composed of members of diverse backgrounds. 

4.3 Interdisciplinary Approach to Creativity and Innovation

Following mainstream literature, we define interdisciplinarity as communication 
and collaboration across academic disciplines (Jacobs & Frickel, 2009). By interdis-
ciplinary approach, we mean the application of the methods, knowledge, and 
modes of thinking of different disciplines to common questions or tasks, so that 
each discipline gains more than it would by working alone (Lindauer, 1998). 
Interdisciplinarity is not the simple addition of different disciplines (1 + 1 = 2). 
Instead, it is a dynamic synthesis of different disciplines with a common goal or 
purpose so that the final result would be 1 + 1 > 2. Some scholars advocate a clear 
distinction between three similar terminologies: multi-disciplinarity, interdiscipli-
narity, and transdisciplinarity. Multi-disciplinarity combines knowledge and contri-
butions from two or more disciplines without synthesising or integrating them. 
Interdisciplinarity not only brings knowledge and contributions of different disci-
plines together but also synthesises and integrates them through intensive 
interaction and collaboration. Transdisciplinarity goes one step further to produce 
knowledge or create new disciplines through joint efforts of disciplinary experts and 
social practitioners (Aboelela et al., 2007; Choi & Pak, 2006; Klein, 1990, 2010). 
From multi-disciplinarity, interdisciplinarity to transdisciplinarity, the level of 
interconnectedness or intellectual integration increases (Jacobs & Frickel, 2009) 
and the words that can be used to summarize the relationship between the disci-
plines involved are “juxtaposing”, “integrating”, and “transcending” (Klein, 2010, 
p. 16). Other scholars are more comfortable with a looser distinction (as cited by 
Jacobs & Frickel, 2009). 
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The interdisciplinary approach is widely used in higher education. Yong and 
colleagues (2014) assigned 169 graduate and undergraduate students from 13 differ-
ent disciplines to 35 mixed teams and asked them to work on a semester-long project 
designing a working nanobiotechnology device. They found that task conflict had a 
positive relationship with creativity, whereas relationship conflict had a negative rela-
tionship with creativity. They also found that the degree to which team members 
differ in their perceptions of how much relationship conflict there is in the team 
accounted for the novelty component of the team creativity, whereas task conflict, 
team size, and functional diversity accounted for the usefulness dimension of the 
team creativity. Athaide and Desai (2005) introduced the design and implementation 
of a team-taught interdisciplinary course on Technology and Innovation Management 
(TiM) and stressed the importance of trust building for team teaching and the essen-
tial role of fast feedback for quality control. Demiris (2007) evaluated the “gerontech-
nology” program, which draws the disciplines of nursing, engineering, computer 
science, and health administration together to support aging. They reported positive 
feedback from all students and fellows in terms of the learning experience and stu-
dents’ knowledge, attitudes, skills and beliefs. They pointed out that a longitudinal 
approach is required to evaluate knowledge transfer and application. Bronet et al. 
(2003) reflected on the evolution of a four-year undergraduate dual degree program 
Product Design and Innovation (PDI), drawing the disciplines of architecture, tech-
nology, engineering, humanities and social sciences. They cautioned that in spite of 
the success of the program, accreditation, institutional and conceptual constraints 
restricted the optimal effect of such an interdisciplinary program.

In business, interdisciplinary teams are also frequently used to achieve innova-
tive goals. It is believed that teams composed of people of diverse but overlapping 
knowledge domains and skills are particularly creative (Dunbar, 1995, 1997). 
Borrill and colleagues (2000) studied 100 health care teams and found that the 
greater the number of professional diversity in the team, the higher the levels of 
innovation, and the higher the levels of radicalness, magnitude, and novelty of 
innovation in all domains of the team’s activities. Ancona and Caldwell’s (1992) 
study of 45 new-product teams in five high-tech companies revealed that the 
greater the group’s functional diversity, the more team members communicated 
outside the work group’s boundaries and the higher their levels of innovation. In 
spite of the positive influence of diversity on creativity and innovation, it is 
 cautioned that misunderstanding often occurs in cross-functional teams simply 
because the members have different languages and vocabularies due to their differ-
ent professional socialization experiences (cf. Dougherty, 1992; Eveland, 1987). 
Besides, when diversity begins to threaten the group’s safety and integration and 
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reduces group members‘ clarity about the commitment to group objectives, the 
creativity and innovation will suffer (West, 2002). Therefore, it is the common 
belief among scholars that the effective management of diversity and competing 
perspectives is essential to the implementation of creativity and innovation 
(Mumford & Gustafson, 1988; Tjosvold, 1998; West, 2002). 

4.4 Intercultural Approach to Creativity and Innovation

Culture can be defined as the composite of the traditions, values, beliefs, behaviors, 
customs, and rules, as well as economic, political and technological forces that operate 
on a given group of people at a given time within a given place (Ludwig, 1992). As 
early as in 1953, Stein cautioned that creativity must be defined and measured in 
terms of the culture in which it appears, as a creative product must be recognized and 
accepted within the sociocultural context in which it was created. This assertion was 
echoed by Csikszentmihalyi (1988) who proposed that creativity is a process resulting 
from an interaction between the culture, the social system, and the individual. The 
effect of culture on creativity is pervasive, ranging from what is expressed, by whom 
it is expressed, how it is expressed, to what function this expression serves and what 
its consequences are for an individual and society (Ludwig, 1992).

Studies show that people of different cultures have similar but not identical 
conceptualization of creativity. People of different nationalities seem to agree that 
a creative product needs to be accepted as both original/novel and useful/appro-
priate (for reviews, see Lubart, 2010; Mayer, 1999). It is cautioned that novelty 
or originality is context dependent and the exact meaning can differ from culture 
to culture (Lubart, 2010; Rudowicz, 2003). For example, in the Eastern cul-
ture being creative may not necessarily mean contradicting conformity (Khaleefa, 
Erdos, & Ashria, 1996) and the Easterners usually use intuitive reasoning to 
 rearrange the patterns that already exist inside the culture, whereas the Westerners 
tend to use logical reasoning to search outwards for better way of problem solving 
(Wonder and Blake, 1992). These differences can lend an explanation to the usual 
form of incremental instead of disruptive innovation in Eastern societies. It is also 
found that sense of humor, aesthetic and art appreciation, which are consistently 
reported in North American implicit theories, are absent in the Chinese  concepts 
of creativity (Chan & Chan, 1999; Rudowicz & Hui, 1997; Rudowicz & 
Yue, 2000). 

It has been observed that different cultures encourage, foster or recognize creativity 
in different areas differently. For example, in the USA, creativity in science and problem 
solving has been encouraged to a greater extent than creativity in politics and socio-
economic theory (Lubart, 1990). In Latin America, the development of creativity in 
business and advertising is emphasized (Kastika, 2001; Welchsler & Martinez, 2001). 
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In Islamic societies, artistic creativity and verbal creativity are particularly fostered 
(Khaleefa, Erdos, & Ashria, 1996) and more opportunities are created to cultivate an 
individual’s ability to memorize the Koran, poems, and songs than for the develop-
ment of figural creativity (Rudowicz, 2003). Culture seems to also have an influence 
on people’s recognition of creative celebrities. Yue and colleagues (2011) asked the 
Chinese and German undergraduates to nominate three most creative persons of their 
country and abroad and found that the Chinese sample mostly nominated politicians, 
scientists or inventors but rarely nominated artists and musicians. The German sam-
ple, in contrast, mostly nominated philosophers, artists, and writers but rarely nomi-
nated politicians. 

Taken together, creativity and innovation do not exist in a vacuum. Culture is the 
place where creativity and innovation are perceived, expressed and evaluated. 
Therefore, the science of creativity and innovation should put into consideration the 
richness of this phenomenon and go beyond any one cultural model of creativity. 
Fortunately, recent years witnessed the appearance of publications presenting and 
synthesizing theories and studies of creativity and innovation from different nations 
such as The International Handbook on Innovation (Shavinina, 2003) and the The 
International Handbook of Creativity (Kaufman & Sternberg, 2006). This and other 
contributions will help us acquire deeper understanding of creativity and innovation 
by putting them into specific cultural contexts. 

4.5 Example of the EMCI ERASMUS Intensive Program

4.5.1 Background 

EMCI is the abbreviation of “Effective Management of Creativity and Innovation: 
Theories and Best Practices from the Fields of Psychology, Education, Business, 
and Engineering”. It is one of the 43 ERASMUS1 intensive programs of Germany 
that run under the supervision of the German Academic Exchange Service 
(DAAD) in 2012/2013 and 2013/2014. It is a 2-week intensive summer school 
project that took place from 14th to 27th July in 2013 and from 10th to 23rd 
August in 2014. In both years, this summer school took place at the Treuchtlingen 
campus of the University of Applied Management, coordinating university of the 
programme. 

1 ERASMUS is an initiative of the European Commission to foster the mobility of European students 
and teaching staff. It is named after the Dutch philosopher and Renaissance humanist Desiderius 
Erasmus of Rotterdam (1465–1536), who is well-known for his opposition of dogmatism and his rich 
living and working experience in many different places of Europe to expand his knowledge, experience, 
and insights. 
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4.5.2 Goals & Objectives 

Within the framework of the ERASMUS IP, The EMCI summer school seeks to 
provide students — at either Bachelor or Master level — with a range of courses that 
cover the topic of the effective management of creativity and innovation. It was devel-
oped to achieve the following goals: (1) To develop scientific understanding of crea-
tivity and innovation among students by drawing theories and best practices of 
creativity and innovation across various domains; (2) To foster participants’ manage-
rial and leadership skills for the better management of creativity and innovation in 
their future careers; (3) To promote cultural sensitivity to the management of creativ-
ity and innovation through various mixed-group learning, discussion, and socio-
cultural activities. In addition, the summer school also provided the students with the 
opportunities to explore and unleash their own creativity.

4.5.3 Course Design

As already discussed in the previous part, multi-disciplinarity simply involves differ-
ent disciplines but not necessarily integrates them. Interdisciplinarity purposefully 
contrasts, synthesizes and integrates different disciplinary knowledge. This integra-
tion of knowledge is stressed as the defining characteristic of interdisciplinarity 
(Klein, 1990; Spelt et al., 2009). Our EMCI IP provided a common framework for 
instructors of different disciplines (Psychology, Education, Business, and Engineering) 
to follow in developing the curriculum and teaching. Instructors of the different 
disciplines shared the common goal to integrate their knowledge and experience of 
different disciplines to help the students develop a holistic scientific understanding 
of creativity and innovation. The shared conceptual framework is one defining char-
acteristic of a transdisciplinary approach (Rosenfield, 1992; Choi & Pak, 2006). 
However, due to relatively short time period (2 weeks), the level of integration of the 
different disciplines was only moderate. Therefore, we identify our approach as 
interdisciplinary. 

The common framework we provided is called “4P’s–2C’s”. 4P’s stand for the 
four basic perspectives of creativity of the 4P’s Creativity Model (Rhodes, 1961), 
 including creative person, process, product, and press (environment). 2C’s stand for 
characteristics and challenges. The 4P’s Model of Creativity is one of the classic 
models of creativity, which depicts the systems essence of creativity in a logical and 
self-explaining way. A curriculum development diagram based on such an easy 
understanding model provides a good basis of creating a sort of common language 
across the different disciplines, thus enabling the communication and exchange of 
ideas across the disciplines, which helps to overcome the fragmentation of theories 
and practice that the field of creativity is facing (Hennessey & Amabile, 2010). 
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Following this diagram, lectures introduced the characteristics of the creative person, 
process, product, and press of their domain and meanwhile identified some major 
challenges in the practice of the management of creativity/innovation. The chal-
lenges identified then served as the starting point for the subsequent workshops 
about the effective management of creativity and innovation in the designated 
domains.

While getting the curriculum development diagram, the instructors were told 
that the diagram was only suggestive but not conclusive. As experts of their field, the 
instructors were free to add more content if they liked, but they should make sure that 
they would cover at least the content suggested in the table. In addition, it was 
stressed that while delivering the lectures, instructors should not only introduce and 
explain the theories, but also embed interactive learning activities and authentic 
application cases around their topics.  

4.5.4. Pedagogical components

To optimize the learning effects, a constructivist approach, which is composed of five 
pedagogical components, was used. The five components were theoretical input 
(seminars), hands-on activities (workshops), field trips, student outputs/performances 
(student projects), and goal-directed social–cultural activities. The theoretical input 
was given mainly during the classroom sessions, where the participants learned 
the theories and practices of creativity and innovation in different domains. The 
theoretical part was then enriched with workshops to deepen the understanding and 
to enable knowledge transfer. For each summer school, we organized one to two field 
trips to innovative companies, through which the participants were able to apply the 
knowledge and skills learned in the classroom to explore, analyze, and evaluate crea-
tive products or solutions in real-world business settings. In addition, an online 
course was developed to which students and professors had access before, during, and 
after the summer school (for a certain period). The application of ICT in teaching 
enriched and extended the learning/teaching experiences of the students and teachers. 
Problem-based learning was a key component of the summer school, based on which 
the whole curriculum was developed. Through each of these learning activities, we 
saw concrete outputs from the students such as creative teaching/training schema, 
creative solutions to existing problems, creative business plans, etc.

4.5.5. Learning process and outcomes

The learning process and outcomes are illustrated in Fig. 4.1. In this summer school, 
learning happened not only onsite in the classrooms but also online on the Moodle 
learning platform as well as through field trips. The Moodle learning platform was 
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set up before the start of the summer school. Instructors got detailed instructions on 
how to prepare their online courses. The University of Applied Management, 
Germany, the coordinating university of the summer school, helped to set up the 
online courses for the program. The expected outcomes from the students (Output A) 
for this summer school were EMCI Proposals for three applied settings: education, 
business, and engineering. Students worked in groups to work on the proposals for 
two full days and presented the proposals on the last day of the summer school. The 
expected outcomes from the instructors (Output B) were all teaching materials, the 
results of the activities of the Creativity Corner and Creativity Salon (see the follow-
ing part), as well as the results of any other forms of collaboration such as  
coteaching, research, discussions about future collaborations, etc. In 2013, a total of 
nine instructors taught 36 students, with a teacher–student ratio of 1:4.0. In 2014, 
the number of instructors stayed as nine and the number of participants increased 
to 39, with a teacher–student ratio of 1:4.3. The relatively low teacher– 
student ratio contributed to the intensive communication between instructors and 
students. The communication was further promoted through coteaching sessions. 
In the summer school, three workshops and two podium discussions were delivered 
in the form of coteaching. At least two instructors of different institutions of the 
same field were involved in the coteaching sessions, where they designed the content 
and organized the activities together. This collaborative teaching promoted the com-
munication between the instructors and broadened their views. The active 
participation of the instructors and the constant instructor-to-instructor and 
instructor-to-student communication also effectively fostered teaching and learning. 

Figure 4.1.  EMCI learning process and outcomes.
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Whenever they found time, the instructors attended each other’s seminars and 
joined in discussions. 

The presence of experts of different fields in teaching stimulated many lively and 
interesting discussions. In terms of learning, students were engaged in different types 
of group projects within disciplines, across disciplines or across nations. These col-
laborative learning experiences promoted understanding, intensified knowledge and 
developed cultural awareness among students.  

4.5.6. Creative extracurricular activities

Supplementary to formal learning sessions, the EMCI summer school provided the 
participants with rich extracurricular activities. These activities were designed in the 
form of experiential learning with the aim to provide the students with rich opportu-
nities to gain genuine knowledge through personal experience. According to the 
experiential learning theory, knowledge is continuously gained through both personal 
and environmental experiences (Kolb, 2014). These activities were carried out in dif-
ferent forms such as Creativity Corner, Creativity Salon, Discovering Creativity Tour, 
Cultural Evenings, etc.

The Creativity Corner is more hands-on and kinesthetically oriented. Here the 
students met together to explore and unleash their own creativity in a variety of expe-
riential learning forms such as creative dancing, improvising songs, making MaKey 
MaKey music (makeymakey.com/gallery/), solving puzzles, etc. The Creativity Salon, 
in contrast, is more theoretically and academically oriented. Here the students met 
the field experts and discussed hot topics about creativity and innovation such as the 
assessment of creativity and innovation, diversity and group creativity, culture and 
creativity, innovation management, etc. These enrichment activities extended their 
knowledge about and deepened their understanding of creativity and innovation, 
which is beneficial to their future management practice.

The Discovering Creativity Tour activity was designed to explicitly encourage 
the participants to develop their awareness and sensitivity to creativity and innova-
tion around them. This activity took place at the first weekend of the summer school 
after the students had learned some basic theories about creativity and innovation. 
They went out of the campus to the cities close to the venue of the summer school 
and spent the whole day there with the task of discovering creativity in the city. The 
students were required to decide one destination and focus of the tour on their own. 
They were encouraged to open their minds and all their senses to discover and catch 
creativity, and they were required to present the results of their tour in a creative way. 
The results of this activity were rich and creative. Through different lenses such as 
the lenses of nature, color, architecture, technology, people, etc., the students discov-
ered creativity at different corners of the city — on the streets, in parks, at historical 
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sites, in art galleries, at museums, in leisure activities, etc. They took a lot of photos, 
made videos, interviewed people, edited the raw materials that they had collected 
and made them into videos or self-written and played dramas. This activity not only 
improved their awareness and sensitivity to creativity but also strongly motivated 
them to continue their creativity journey at the summer school in groups. 

In the second EMCI summer school in 2014, we added one social–cultural event 
to the program. We organized five cultural evenings: The German Evening, the 
Latvian Evening, the Polish Evening, the Spanish Evening, and the International 
Evening. The students took turns on duty to host one evening presenting their culture 
to the rest of the group. They went grocery shopping on a budget, cooked, and organ-
ized performances and games to show their culture. Due to the busy schedule of the 
summer school, they had only very limited time to prepare everything during the 
lunch break and after the classes. In order to make the cultural evening a success, they 
had to learn how to effectively manage the time, finance, and limited resources of the 
campus. They had to rely on the whole team and collaborate. They had to apply crea-
tivity as well to make their evenings different from the others. The cultural evenings 
provided the participants with great opportunities to learn about and experience new 
cultures, develop the integrity of different cultures and promote the solidarity of the 
whole group. There was also lots of creativity and innovation in each of the cultural 
evening either in cooking, designing the tables, serving the food, singing, dancing, or 
showing typical games of the country. 

4.5.7 Project Management and Quality Assurance

Project management before and after the IP

For organizational and quality assurance purposes, we set up an Academic Steering 
Committee (ASC) and an Executive Committee (EC) to take care of the relevant 
academic and administrative issues of the IP. The IP was monitored through the 
ASC and the EC composed of representatives of the five participating universities. 
The ASC took responsibilities for the academic affairs of the IP such as curriculum 
design, the selection of teaching staff and students, the design and implementation 
of student assessment and project evaluation, etc. The EC took care of the logistics 
services of the IP, including arrangement of travel, transportation, accommodation, 
catering, and organization of social–cultural events. Both committees were com-
posed of colleagues from all five participating universities. Effective communication 
measures and advanced project management tools were used to assure the quality 
of communication and project management. Members of the two committees stayed 
in contact on a regular basis to ensure that the project objectives, deadlines and 
budgets were met. 
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Project management during the IP

During the IP, we adopted a method which we called the “Total Involvement 
Management” to get every student involved in the organization and management 
of the learning event. The rationale behind this design is that people are more moti-
vated and creative if they are given more trust, autonomy and freedom in organizing 
themselves and accomplishing the tasks (Deci, Connell, & Ryan, 1989; Jungert  
et al., 2013; Scott & Bruce, 1994). There were six committees in the summer school 
taking charge of the six areas: learning, research, event, media, logistics, and the 
overall quality. Depending on his/her strengths or preferences, one student can be 
a manager of one of these areas. We created a detailed job description for the six 
types of managers, Fig. 4.2 presents the organization chart of the 2014 EMCI IP.

At the beginning of the summer school, we carried out a variety of physical and 
cognitive activities to set up small teams, which carefully balanced the gender, nation-
ality, and discipline of the students with the aim to guarantee the diversity of the 

Figure 4.2.  2014 EMCI organization chart.
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groups. As discussed in the previous part, diversity has the potential to improve the 
team performance and innovation, but if not managed properly, it can be detrimental 
to creativity and innovation. To effectively manage the challenges that diversity might 
bring about, students of the summer school were encouraged to respect and take per-
spectives of others (Hoever et al., 2012) to create and maintain a creativity-conducive 
“affective tone” (George, 1996), and to develop intragroup safety (West, 2002). 

During the 2-week summer school, each team stayed together to learn, accomplish 
tasks, and carry out projects together. They were taught about the difference between 
a loose group and a functioning team: “Team members share goals and are mutually 
held accountable for meeting them, they are interdependent in their accomplishment, 
and they affect the results through their interactions with one another. Because the 
team is held collectively accountable, the work of integrating with one another is 
included among the responsibilities of each member” (Mohrman, Cohen, & 
Mohrman, 1995, pp. 39, 40). Within the team, each member took his/her role to 
contribute to the team work. Across the teams, the different managers met their “col-
leagues” of the same committee on a regular basis and worked on tasks specific to the 
respective committee. For example, the Learning Managers took the responsibility of 
motivating the team members to write daily thinklogs and create Wikis on the Moodle 
platform for the team. However, not every learning manager had experience with the 
Moodle. So they met together to teach each other how to do this and then brought 
their “expertise” back to the team. On the first two days of the summer school, the 
summer school manager met with each committee of managers, explained the job 
descriptions to them and set some goals for them. Afterwards, each committee organ-
ized regular meetings on their own under the supervision of two team leaders (e.g., 
Senior Media Managers). In this way, we provided all participants with the platform 
to share the management responsibilities of the IP and make good use of their strengths 
to contribute to the quality of the event. There is evidence from social and organiza-
tional psychology of the positive effect of the participation in decision making on 
integration and commitment of individual team members (Locke, 1991; Locke & 
Latham, 1990; Heller et al., 1998). High levels of integration and commitment are 
components of high intrinsic motivation, which has been proved to be fundamental to 
creativity, innovation, and invention (Amabile, 1983; Amabile & Conti, 1999; Tang, 
2010). Through this total involvement management and cooperation within and 
across cultures, disciplines, and teams, we enabled the students to gain experience of 
working in an interdisciplinary and intercultural environment to strive for innovative 
goals. This innovative way of organization proved to be very successful. Our evaluation 
study revealed that most of the participants thought that the summer school had pro-
moted their managerial and leadership skills and both their creative self-efficacy and 
leadership self-efficacy were significantly improved through the IP.2 

2 Details of the evaluation study will be discussed in Chapter 14. 
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Frequent and multi-level communication

Communication is an important aspect of human life and plays a crucial role in the 
successful completion of a project. In interdisciplinary projects, communication about 
goals and objectives is essential (Reybold & Halx, 2012). Already before the summer 
school, the goals and objectives of the program were clearly stated on the website of 
the project. While selecting the students, we also examined if the applicants’ motiva-
tion and expectations matched the goals and objectives of the project. The goals and 
objectives of the summer school were also clearly communicated to each of the 
instructors. They were explicitly required to design their learning materials and activi-
ties around the goals and objectives. A key success factor in project management is 
effective and ongoing communication within and across groups (Al Freidi, 2014). 
During the summer school, the project manager met the university representatives 
(one girl and one boy of each participating university) on a daily basis to discuss about 
problems and look for solutions together. The project manager also met with the dif-
ferent committees (refer to Fig. 4.2)  on a regular basis to check the progress of the 
ongoing projects. In addition, this summer school created an open and flat commu-
nication system which enabled every participant to easily reach the management team 
to make complaints, express wishes or make suggestions. Through this frequent, open, 
and multi-level communication, problems were solved in time, conflicts were man-
aged constructively and many creative ideas were generated and implemented. 

4.6 Conclusion

Diversity alone does not guarantee creativity and innovation. What is decisive for an 
interdisciplinary and intercultural project is not how many disciplines and cultures it 
involves, but how the diversity is managed. West (2002) proposed an inverted-U 
relationship between knowledge diversity and integrating group processes. He main-
tained that when diversity is very low, the groups are more pressed to conform rather 
than integrate. However, when diversity is too high, it would become difficult to 
achieve adequate shared mental representation, which is essential for integration, 
communication, and coordination of efforts for innovation. The double-edged effect 
of diversity on creativity and innovation should be managed effectively in designing 
and implementing creative projects adopting interdisciplinary and intercultural 
approaches. 

This chapter reviews the literature about the interdisciplinary and intercultural 
approaches to creativity and innovation and introduces our experience of designing 
and delivering a 2-week intensive program about the management of creativity and 
innovation. The particularly valuable experiences that we have gained include:  
(1) Setting clear goals and objectives to the program and designing the whole program 
around the goals and objectives; (2) Establishing an open and effective communication 
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system to clearly communicate the goals and objectives to different stakeholders of the 
project and use this system to facilitate the implementation of the program;  
(3) Giving the participants enough autonomy and getting them involved in the man-
agement of the program; (4) Encouraging and enabling bottom-up creativity from the 
participants. 

In spite of the importance of creativity and innovation, special training programs 
focusing on the management of creativity and innovation are very rare in Europe. The 
experiences that we have gained through the IP are relevant and beneficial for any 
educational initiative targeting this topic and can contribute to the establishment of 
“a smart, sustainable, and inclusive economy” in the EU.
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Chapter 5

The Use of ICT and the 4P’s  
of Creativity and Innovation  

in Education 
Manuel Pavón and Francisco Pavón

5.1 Introduction

Creativity and innovation are increasingly important in the world in which we live 
and for the development of the 21st century, contributing greatly to both economic 
prosperity and individual and social welfare. Education is seen as an essential field in 
the development of creative and innovative skills.

This chapter provides an overview of the main points of creativity and innova-
tion applied to the field of education. Emphasis will be on the need to encourage 
creative and innovative potential of students for several reasons: (1) for the appear-
ance of new media and information and communications technology (ICT) that 
students engage with on a daily basis; (2) for the ongoing need for creative and 
innovative integration of ICT into education, helping to conduct formal and infor-
mal learning; (3) familiarization with this digital world of numerous media leads 
students to learn and build knowledge in different ways, therefore, teachers need to 
develop creative approaches, methods and practical solutions to capture the attention 
of students (Ferrari, Cachia, & Punie, 2009a).

The role of school has changed in such a way that teaching today no longer con-
sists of teaching solely disciplinary content, but of defining different situations in 
which students can develop their human qualities. It is important that education 
responds to meet the conditions of creativity and innovation. This means empower-
ing students to be critical and creative, supporting their growth and development in 
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forming, modifying and reformulating their knowledge, attitudes, feelings, beliefs, 
and abilities (Area & Ribeiro, 2012).

5.2 The 4P’s of Creativity and Innovation in Education

In order to examine creativity in education, it is helpful to employ the 4P’s model 
consisting of person, process, product and press (Rhodes, 1961). 

Person: studying, teaching, and learning with creative people require identifica-
tion of their characteristics along with their unique individual learning styles. 
Evaluation involves the analysis of these different styles on the basis of innovative and 
adaptive creativity.

Process: the most intuitive and natural form of the creative process is believed to 
be creative problem solving (CPS). A common feature among most creative process 
models is the separation of idea generation. In general, people believe that creativity 
occurs at a “special moment” when the perfect idea is presented; however, creativity 
is the result of a slow and deliberate process (Ericsson, Krampe, & Tesch-Romer, 
1993). The creative process as a type of learning can be improved through collabora-
tive learning that encourages or promotes the use of ICT.

Product: if creative products are regarded as the end of the creative process, then 
what defines a product creative in education? According to the literature, a creative 
product has to be both novel and useful (Kohlberg & Mayer, 1972; Mumford & 
Gustafson, 1988; Sternberg, 1997; Amabile, 2013).

Press: continuing with the research paradigm focusing on the causes or condi-
tions that encourage and/or inhibit creativity in the micro and macroenvironments, 
can also be referred to as “Press”.

5.3 Societal Characteristics 

Developments in ICT have brought about changes in the way people live, work, 
 communicate and acquire knowledge (Redeker et al., 2011; Ala-Mutka, Punie, & 
Redeker, 2008). Knowledge in modern culture, with ambivalence between what is 
superficial and what is deeper, is changing to “liquid knowledge”, which is perma-
nently transformed. Changes predominate, and relativism and uncertainty become 
prominent concepts (Area & Ribeiro, 2012). Efforts to acknowledge these changes 
are evident in the use of generic labels, such as “Information Society” and “Knowledge 
Society”. Yet modern society is immersed in ICT in such a way that everything 
changes so quickly; even the conception of knowledge is something dynamic (Pavón 
et al., 2015).

In light of these societal developments, many questions have been raised by 
Fuente, Martínez, and Del Prado (2014): Are we mainly consumers or citizens? Given 
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the constant flow of media messages, do we practice our communicative rights and 
participate in the construction of free and public opinions? Or are we typical consum-
ers who act within a traditional market of audiovisual products?

5.4 Educational Perspective

Efforts to formulate effective policies for developing the information society in the 
areas of health, business, learning and social inclusion are in an ongoing process of 
review. This process links the forecasting of ICT developments with socioeconomic 
impact analysis of selected application areas in order to identify relevant policy 
options for ICT. The aim is to support the implementation of appropriate informa-
tion society policies contributing to a socially inclusive and sustainable society 
(Redeker et al., 2011). 

Modern notions of knowledge deal with groups of objective and impersonal 
ideas, which are used to achieve goals. Accordingly, in a “society of knowledge”, 
knowledge is understood as merchandize or objects that can be owned. 

However, the knowledge we need to experiment with is that which joins us and 
from which we are made of. This knowledge does not come from a simple appropria-
tion of external contents built from the separation of the subject and life experience, 
but rather from a knowledge which has been worked, which has taken a shape, which 
has been joined to life and also to somebody who lives (Contreras, 2010).

Contreras (2010) explores citizenship education as an experience or a process that 
affects, involves subjectivity and transforms. Yet, a close relationship between educa-
tion and subjectivity cannot be assumed, nor do opportunities of education guarantee 
experience. According to Pávon et al. (2015, p. 23), the formative nature of experi-
ence is derived from the experience itself, which “leads the subject to other forms of 
knowledge and other relations with this knowledge… [the experience provides an] 
opportunity of thinking about other ways of relating with oneself as a source of 
information”.

5.5 How are Creative and Innovative People Educated?

Teachers are creative and innovative when they live their passion being a teacher, 
when they invent different ways to get closer to the students, when teaching is a 
continuous surprise and when they leave their mark on the learners. Students are 
creative when they perceive their activity as an exciting learning opportunity and 
experience.

Within our modern knowledge society, an important emphasis of education 
needs to focus on developing the competency to use new digital technologies as 
tools and resources for improved access to information and relevant (and current) 
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knowledge. People who possess the motivation and skills to use these resources 
are more competitive, adaptable and employable on the job market (Pavón et al., 
2015, p. 23).

The authors view educational initiatives that make intelligent and effective use of 
ICT as appropriate, realistic and feasible ways to empower people to meet the social 
and political challenges of our increasingly complex knowledge society. This includes 
a wide variety of skills and competencies, from self-management and planning of 
daily activities to active social participation and positive interaction with cultural, 
ethnic and linguistic diversities.

5.5.1 Creative Students in Education

The formation of competent and creative citizens must take place within the educa-
tional system, meaning adoption and implementation of a foundational curriculum 
committed to the development of eight basic skills: linguistic communication com-
petence, mathematical competence, knowledge and competence interaction with the 
physical world, information processing and digital competence, competence in learn-
ing to learn, social and civic competence, autonomy and initiative, and cultural and 
artistic competence. 

Key competences (Competencias Básicas) in the Spanish education system are 
based on the concept established by the EU at the end of the 1990s, and are also 
referred to in the Delors Report (Delors, Amagi, & Carneiro, 1996). 

Educational institutions need to help students become creative and innovative, 
supporting the development of new skills that are adaptable to the digital era. 
Villanueva and Casas (2010) understand digital skills as a byproduct of technologi-
cal, cultural and economic changes and imply using information in all its forms. 
These digital skills are specified in a number of additional competencies or skills 
that students must achieve: digital skills, information skills, generators of new 
 content, adaptable for harnessing knowledge and technology contexts, capable 
of working in multicontexts with multidisciplinary tools, able to perform multi-
tasking, creative and collaborative, ability to unlearn what does not work and take 
advantage of the new.

An important first step in any educational initiative for the development of digi-
tal competences in a regional, national or international initiative (see EU initiatives 
and action plans), appropriate indicators for digital competence and media literacy 
must first be developed. Some of these may be latent skills that have always been 
present even in analog media, such as print media and television. Often, requisite 
skills involve not only the skill of searching and finding information, but also the skill 
to apply and use the new information. A good example of this is the Internet: to be 
competent in the use of the Internet means not only accessing information, but also 
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communicating, disseminating and publishing content (Aguaded-Gómez, Tirado-
Morueta, & Hernando-Gómez, 2015). Indicators such as these will help to measure 
and evaluate the achieved abilities in a comparative way, promoting the development 
of new plans to warrant social cohesion and electronic inclusion all over Europe.

In many EU countries, similar initiatives are being carried out with goals for the 
assessement of skills in information and communication technologies including, 
among others, promoting digital literacy of citizens, efficient use of ICT, as well as 
efforts to positively influence the quality of education in digital skills. Some common 
characteristics include:

(a) Evaluation of digital skills, excluding the skills of specific computer products 
(devices, software, etc.).

(b) Incorporation of knowledge of essential concepts relative to information society, 
digital culture and good practices (focused on efficiency, ergonomics, context and 
respect for work and other human rights).

(c) Consideration of non-technical aspects of ICT, from the point of view of com-
munication, information and society into networks.

(d) Comprehension of digital competences as generic abilities from which people can 
learn constantly encouraging adaptation to a changing context in a dynamic way.

With regard to this demanding context of an adequate level of media competence 
in citizens, a valid question is whether a school is ready for this challenge and if educa-
tors can meet this emerging demand. A positive answer to this question demands 
appropriate training of educators.

A few studies carried out in Spain (Contreras, 2010; García-Ruiz & Castro, 
2012) show the opinion of the preschool or primary level teachers (n = 260), con-
cerning the level of professional self-perceived skills and concerning permanent train-
ing. The results indicate that educators do not consider themselves to be competent 
at the professional level because they need to improve in some aspects in which per-
manent education acquires a fundamental role. In general, teachers are satisfied with 
the instruction that they receive. However, the results indicate that it is sometimes 
difficult to apply in class the knowledge learnt in formative actions.

In addition, the studies show the type of training and professional development 
received by teachers; more than 50% have received training related to digital compe-
tence or ICT and the use of web 2.0 tools. 

It is evident that the eruption of web 2.0 in school contexts has generated new 
debates on education (Hamburg & Hull, 2008), especially concerning the role of 
the teacher who is supposed to be a digital immigrant condemned to be understood, 
not without difficulty, by his native pupils. Yet given the diminishing importance 
of physical location and distance, it is appropriate to focus on educational 
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paradigms, since most reflections on the “new” educational possibilities of the 
different modalities of e-learning, more or less based on social webs, would not be 
understood without a deep change in the educational paradigms, which is already 
being implemented from some time ago to the present.

5.5.2 Becoming Creative and Innovative Teachers

Teachers need to acquire skills to select and design materials for their teaching pro-
cess. The training in design, selection and use of media generates positive attitudes 
towards use of media and individuals with certain resources are more easily inclined 
to make use of them in their future professional performance and hence the need to 
introduce “training in technology” for teachers. Teachers have to prepare themselves 
for the incorporation of electronic and digital methods of teaching that will guide 
them to a comprehensive rethinking of the speech and teaching methods. Some key 
questions to consider are the following: 

Is it possible to find new strategies and models from a technology leading us, as 
educators, to question ourselves and the environment around us?

How to work towards making teachers and students creative and innovative? 
What should students learn and how to learn it? What happens when the contents 
that the teacher wants to teach do not match with what the student wants to learn? 

5.5.3 Why Is It Said That School Kills Creativity?

Compared to the dynamism of a company, a school has always responded very con-
servatively to adapt quickly to new situations. In general, an educational innovation 
can take years and sometimes even decades to implement. In an environment inauspi-
cious to inquiry and experimentation, it is not surprising that teaching behavior often 
responds to stereotypes or routines held with few modifications along a career. 
Teaching faculties and departments have rarely been characterized as having a creative 
and innovative climate, given the need to adhere to and follow government directions 
and regulations (regional or national).

Any change or innovation in the teaching process must be supported and pro-
moted by teachers, but it is difficult if they are reluctant to innovate or use ICT in 
classes. The development of positive attitudes toward the use of media can only be 
achieved with proper initial training or through continuing education. The reason is 
clear: the social, cultural and employment situations in our context are constantly 
changing and the teachers who educate the new generations need to be updated. 
Therefore, the digital competence of teachers is not simply a temporary trend, it is an 
important need. 
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5.5.4 Curriculum Perspectives

The analysis of teacher training from curriculum theories facilitates the organization 
of information generated on this subject and also helps to explain, understand or 
comprehend much of the didactic activities with media (Lee & So, 2014). In general, 
there are three main curricular approaches to training teachers in the area of media 
and digital competencies: training focused on media as technical knowledge, training 
focused on the integration of theory and practice of media, and finally training 
focused on media and critical theory.

Among the models of teacher training, the most widespread curriculum content 
maintains an academic perspective, insisting on acquiring theoretical knowledge on 
how to use media in practice, focusing almost exclusively on technical knowledge 
(Fernández-Sierra, 1998). Training in media can be characterized with a focus on 
aspects of communication, such as transmitting and producing information (includ-
ing tools for reading and writing, encoding and decoding messages with imaging 
technologies and information). From this perspective, forming processes such as pro-
cedures for improvement, focus on the ability to do things, occupying the background 
issues, theoretical foundations of education and the role of education in culture and 
society remain highly theoretical, without impact on everyday situations in schools. 

The theory–practice curriculum approach (Gimeno, 1991) assumes that the 
teacher or group of teachers take a leading role in its design and development while 
preparing tasks that lead students to a consistent and meaningful work. The curricu-
lum representation of what is considered valuable for a culture must be part of the 
content. The goal of this curriculum approach is to help new generations of students 
learn to make sense of learning and construct their own knowledge, using media in 
various ways to exploit the advantages, providing their attributes or unique capabili-
ties and adopting a comprehensive way of representation of ideas or problems trying 
to seek solutions. Teachers, as curriculum designers, incorporate the media according 
to their own point of view in order to develop their teaching or solve practical prob-
lems and to create teaching situations that facilitate student learning. Another aspect 
of this kind of teacher training is the encouragement of thoughtful analysis of teacher 
educational practice. Resources can be used to analyze and reflect on what happens 
in the classroom and identify what teachers think of media from practicality point 
of view.

Teacher training in media, from this perspective, exceeds the instrumentalist 
conception and, besides basic technical function, provides the tools to create and 
express, so that teachers are able to solve problems, record, analyze and improve their 
practice through reflection on it.

The media and critical theory approach (Álvarez-Méndez, 2001) to curriculum 
development for teachers is not restricted to the classroom, but is considered as a 
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social activity in which the teacher assumes the role of utmost importance in terms of 
guiding, critically analyzing and transforming, and investigating actions in the class-
room and the consequences of such actions. In this way, teacher training is focused 
on the professional development of a work of social commitment, including the abil-
ity to amend the conscience of citizens in terms of critically analyzing the social order 
of the community in which they live.

Media are seen as elements of analysis and reflection for criticism and social 
transformation and as tools within the process of culture reconstruction. In this 
approach, media are analyzed from the social macrocontext, impacting the resources 
used in the classroom or learning environment. The technology imperative, the 
 non-neutrality of the media, the languages  of the media, social injustice, power rela-
tions, among others, become issues that cannot be left outside educational contexts, 
since they are present at all times including the actions that are developed in the 
classroom. The social issues are part of the culture of the subjects participating in the 
teaching–learning situations who use them to construct and reconstruct their knowl-
edge in order to become agents of change within their own culture.

5.6 The Creative Process in Education

According to current research (Chibás, 2012; Chibás, Borroto, & Almeida, 2014), 
creative educational management within networks is a form of administrating organi-
zations with pedagogical functions and of implementing educational projects that 
emphasize a creative view of the organization, guided by a transdisciplinary approach. 
Its main goal is to promote creativity in all participants of the educational process 
(students, staff, parents, community, etc.) and to facilitate, through clear operational 
indicators, the presence and implementation of flexible education management pro-
cesses. As such, creative educational management offers an innovative means of 
implementing flexible strategies that are adapted to the situation of the organization, 
or educational project, and applying the management of projects, and the other 
administrative instruments noted above, to the design and evaluation of courses and 
student performance indicators.

The educommunicative approach promotes the implementation of creative edu-
cational management, starting with students’ critical appropriation of a course’s com-
munication methods and the collective construction of knowledge. A critical vision 
based on both teacher–student and student–student interactions allows for control-
ling the direction of a course to be truly shared between students and the teacher. 

Moeller (2009, p. 66) emphasized the urgency of teaching citizens to be autono-
mous from a critical perspective, inviting people to “valuate what they read, hear and 
see, and also to teach them to take notice of what is left unseen and unsaid”. This is 
vital for enabling citizens to exercise “their own rights as citizens and have access 
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to economic, political and social opportunities available”. In response to these 
challenges, international public institutions have been proposing for many years 
already that states and social institutions adopt measures to encourage media educa-
tion in their regulated educational systems as part of an informal and continuous 
education of citizens.

Helping students to think creatively is one of the key goals in higher education. 
Yet, current criticism of universities around the world suggests that students are not 
prepared for a world where they are expected to solve messy and unstructured prob-
lems that do not have easy answers. Design thinking is a methodology that has been 
implemented in a design innovation program at Stanford University (Steinbeck, 
2011) focusing on the design process, rather than the final product, and integrates 
expertise from design, social sciences, business and engineering. It brings together 
strong multidisciplinary teams in order to achieve the following:

· Acquire basic knowledge about the users and the general situation/problem 
(Understand).

· Gain empathy with the users by closely watching them (Observe).
· Create a typical user/person for whom a solution/product is being designed 

(Define Point of View).
· Generate as many ideas as possible (Ideate).
· Build real prototypes of some of the most promising ideas (Prototype).
· Learn from users’ reactions to the various prototypes (Test).

Throughout this iterative process, teams may take new insights gained from con-
tinuous observations and prototyping and, in some cases, may reframe the problem 
entirely new (Steinbeck, 2011, p. 2).

A good example of realizing the creative process with innovative teaching meth-
odology is the creation of blogs. Currently blogs are highly regarded because they 
facilitate personal expression and sharing of experiences without requiring high levels 
of computer knowledge. The ability to make postings related to a subject and having 
the power to share them quickly through social media content using blogging has 
expanded in recent years in all areas of society, especially in the area of education. 
One reason for this is that processes of communication, socialization and knowledge 
construction are already essential elements of education. The blog, and the process 
of making it, builds and expands on this basis as the student participates in a global, 
open and collaborative project, incorporating also a necessary digital literacy in 
learning to read and write through generated links. In this context of blogging, the 
role of teachers is changing, as teachers become facilitators of learning, organizing 
and supervising project activities that students perform autonomously and in a more 
flexible way. These characteristics imply a constructivist model of knowledge in 
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which students build or construct their own learning. The autonomy of the learner 
and the trust placed in her as an actor of her own learning, interdependently with 
the group, make collaborative learning projects also contribute to increase in motiva-
tion and self-esteem (Pérez-Mateo, Romero, & Romeu, 2014).

Through a collection of qualitative data including interviews and focus groups, 
the impact of using blogging on student motivation was analyzed in a study con-
ducted by the authors (Pavón and Pavón, 2015) During the data collection and analy-
sis process, uses of the following learning strategies were encouraged:

· Generate interest: achieved by striving to connect the subject, and each of the top-
ics, to modern times, to the spaces next to reasonable projects and hopes.

· Keep attention: achieved through verbal and non-verbal graphic illustrations, dia-
grams, examples, practical applications and through stories of real or fictitious 
stories decorated by imagination. 

· Encourage curiosity: curiosity, with its search for novelty and openness to experi-
ence, represents the human desire to acquire knowledge and living experiences.  
It predisposes to search for and experiment with knowledge that enriches life. 

· Provoking surprise: achieved by using unexpected proposals, new solutions and 
unexpected departures.

According to Sancho (2003), some ideas that are supporting the innovative pro-
cess of our research, in a time when everyone seems to expect a lot of education and 
a major contribution of learning theories, are that different types of goals on learning 
require different approaches to teaching. Consequently, teaching and learning envi-
ronments centered in traditional teaching practice have proven to be insufficient in 
achieving the major objectives of most contemporary educational systems. Therefore, 
meeting the educational needs of modern society involves changing the ancestral 
image of a fundamentally centered teaching faculty in order to create new diversified 
learning environments which seriously consider the role of students, knowledge, 
evaluation and community.

This type of learning environment could be developed within virtual learning 
spaces that are emerging in most of the Spanish universities. In these campuses, the 
teaching must be student centered, which also requires teachers with different atti-
tudes and aptitudes to be aware that students construct their own meanings, begin-
ning with beliefs, understandings and cultural practices. If teaching is understood as 
building a bridge between the fields of study and students, teachers will focus on 
students without losing sight of any sides of the bridge. In addition, teachers will try 
to understand what students know and can do according to their interests and pas-
sions. Skilled teachers respect and understand that students come with previous 
experiences and try to use it as a starting point to build ways to new knowledge. We 
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can also ask our students about how this idea is applied in their daily teaching activi-
ties and learning.

These knowledge-centered learning environments are of great interest not only 
for student preconceptions on the subject of study but also for their learning. If we 
ignore the knowledge of students when they arrive to the learning situation, it is dif-
ficult to select appropriate methods, as well as to know how to give meaning to new 
information presented to them. The knowledge-centered environments also pay 
attention to the types of information and activities that help students to develop their 
understanding of the disciplines, emphasizing the provision of sense helping students 
to develop transfer processes. In our project, students were asked about the applica-
tions they used in the internet and which ones they found the most interesting 
(Rubia & Guitert, 2014).

Learning environments that try to meet the needs of students, in addition to 
focusing on the learner and knowledge, must be focused on evaluation. The principle 
of evaluation is to provide opportunities for feedback and review. What is evaluated 
must be consistent with educational goals, processes and resources. In this field, 
assessment is more valuable when students have the opportunity to use it to revise 
their thinking and emotions while working on a unit or project. A challenge is to 
implement appropriate practices involving changing patterns of many teachers about 
what “effective” learning means (for some it means emphasis on memorizing facts and 
procedures).

However, properly designed assessments can help teachers realize the need to 
rethink their teaching practices. But above all, the evaluation system must be consist-
ent with the educational goals, and be present in the whole process of teaching and 
learning making use of diversified resources, so that students can really show what 
they know about the way that is most appropriate to learn. Although it seems almost 
impossible to escape “punitive” forms of evaluation, the teacher and pupils dimension 
can be found in the evaluation process as a framework for dialogue from which to 
measure their mutual progress. Real teaching experience in our research shows that 
implementing such evaluation processes is very difficult because a large part of stu-
dents consider that “playing” with the Internet was enough to pass and to get a high 
grade, while others persisted in having no connection and requested notes in order to 
copy them.

Finally, contemporary learning theories (Illeris, 2009) suggest that learning con-
ditions for the majority of students is favorable when the learning environments are 
centered in the community. Hence, it is very important to create situations in which 
students can learn from each other, leading to continuous improvement of teaching. 
An analysis of learning environments from the perspective of the community also 
includes a concern for the connections between the context of the school and the 
community, including families, community centers, extracurricular activities and 
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businesses. The connection with specialists from outside of the school may also have 
a positive influence on learning by providing students and teachers with opportuni-
ties to interact with parents and others interested in what is done at school.

5.7 Creative Products, Good Practice and Inclusive Schools

According to Landow (2004), good practice is not an ambitious use of the concept. 
Innovation involves radical or total change; however, new forms of work can also lead 
to beneficial changes (although there is no guarantee for a total success, nor develop-
ment over a long period of time). Yet, these changes add the value of rethinking teach-
ing and learning (De Pablos & González, 2007). Two key ideas relating to creative 
products in education are the concepts of “Good Practice” and “Inclusive Schools”.

Good Practice, following the approach of De Pablos and González (2007), 
should not be understood as the best performance imaginable in a specific context, 
but rather performances resulting in a transformation from the normal way of doing 
things and that represent the seeds of a positive change in traditional practices. 
Regarding the concept of “Good Practice”, it is extended and used in different fields: 
business, social, organizational, financial, educational, etc., so that, in each case, this 
concept takes different definitions that is adapted to each field. 

In order to understand the approach of Inclusive Schools, it is important to 
understand the concept of inclusive education, which has many faces and dimen-
sions. Being a multifaceted term, it has been widely used by different authors in dif-
ferent contexts and meanings, interpretations and disparate appropriations (Miles & 
Singal, 2010).

Although significant efforts have been invested, there is still a significant level of 
exclusion and also educational inequalities. School failure remains high and, interna-
tionally, over 70 million children remain out of school or go to a school that does not 
guarantee a learning that leads them to their full development. In this regard, inter-
national organizations such as UNESCO (Ahuja, Ainscow, & Price, 2005; Magrab, 
2003), among others, emphasize the need to work for access to education for all and 
caution that despite ambitious objectives and various actions to achieve them, the 
results have been limited; therefore, building inclusive schools is a challenge of con-
temporary education. In terms of school success and failure, inclusive education 
intends that all students achieve good results not only in the school but also in their 
wider personal development, so they can be more democratic (Ainscow, 2010).

The inclusive school is built on the participation and agreement of all educational 
stakeholders. The aim is to help disadvantaged students overcome the obstacles and 
difficulties they are faced with in a school system which by tradition excludes them. 
In an inclusive school, members of the educational community are recognized, irre-
spective of their origin, ideology, gender, ethnicity, or derived personal situations of 
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physical, intellectual or sensory disability. In the training of teachers involved in basic 
to advanced levels of inclusive schools, the interplay of both teaching and learning 
styles must be taken into consideration. 

5.7.1 How to Educate for Inclusion in Diversity?

Education can be seen as a tool to promote development and compensate social and 
cultural difficulties. The important role of education in diversity is the need to pro-
vide an appropriate response regarding the different rates of students as they differ in 
their diversity by various social situations, culture, interests, abilities, learning styles, 
expectations, etc., (Gisbert, 1998).

Educating in diversity means individualized education for everyone in all sub-
jects, so that students can develop their own process of learning and also their own 
cognitive styles. In terms of inclusive education, the key points of the literature are 
summarized as follows (Booth et al., 2000; Ainscow, 2010): 

(a) In an inclusive school, all students are accepted, recognized, and valued in their 
uniqueness and are given opportunities to participate in school according to their 
capabilities.

(b) An inclusive school offers students educational opportunities and support (cur-
riculum, employees, material).

(c) The inclusive school trains all students “to” and “in” diversity, resulting in differ-
ent answers to different needs of the students.

Educational technologies (including digital and ICT as well as social media) are 
appropriate tools for creating flexible learning environments where students are faced 
with cultural and personal learning needs. Therefore, it is crucial to leverage the 
potential of educational technologies to make learning more accessible to a large 
number of student groups (Heemskerk, Volman, & Admiraal, 2011), presenting 
 different forms of work for students with different sociocultural levels.

5.8 Environment/Press in Education

The context in which the educational process takes place is not limited only to the 
classroom. Our research group at the University of Cadiz organized a visit to Toruños, 
a natural park located near the university. In this journey, each group had to prepare 
some activities to do in the open field. With this project, we used the natural environ-
ment as a tool that helps students achieve creative accomplishments.

The environment where our university is located with its many natural attrac-
tions is very special, and its geographical situation can be a great motivation for 
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outdoor learning. The learning process for this excursion to the park in Toruños 
included the following ICT elements and activities:

(1) Before the visit: Each group prepared a new message in the different blogs in 
order to know the environment and possible activities to do there.

(2) During the visit: Observation. On the day of the field trip, we collected images 
and ambient sounds along the way. We employed an observation technique in 
the present study, which has always been one of the sources of human knowl-
edge, but it is a very recent systematic application to serve the educational 
situations. 

(3) End of visit: When the trip ended, a video representing the activity was 
made.

(4) Post visit: Finally, when we got back to the university, the material was used to 
make a new message in the blog.

Observation provides information which can be regarded and integrated into our 
mental representations of reality and process, connecting to our accumulated knowl-
edge obtained from this process, transformed into something that did not exist before 
for us. Creativity and innovation have strong links with knowledge and learning 
(Ferrari, Cachia, & Punie, 2009b) with ICT playing a crucial role in the lives of 
 learners enabling educational change towards an innovative and creative school 
environment.

5.9 Conclusion

The context of traditional learning focused on teachers is inadequate in promoting 
the educational aims of contemporary educational systems supported with ICT.  
To meet the educational needs of modern society, we must replace the methodology 
of a teacher-centred system with one that takes into account the new parameters of 
diversified education. 

In this process, educators must take the following factors seriously: the 
role of learners, new ways of building knowledge, the real possibility of carrying 
out continuous assessment and finally being direct and interactive with the 
community.

It is essential that education meets conditions of creativity and educational inno-
vations to achieve these goals. Digital illiteracy is a big problem, and in modern socie-
ties, the education of competent citizens is immersed in ICT. Furthermore, if 
knowledge is something different, the concept and the definition of teaching–learn-
ing processes require an alternate conceptualization on the basis of the possibilities 
ICT offers in learning environments.
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Chapter 6

Effective Management  
of Creativity and Innovation  

in Education: Theories  
and Best Practices 

Joel Schmidt

6.1 Introduction

In order to effectively manage creativity and innovation in education, a holistic 
approach is necessary, addressing more than just cognitive components (Runco, 
2014). Indeed, educational organizations, practitioners and environments need to be 
attentive to additional factors including intrinsic interest and personal characteristics. 
According to Runco (2014), current limiting factors in education stem from a “psy-
choeconomics” approach to creativity in education (meaning an unwillingness to 
invest in creative educational activities as teacher or learner due to the ambiguity of 
cost–benefit justification). If creativity and innovation are to be fostered and managed 
in education, the willingness to value such activities and pursuits must first be in place. 
Runco (2014) believes that it is possible for educators to support creativity in their 
students by engaging in the following activities: providing opportunities for children 
to practice creative thinking, valuing and appreciating those efforts, and modeling 
creative behaviors. This chapter examines the management of creativity and innova-
tion in education through the perspective of constructivist learning theory and social 
cognitivist theories of learning (including self-efficacy and self-regulated learning). 
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Extending from a theoretical basis, best-practice approaches and examples will be 
provided exploring factors relating to institutional and classroom atmosphere as well 
as environment and trends in instructional design (including advantages of blended 
and online learning). Applying three levels of analysis helps to provide insight into the 
management of creativity and innovation within educational contexts moving beyond 
the level of individual student (micro). A wider perspective including institution 
(meso) and system (macro) acknowledges the interdependency of actions and 
approaches. Creativity and innovation managers in education face challenges that are 
multirelated, interrelated and intrarelated. Success often results from sensitivity, 
awareness and understanding at all levels.

6.2 Creativity and Innovation in Educational Contexts

Within industry and business environments, the relationship between creativity and 
innovation is very important, especially in terms of new product development. 
Creativity relates to the generation of new ideas; innovation deals with transforming 
ideas into products or services: “innovation is the implementation of creativity 
results” (Alves et al., 2007). As such, the extension into the context of education is 
not problematic: if creativity and innovation are key factors for society, then these 
need to be fostered and encouraged in education. Building on the understanding of 
creativity and innovation within the domain of education as presented in Chapter 5, 
this current chapter focuses on the effective management of both in educational 
contexts.

A common dictionary definition of management is the “control or organization 
of something” (CUP, 2015). Management of companies and business is more com-
plex as it includes not just things, but people as well. According to Drucker (2009, 
p. 2) management includes both efficiency (doing things right) and effectiveness 
(doing the right things). Bennis and Nanus (1985, p. 21) use this under standing of 
efficiency and effectiveness to describe management and leadership: “management 
is doing things right, leadership is doing the right things”. According to Scott, 
Leritz and Mumford (2004), there is evidence that “right things” are happening, 
as their review of creativity training reveals that the training and development efforts 
do work. Yet these definitions applied to the effective management of creativity and 
innovation within education help to identify leading questions for this current chap-
ter: What are the right things to do (leadership)? Are they being done right 
(management)?

Runco (2008) calls for increased efforts in supporting individuals in reaching 
their potential, rather than focusing on creative performance. An expanded definition 
of creativity results from such an approach. Traditionally, creativity was associated 
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with awesome discoveries, inventions, and other outputs having great impact on 
society. According to the 4C’s model of creativity, Kaufman and Beghetto (2009, 
p. 6) maintain that being creative is not limited to genius or renowned artistic perfor-
mance; rather, they suggest a broader definition of creativity with multiple levels  
or types of creative activity moving from “Big-C” (genius, as mentioned above), to 
“Pro-c” (professional and/or expert creative activity), to “little-c” (everyday creativity) 
and finally to “mini-c” (creative insights and interpretations). These four levels illus-
trate a continuum or trajectory that can be transformative and developmental as a 
person moves through the levels on a “pathway to creative maturation”. However, the 
developmental progression is not a requirement, as not every person is able to or 
needs to move through every level (the authors recognize that movement from mini-c 
to Big-C is very rare). 

Adopting a broad creativity definition allows teachers to integrate the creativity 
of their students into the classroom, most easily with “mini-c” creative insights and 
interpretations (Beghetto & Kaufman, 2014). It also reduces the necessity to teach 
creativity (such as divergent thinking and other creativity techniques), enabling 
teachers to support creative potential within other areas and subjects. In their article, 
Beghetto and Kaufman (2014, p. 58) emphasize the importance of establishing crea-
tivity-supportive classroom environments, which also involves helping students to be 
responsible for their own creativity and to understand when creative activity is 
appropriate.

Regardless of how much creativity and innovation are valued in society, there 
are no easy answers or solutions for how to foster both in education. The potential 
limitations of creativity and innovation in education include not only those men-
tioned by Runco (2014) in his presentation of the “psychoeconomics” approach 
identifying the cost–benefit justification for creativity initiatives in teaching and 
learning, but also complacency and resistance (Craft, 2003): complacency, arising 
from assumptions made by educators that no further action is necessary given the 
status quo; resistance, stemming from beliefs of educators that creativity is a means 
of resisting policy reform. Within classroom contexts, Beghetto and Kaufman 
(2014, p. 53) recognize that in many cases, creativity is either neglected or even 
stifled; however they also assure that as an “inherent part of the everyday human 
experience” it cannot be killed. Their research identifies teachers as being essential 
to creative potential development in classroom contexts and call for high levels of 
knowledge and understanding of creativity and the ability to model creative behav-
ior in regular teaching practice. Creativity then becomes a “doorway to take 
teachers and students into new ways of creating relationships, to transfer new types 
of knowledge and to develop new means of expressing themselves in learning 
environments” (Werner et al., 2011, p. 230).
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6.3 Theoretical Framework

This chapter explores creativity and innovation in educational contexts suggesting a 
framework for examining best practice examples that emphasizes the following 
elements:

(1) A systems view of education incorporating at least three levels (macro– 
meso–micro).

(2) Recognition of creative potential as a developing competency (supported through 
skills development in areas of self-reflection and problem solving).

(3) Learning environments based on constructivism and social–cognitive theories of 
learning (supporting active engagement in learning activities and development of 
self-efficacy and metacognitive skills, including self-regulation).

(4) Assessment and evaluation practice that acknowledges and enables multiple 
learning and/or thinking styles.

(5) Incorporation of meaningful and relevant digital tools (ICT) for the attainment 
of teaching and learning goals.

6.3.1 Systems Approach

In order to achieve a comprehensive overview of management issues within educa-
tion, a systems perspective is very helpful. Effective management in education 
includes many elements which influence the processes and activities engaged in by 
teachers and learners within classrooms and educational environments: from school 
and institutional processes and functions to regional and national decisions regarding 
educational policy, classroom occurrences are not controlled by teachers alone, but by 
a wide range of people, organizations and structures within a system. Evaluating the 
effectiveness of components within this system is complex and can be misleading if 
connections and interdependency is ignored. Gonon (2008) integrates a systems 
approach with performance measurement in order to investigate quality management 
issues within education (see Table 6.1). Benefits of such models ensure that 
 interrelatedness of multiple elements is considered.

The matrix by Gonon (2008) identifies the relevant levels of education in a sys-
tems perspective and outlines various features and functions influencing educational 
quality. In order to examine effective management of creativity and innovation in 
education, some elements of the model can be employed and adapted for improved 
understanding of best practice examples (see Tables 6.2–6.4). The micro–meso–
macro levels are important for simple differentiation of the complex educational 
system. In addition, descriptors relating to the educational context at each level have 
been adapted providing a framework for the selected examples. The challenge remains 
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Table 6.1:  Quality, matrix (Gonon, 2008, p. 97; translated by the author).

Quality  
dimension/level Input quality Process quality Output quality

Macrolevel Laws, rules and 
regulations

National standards and 
policies from politics 
and associations

Nationl and international 
comparisons of  
indicators and 
benchmarks

Mesolevel Infrastructure, curricu-
lum and programs, 
professionalization of 
teachers and trainers  

Profiles, feedback  
culture, quality  
assurance initiatives

Yearly reports, graduation 
statistics, public relations

Microlevel Learing environment 
configuration

Recognition measurement 
and standardization of 
teaching and learing

Certified academic  
achievement,  
professional careers 

Table 6.2:  Best practice examples (macrolevel).

EMCI Level: Macrolevel
Educational Context: Educational system, policies, initiatives
Best Practice Example: Europe 2020 Initiatives

Innovation Union

—  Comprehensive framework with over 30 action points focusing on three main goals (increase status 
of EU as leader in science; remove obstacles to innovation; revolutionize public and private 
partnerships).

     Link: http://ec.europa.eu/research/innovation-union/index_en.cfm 

New Skills for New Jobs

—  Major initiative with many practical measures aligning to three main goals (anticipation of future 
skills requirements, matching skills and labor market, bridging gap between education and work).

     Link: http://ec.europa.eu/social/main.jsp?catId=822&langId=en 

Youth on the Move

—  Comprehensive framework of multiple initiatives on education and employment for young people 
with three goals (relevancy of education and training, increased participation in funding programs, 
simplified transitions from education to work).

     Link: http://ec.europa.eu/social/main.jsp?catId=950&langId=en 

for educators to engage in reflective and informed practice, as well as to help create 
effective policy that avoids bias and one-sided initiatives.

6.3.2 Developing Competency

Within the framework of competence and competence diagnosis, there are opposing 
positions regarding the compatibility of competence and intelligence (see Hartig & 
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Table 6.3:  Best practice examples (mesolevel).

EMCI Level: Mesolevel
Educational Context: Institution and organization, programs and curricula
Best Practice Example: International Baccalaureate (IB), Project Maths (Republic of Ireland)

International Baccelaureate (IB)

Diploma Programme — CAS Projects (Creativity, Activity, Service)
—  Curriculum element designed to enhance personal and interpersonal development by learning 

through experience. Non-graded, but must be completed. Students reflect on their experience and 
provide evidence of achieving the eight defined learning outcomes for CAS.

      Link: http://www.ibo.org/programmes/diploma-programme/curriculum/creativity-action-and- 
service/

Project Maths (Republic of Ireland)

—  Curriculum support through tools, resources and support for effective teaching and learning of 
mathematical concepts (secondary level). Provides alternative methods and perspectives for 
mathematics.

     Link: http://www.projectmaths.ie/

Table 6.4:  Best practice examples (microlevel).

EMCI Level: Microlevel
Educational Context: Individual, learning environment, instructional design
Best Practice Example: Flipped Classroom, User-Driven Adventure Learning (AL) Environments

Flipped Classroom Instruction

University of Applied Management (UAM) “Semi-Virtual Education”
—  Online learning platform is used for lecturing and knowledge inputs through various media, 

including but not limited to video. Onsite learning is dedicated to application and exploration of 
new knowledge in tasks completed individually or in groups together with the teacher.

     Link: http://www.fham.de/de/semi-virtuell-studieren/ 

User-driven Adventure Learning Environments

(Henrickson & Doering, 2013)
—  WeExplore (Learning Technologies Media Lab) is a new project by the Learning Technologies Media 

Lab at the University of Minnesota. It provides the opportunity for learners to become explorers in 
their respective geographic locations and share their explorations with the world through a socially 
networked AL environment.

     Link: https://we-explore.com/ 

Klieme, 2006). A major issue is the definition of intelligence as either stable (resulting 
from genetics: nature) or instable (resulting from learning and development: nurture). 
Sternberg’s (2005) model of developing competence prescribes the developmental 
and instable view of intelligence, providing thereby an appropriate and effective inte-
gration of intelligence, competence and expertise, all of which are developmental and 
changing over time. For this current chapter with its focus on development of creative 
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potential and innovation in education, a dynamic and developmental approach is 
required. However, change and development is not guaranteed, and the effective 
management of this development is our main topic of consideration. 

According to Sternberg (2005, p. 17), the main obstacle to reaching expertise is 
not, as some might believe, a capacity issue (limitation of knowledge or ability), but 
rather the “purposeful engagement in the activity involving direct instruction, active 
participation, role modeling and reward”. This viewpoint is confirmed by Hattie and 
Yates (2013, p. 47) in their massive meta-analysis research on learning achievement, 
which is more likely to occur when the learner makes “an active response to the source 
of learning” and when the teacher “invites and induces students to engage actively 
with learning sources”. 

Engagement also requires targets or goals to accomplish which can be represented 
as solutions to the real problem contexts used for competence development and fos-
tering creative potential. The importance of finding good problems to solve as crea-
tive individuals is discussed in greater detail in Chapters 5 and 7, however in this 
chapter, it provides important relevance for reflection and purposeful engagement 
and activity.

Based on these findings, the effective management of creativity and innovation 
within educational contexts corresponds to the support of active engagement in learn-
ing over a (developmental) period of time. This purposeful engagement implies an 
additional aspect critical to competence development, namely reflection and thoughtful 
practice in real problem-solving contexts, which is discussed in the next section.

6.3.3 Constructivism and Social Cognitivism 

The effectiveness of teaching or learning practice can be guided or influenced by the 
foundational theories through which education is viewed. Building on the systems 
approach to education and the requirement for a developmental framework, the theo-
retical approaches of constructivism and social cognitivism are appropriate for effec-
tive management of creativity and innovation. The key features of these learning 
theories for this current chapter include a focus on the learner as an active participant, 
recognition of individual differences in learner profiles, and consideration of multiple 
perspectives or dimensions as sources of learning.

Schmidt (2007, p. 84) describes constructivism within the context of instruc-
tional design of learning environments where the student as central figure in the 
learning process “actively seeks knowledge possessing to a large degree independency 
and control of the learning actions”, while the teacher “takes an active, although sec-
ondary, role as guide, coach, and facilitator of the learning journey”.

Bandura’s (1986) social cognitive learning theory acknowledges the interaction of 
person, behavior and environment within the learning process. The learner or student 
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is actively engaged through self-regulation: “context-specific processes that are used 
cyclically to achieve personal goals” (Zimmerman, 2005, p. 34). Zimmerman main-
tains that these processes, including metacognition, emotion and behavior, are gov-
erned by self-efficacy beliefs and are interdependent moving through a cycle of “three 
sequential phases: forethought, performance, and reflection”. 

· Metacognition means thinking about one’s learning, including how tasks are 
approached, and the success of selected strategies (Akyol & Garrison, 2011). 

· Self-efficacy means individual beliefs about ability to succeed at a task (Pintrich & 
Schrauben, 1992). 

To summarize: learning occurs with thoughtful activity (metacognition), and 
thinking influences learning; however, thoughts and action are influenced by beliefs 
regarding ability and success (self-efficacy); each individual is responsible for and can 
control learning processes (self-regulation) through goal-oriented activity, which may 
lead to further reflection, thinking and action. Sanz de Acedo Lizarraga and Sanz de 
Acedo Baquedano (2013) examine the relationship between metacognition and crea-
tive potential development in current research with professionals, but social cognitiv-
ism has impacted educational research at all levels.

6.3.4 Assessment and Evaluation

A chapter on best practice in education would be incomplete without a section deal-
ing with assessment and evaluation. In the previous sections, the importance of reflec-
tion has been made clear, and as educators assessment and evaluation can provide 
meaningful information which can guide, influence and promote meaningful reflec-
tion. Earl and Timperley (2015, p. 5) in their working paper for the OECD on 
innovation in education maintain that “evaluative thinking is a necessary component 
of successful innovation and involves more than measurement and quantification”. 
Using a social cognitivist reading of their study, evaluation can be understood as self-
regulation for educators and institutions: “[…] it involves thinking about what evi-
dence will be useful during the course of the innovation activities, establishing the 
range of objectives and targets that make sense to determine their progress, and build-
ing knowledge and developing practical uses for the new information, throughout the 
trajectory of the innovation”. In this chapter, evaluation refers to the mesolevel of 
education including programs, comprehensive curriculum and institutions, whereas 
assessment refers to the microlevel of education, including student–teacher interac-
tions within learning environments, primarily with individual learning goals and 
performance.
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Research conducted by Sternberg (2006) in various studies has identified that 
school education seldom matches student “pattern of abilities” making it harder for 
students to learn and succeed. As identified previously, self-efficacy beliefs on achieve-
ment can be very influential, yet given Sternberg’s findings the problem is not lack of 
ability, but rather ineffective teaching and assessment. Often, school education is 
heavily biased toward analytical thinking skills; Sternberg calls for a triadic approach 
combining analytical, creative and practical skills into teaching and assessment. His 
findings indicate that a learning environment integrating all three skill sets “is still 
superior” even when the goal is simply memory of information, regardless of type of 
assessment (performance tasks or multiple-choice questions).

The “constructive alignment” method (Biggs, 1996, p. 361) supports the align-
ment of teaching and assessment activities in order to achieve optimal design of 
instruction and learning environments. Building on constructivist principles acknowl-
edging the positive impact on learning when the learner is responsible and purpose-
fully engaged, constructive alignment occurs when three central principles are 
fulfilled: “(1) clear statement of curriculum or unit objectives in terms of content-
specific levels of understanding that imply appropriate performances; (2) teaching 
methods require students to be placed in contexts that will likely elicit those perfor-
mances; (3) and the assessment tasks address those same performances”. Clear com-
munications of not just learning objectives, but also expectations as to how the 
objectives are to be met (criterion reference statements outlining levels of satisfactory 
and non-satisfactory performance); the objectives need to align with the assessment. 
According to Larkin and Richardson (2013, p. 192) “constructive alignment facili-
tates students’ learning and experiences”. Although this is a simple methodical 
approach, it is not always used to its full advantage. As online learning and digital 
learning technologies increase, the linear approach of constructive alignment helps to 
optimize instructional design. Barry, Murphy, and Drew (2015, p. 202) maintain that 
“understanding how and why students use mobile ICTs in classes can inform the 
redesign of classroom activities, to actively involve those technologies to assist in con-
structive alignment with the learning outcomes and enhance the student learning 
experience”. 

6.3.5 Digital Tools (ICT)

There continues to be debate on the role of computers in classrooms, however given 
the rapid development of information and communications technology (ICT) 
including mobile and online applications, there is no escaping electronic media. In a 
recent meta-analysis study of over 40 years of research, Tamim et al. (2011) have 
confirmed that in terms of the with/without debate, the advantages are leaning 
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toward learning environments with computers. However, they appeal for more 
research comparing various usages of computers and ICT in different instructional 
designs in order to ascertain where exactly benefits occur. The analysis by Tamim’s 
team indicates it is more effective to view computers and ICT as means of supporting 
teaching, learning and knowledge development activities. With this in mind, this 
chapter uses the term “digital tools” given the immediate connection to support 
action, at times in certain contexts one tool may clearly be the best choice, but ulti-
mately it is one out of many.

Given the usage of mobile technologies (especially smart phones) integration of 
social media into learning environments is seen as an effective way of connecting with 
the new generation of learners “digital natives” (Palfrey & Gasser, 2013). However, the 
advantage of social media is also more effective in the support of knowledge creation. 
According to Poore (2013, p. 168) “in an information-rich environment students also 
need to have skills for discovering, accessing, evaluating, applying and creating new 
knowledge and for “learning how to learn”. Above all, the media does not replace the 
active, engaged learner, as it is seen to be more an issue of “balancing participation 
(active — valuable and worthwhile contribution) and inclusion (passive — have things 
done for them) learning behaviors (Poore, 2013, p. 182). According to Cachia et al. 
(2010, p. 11), “there is a strong need for pedagogic training which empowers teachers 
with the required ICT skills to help their students become digitally competent on the 
one hand, and for guiding students towards more exploratory and creative interaction 
with ICT tools on the other hand”.

Inclusion of technology does not come without risks, and Poore (2013, p. 183) 
mentions a wide range of possibilities, from legal aspects to server crashes, however a 
critical element she emphasizes is consideration of access to the relevant technology — 
do all learners have the right tools? As well Poore poses the question of whether learn-
ers have the requisite skills and abilities to use the digital tools, since “the digital 
divide is about the ability to build capital through digital networks and knowledge, 
not only about the ability to access a computer”.

In this chapter, digital tools, especially social media are viewed as tools to aid in 
the creation of knowledge, thereby supporting the development of creative potential 
by supporting the following learning processes: reflection, community/sharing, new 
collaboration, multiple perspectives.

6.4 Best Practice Examples

The examples provided in this section are presented in the context of the three-level 
systems approach (macro–meso–micro) based on the matrix from Gonon (2008) as 
portrayed in Table 6.1. At the macrolevel, the focus is on educational policies for the 
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EU; at the mesolevel programs and curricula will be considered; at the microlevel new 
approaches to instructional design and learning environments will be examined.

6.4.1 Macrolevel (Educational Policy Initiatives)

Bell and Stevenson (2006, p. 16, 18) observe that although the traditional linear 
model of policy operates smoothly transitioning through the phases of “initiation -> 
reformulation -> alternatives -> discussion/debate -> legitimization -> implementa-
tion”, educational policy transmits societal values: “policy is not just statements of 
values (product), but also the operationalization of values (process)”. Considering 
creativity and innovation in educational policy, all decisions, initiatives and actions 
set in motion reflect current values.

According to Cachia and colleagues (2010), most European countries have 
already integrated creativity as part of the educational political discourse. In their 
report on creative learning and innovative teaching in the EU, a few milestone initia-
tives are listed:

—  2008: European Council declares creativity and innovation of citizens are key 
factors for future growth,

—  2009: EU year for creativity,
—  2020: wide range of initiatives across the EU.

The examples listed in Table 6.2 embody the policy areas identified as supporting 
creativity and innovation in educational contexts, namely: “education culture and 
leadership; curricula; teacher professional development; assessment and creative peda-
gogies; ICT and digital media” (Cachia et al., 2010, p. 45).

Shaheen (2010) identifies that developed countries with advanced economies are 
able to dedicate resources and implement policies relating to the fostering of creativity 
as it plays a key role in maintaining competitive advantage, however, developing 
countries with less advanced economies neglect creativity in policy and initiatives, not 
due to lack of desire to be competitive. She observes that this can lead to a cultural 
imbalance in the understanding of creativity and innovation with Western knowledge 
centers and products. The challenge remains to integrate Eastern and Western views 
of creativity (Werner et al., 2011).

6.4.2 Mesolevel (Programs and Curricula)

Innovations in education are often hampered when transferred from the originating 
learning environment into another. The examples offered at the mesolevel (Table 6.3) 
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are both established curricula which are implemented in various institutional contexts 
with large degrees of success. 

The CAS projects are illustrative of the openness for alternative approaches to assess-
ment in IB programs. It is indicative of a forward looking approach which moves away 
from external achievement evaluations such as grades, and instead provides a framework 
for completion of the task which includes reflection and metacognition, self-regulation 
and learner responsibility, as well as performance measures that are constructively aligned 
with clear learning outcomes and expectations for performance. The IB program clearly 
identifies with innovative approaches to education similar to the principles identified in 
this current chapter. According to the IB profile (IB, 2015, p. 7), learners are “inquirers; 
knowledgeable; thinkers; communicators; principled; open-minded; caring; risk-takers; 
balanced; reflective”. That the organization provides statements relating to their philoso-
phy and mission is not surprising, however that the institutional values integrate elements 
associated with educational learning theory is laudable.

The Project Maths initiated by the Republic of Ireland is an example of ICT as 
a digital tool for supporting the teaching and learning of mathematics. The project is 
an excellent example of how an online learning environment can be used to support 
creative learning and innovative teaching. As it does not replace existing mathematics 
learning environments, it fulfills the four functions of digital tools to develop creative 
potential: 

—  Reflection opportunities are provided for both students and teachers. 
—  Community building and sharing is supported with forums, blogs and newsletters; 

the project offers both students and teachers a community to support maths 
exploration.

—  New collaboration is embodied in the project through various examples, tasks and 
teaching methods which are transmitted either via the online environment or 
within individual classroom learning environments around the country.

—  Multiple perspectives are encouraged in a wide range of resources, experts, and 
learning approaches.

The Project Maths is an add-on, extracurricular resource base. Through the 
national education boards, it is integrated into all schools and mathematics teaching 
and learning environments. As such, the example spans macro and mesolevels, offering 
insight as a best practice example at the mesolevel.

6.4.3 Microlevel (Instructional Design and Learning Environments)

The University of Applied Management (UAM) educational concept uses a 
 semi-virtual learning approach that combines the flexibility of online learning 
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with the in-depth extension of onsite learning. This combination is by no means 
new, however when effectively implemented it helps to solve the problem of high 
drop-out rates associated with purely online learning environments. The advan-
tage of flexibility during online learning phases can be overwhelming for some 
learners, if special support measures are not in place to assist learners with navigat-
ing the learning platform setting effective learning goals and practicing effective 
self-regulation (Schmidt & Werner, 2007). Chapter 7 examines the UAM semi-
virtual learning approach in greater detail from a dual academic program perspec-
tive that is unique in Germany, especially in the context of cooperative and 
customized education programs with corporate partners (Werner & Schmidt, 
2006). This current chapter explores the approach from the perspective of blended 
learning and an innovative twist on instructional design, namely “Flipped Classroom” 
(see Table 6.4). 

The basic concept of the flipped classroom approach is that the traditional 
learning spaces are flipped or inverted — “homework” occurs at school, while 
“classwork” occurs at home (Fulton, 2012; Findlay-Thompson & Mombourquette, 
2014). Learning at home means receiving input and new knowledge via a variety 
of media, including but not limited to video; while classroom learning is dedicated 
to completing tasks individually and jointly together with the teacher and in 
groups.

According to Stein and Graham (2014, p. 38) a main advantage of the flipped 
classroom is the “Web’s ability to serve reusable multimedia to anyone anywhere, 
while focusing onsite time on the kinds of activities that benefit from individually 
responsive and fluid interactions”. It is important to realize that typically flipped 
classrooms are not exclusively limited to environments with online elements, but the 
ease and flexibility of blended learning make flipped design very realistic. The com-
bination of online and onsite learning activities in blended learning environments 
can lead to improved achievement (Bernard et al., 2014), especially when the com-
puter is used for cognitive support and when interaction occurs (between students, 
with teacher or even with content). Disregarding potential benefits to achievement, 
Dahlstrom, Walker, and Dziuban (2013) confirmed in their research that students 
prefer blended learning environments. The constructive nature of the flipped class-
room design taps into intrinsic motivation and supports purposeful engagement of 
the learner as new knowledge is practiced together in a community, not just talked 
about.

The User-Driven Adventure Learning Environment model developed by 
Henrickson and Doering (2013, pp. 28, 39) presents an innovative direction for 
adventure education where “learners become explorers in their respective geographic 
locations and share their explorations with the world through a socially networked 
adventure learning environment”. While adventure education combines physical 
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challenge, risk (subjectively defined) and outdoor environments, Henrickson and 
Doering define adventure learning as an extension of adventure education with the 
added elements of “exploring real-world issues through authentic, field-based narra-
tives within an interactive online learning environment”. The example provided 
offers an exciting approach to active, inquiry-based learning incorporating social 
media and online elements for the sharing of knowledge within a larger community 
of learners. In this way, the environment provides support for creative potential in 
many ways, from selection of a problem to explore to creative online visualizations 
and communication of ideas, including extension of original ideas through multiple 
perspectives.

6.5 Conclusions

Creativity and innovation can be effectively managed within educational contexts if 
the educational system supports and affirms creative learning and innovative teaching 
activities on all levels, macro, meso and micro. Often education suffers from mis-
guided policy that does not transmit and provide direction for the operationalization 
of values that include creativity and innovation within education. In addition, institu-
tions and organizations may lack the foresight to engage in curriculum development 
that includes neither the principles of learning and instruction which support creative 
potential development in the learners nor the teaching behaviors which promote this. 
Finally, at the microlevel, individual differences are often ignored resulting in lost 
opportunity for creative learning along with the danger of repeated negative ability 
beliefs leading to low levels of self-efficacy and lack of interest to purposefully engage 
and self-regulate learning behavior.

As shown by the examples in this chapter, the future of creativity and innovation 
is far from bleak. The chances for positive experiences can be encouraged and 
increased to avoid some of the pitfalls listed above for educators. Indeed, leading 
researchers in creativity call for teachers to be role models in creative learning (Runco, 
2008; Beghetto & Kaufman, 2014; Sternberg, 2004) in order to foster the creative 
potential of their students, to align their teaching with clear goals and expectations 
for performance resulting in meaningful and accurate assessment. Figure 6.1 displays 
a collection of best practice behaviors for teachers (and learners). 

Based on Sternberg (2004), the 20 tips have been aligned with the principles 
identified in this chapter for realizing creative potential in learning environments. 
Returning to the leading questions at the start of this chapter, it is important to con-
sider leadership (doing the right things) and management (doing these things right). 
Both aspects have been illustrated with best practice examples, providing food for 
thought for further development of educational initiatives.
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Chapter 7

Creativity and Innovation  
in Education: Comparisons  

of Germany and Spain 
Joel Schmidt and Francisco Pavón

7.1 Introduction

Comparative studies in creativity and innovation in the field of education can provide 
valuable insights resulting in new growth and development, intensified review and 
reflection, as well as positive valuation of success stories (Werner et al., 2011). This 
chapter examines special features of creativity and innovation in education from the 
cultural contexts of Germany and Spain. Efforts are made to include cases and examples 
from educational areas including primary, secondary and tertiary (higher) education. 
Special educational approaches from Germany will include description of the innovative 
dual educational approach (secondary and higher education), and the special approach 
of outdoor adventure education including Erlebnispädagogik elements (primary and 
secondary). Spain offers many unique approaches to the effective management of 
 creativity and innovation in education which are closely related to the effective use and 
integration of Internet and communication technologies (ICTs) as citizens, with exam-
ples focusing on special issues, such as digital literacy and  audiovisual competency.

7.2 Insightful Comparisons in Education

Education in the knowledge and information society requires an open and flexible 
curriculum responding to the new demands of dynamic technological advancement. 
Consequently, the role of school and educational institutions needs to change and 

b2590_Ch-07.indd   135 3/1/2017   1:09:31 PM



136 Handbook of the Management of Creativity and Innovation

b2590 Handbook of the Management of Creativity and Innovation: Theory and Practice

adapt in order to provide students with the necessary skills, knowledge and compe-
tencies necessary for effective interaction in society. According to Pavón et al., (2015, 
p. 22) a key goal of education in modern society is to “empower students to build, 
modify and reformulate their knowledge, attitudes, feelings, beliefs and abilities in 
critical and creative ways”. In order to achieve these curricular goals, the conditions 
of creativity and innovation need to be implemented and fully integrated into educa-
tional programs at all levels. 

The examples reviewed in this chapter, illustrating how creativity and innovation 
are supported in Germany and Spain, are made intentionally without competitive 
evaluation (thereby successfully avoiding “better-than” judgments). None of the 
examples deal explicitly with creativity or innovation training; it is not our intent to 
portray the examples in juxtaposition to each other, leaving the reader with an unspo-
ken ranking or evaluation that what is happening in one country is better than that 
in another. Instead, the examples offer insight into how creativity and innovation can 
be supported within unique educational programs and initiatives.

7.2.1  Germany: Experiential Learning (Dual Programs  
and Adventure Learning)

Experiential learning plays an important role in German education, especially consid-
ering Germany’s system of dual vocational education and training programs with 
effective combination of theoretical (school-based) and practical (work-based) learn-
ing. While traditionally dual education has occurred at the secondary level, the posi-
tive aspects and multiple benefits have led to the adaptation and implementation of 
dual educational models into German tertiary education (Graf et al., 2014) in the 
form of dual study programs. The examples presented in this chapter will focus on 
innovative programs in higher education, namely: 

— unique cooperative education (berufsbegleitende Studiengänge),
—  integration of outdoor/adventure elements (Erlebnispädagogik) into university 

curriculum.

7.2.2 Spain: Digital Literacy (ICT Environments)

Digital competence linked to communicative competence in other languages is rec-
ognized as an essential skill which is required to find a job, and to function effectively 
in society as a citizen. The examples from Spain presented in this chapter will focus 
on innovative educational research projects, namely:

— Audiovisual competence of Andalusian citizenship;
—  Digital Literacy in Spain (primary and secondary levels) School Program 2.0: 

A computer per child in Spain.
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7.2.3  Comparative Studies in Education Between  
Germany and Spain

Comparison of international education currently occurs in many forms, and one of 
the most well-known is the PISA Study conducted by the Organization for Economic 
Cooperation and Development (OECD). While such studies provide a wealth of 
information for ongoing interpretation and analysis, there is some debate on the level 
of comparisons used in the studies to evaluate educational performance in participat-
ing countries and the appropriate use of such information for policy reform (Martens & 
Niemann, 2013; Feniger & Lefstein, 2014). The intent of this chapter is to present 
examples without a value-laden evaluative comparison. Indeed, rather than evaluative 
comparison fostering competition in educational contexts, it is possible to conduct 
international educational comparisons using an interactive approach, allowing for 
reciprocal learning from each other in context, dialogue and equal status (Edelmann, 
Schmidt, & Tippelt, 2011, p. 226). This section provides a brief overview of the 
educational systems, including highlights of selected information that will help to 
promote understanding for both similarities and differences when reviewing the 
examples. 

Kerr (1999) recognizes the challenges and advantages of comparative studies 
identifying the importance of differentiation between centralized and federal govern-
ment structures. Each has a different impact on the educational systems: Spain, with 
its centralized government results in an education system with high local autonomy; 
whereas Germany with its federal government requires a nationally agreed upon defi-
nition of education.

As illustrated in Fig. 7.1, while phases of early childhood education and the start 
of formal schooling occur at same age (at the age of 3 years, then 6 years, respectively) 
in both systems, differences start to occur with the length of primary school and the 
transition into secondary school: in Germany, primary school ends at the age of nine 
with secondary schooling starting in grade 5, while in Spain primary school ends at 
the age of 12 and secondary school starts in grade 7. Other special aspects to consider 
are the multiple forms of secondary general education in Germany and the multiple 
forms of secondary vocational education offered in Spain. Additional differences occur 
in the offering of postsecondary non-tertiary education in Germany, while none are 
listed from this category in the Spanish system. 

The OECD in its ongoing review and analysis of educational indicators pro-
vides a comprehensive overview of national educational systems. In its recent pub-
lication (OECD, 2014), some interesting insights for both Germany and Spain can 
be gained:

— Time spent in classroom: generally higher in Spain than Germany;
—  Age of teachers: Germany employs more teachers over 50 years of age than 

Spain;
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Figure 7.1.  Educational systems in Germany and Spain (adapted from Eurydice, 2014).
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—  Investment in education: higher in Germany than the OECD average, while in 
Spain it is lower. However, the amount invested by Spain represents a higher 
percentage of the GDP than the amount invested by Germany. Consequently, the 
recent financial crises (in 2008 and 2012) impacted Spain more severely than 
Germany; 

—  NEET statistics (referring to “youth neither in employment, education nor train-
ing”): recent employment surveys of youth between the ages of 15 and 29 reported 
rates of more than 25% in Spain while in Germany rates are less than 10%.

Kotte, Lietz and Lopez (2005) in their review of the PISA 2000 study comparing 
international levels of reading achievement identified important differences between 
Germany and Spain reflecting the different educational systems requiring unique 
approaches for maximum impact. The German educational system typically imple-
ments innovations and reform at the school level (including type of school), while the 
Spanish educational system is more likely to engage in initiatives focusing on indi-
vidual learner aspects. This insight into the particularities of German and Spanish 
education helps to provide a framework for the examples outlined in this chapter, 
where unique programs and pathways are portrayed from Germany, and individual 
programs and ICT learning environments are presented from Spain.

7.3 Creative Process and Education

Foundational models essential to this current comparison of German and Spanish  
examples of creativity and innovation in practice are the 4P’s (product, process, person, 
and press) model (Rhodes, 1961) and the 4C’s (Big-C, Pro-c, little-c, mini-c) model 
(Kaufman & Beghetto, 2009); each are described in other chapters of this handbook in 
greater detail. However, parts of both models are fundamental for understanding the 
creative process in education and help to provide a framework of understanding for the 
examples from Germany and Spain portrayed in this chapter.

The 4P’s according to Rhodes (1961) are person, product, process and press (envi-
ronment). Essentially, creativity or creative output is influenced by all four factors, and 
therefore they are critical to any effort, initiative or program for supporting or fostering 
creativity. In this current chapter, the focus is on process and press (environment).

Creative process can be understood to start with simply a decision to generate 
ideas (Sternberg, 2006). However, it is important to generate ideas that are linked 
closely to problems that impact society. According to Basadur, Runco and Vega 
(2000), the challenge in creativity lies in finding good problems, solving them, and 
then implementing good solutions. 

Regarding press, in educational contexts, the environment can profoundly impact 
learning, determining even if an individual’s creative potential is effectively supported 
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(Beghetto & Kaufman, 2014, p. 54). Explorations relating to instructional design 
(learning environment), physical location or learning spaces have increased, especially 
relating to innovations in educational technologies, including the Internet and social 
media (see Tamim et al., 2011 for a review). 

Integration of the 4C’s model (Kaufman & Beghetto, 2009), enables teachers to 
engage and support the creativity in all learners, not just an elite or select few. Runco 
(2008, p. 1) in his analysis of creativity in education emphasizes the importance of 
creative potential which can be found in every learner, “not just the gifted or highly 
intelligent”. In this current chapter, the focus is on “mini-c” creativity within educa-
tional contexts, in learning environments that are not specifically teaching creativity 
techniques, but rather have effectively integrated specific elements which have the 
possibility of supporting the creative potential of the learners.

7.3.1 Experiential Learning (Knowledge Transfer)

According to Kolb (2014, p. 38), “learning is the process whereby knowledge is cre-
ated through the transformation of experience”. Experiential learning is an important 
feature of the examples from Germany, as they build on the key principles of creating 
knowledge through experience, which is transformed through self-reflection, feed-
back and the self-regulation of learning activities. 

“All new learning involves transfer” (Bransford, Brown, & Cocking, 2000,  
p. 78). Various aspects can help to achieve transfer, from connections to previous 
knowledge to providing time to learn and make connections. Bridging the gap 
between theory and practice requires effective transfer. A benefit of the examples 
from Germany in this chapter is the opportunity for supporting learning transfer for 
students who are active in different learning environments as they move from school 
or university to internships and work placements. Learners are faced with real prob-
lems which require the implementation of new knowledge and concepts, and in turn 
the new knowledge and concepts require new problems and applications. These are 
ideal goals to achieve and no instructional event or curriculum can guarantee their 
occurrence, but preparing and constructing learning opportunities which support 
and foster this transformation of experience into learning increase chances for 
success.

The importance of experiential learning (and finding real, relevant problems) is 
also evident in the examples from Spain dealing with supporting creative potential in 
ICT learning environments for citizenship education. Here the link between experi-
ence and learning environment design is emphasized, especially considering the social 
dimension of creativity within online learning. In modern society, the Internet and 
its search engines are good sources for data gathering, but one cannot deny the 
importance of talking to and seeing people involved in the problem domain, at and 
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on different levels. These social interactions can include experts, mentors, users, pro-
viders, customers, stakeholders, and others within the overall design thinking meth-
odology. In addition, “user experience” is also an important source of information 
and knowledge. This knowledge is not only related to data and objective information 
but also to emotions, values, preferences and needs of the person. The experience of 
users can modify or clarify the goal that must be attained. The engineering design 
includes a technological design, but the end user is a human being, so a human-ori-
ented approach is a necessary requirement.

7.3.2  Environments and Educational Settings for Creativity 
Enhancement

The importance of environment for achieving creative potential has already been 
identified in previous sections of this chapter, yet additional insights into the learn-
ing environment warrant further discussion. Early research in organizations under-
taken by Amabile et al. (1996) clearly identifies the need to not only focus on 
creative individuals, but also on the environments in which creative individuals are 
working. This means making conscious decisions for measures and initiatives used 
to support and foster creative potential. In education, Sternberg (2006) ascertains 
the importance of deciding how to overcome environmental challenges: as a creative 
person one needs to decide if the environment is going to “block” creativity and crea-
tive expression or not (it is a combination of conscious decision making and hard 
work, perseverance to overcome obstacles, rather than to give up and be overcome 
by them instead). 

Recognition of how the environment can influence the intrinsic motivation and 
engagement of learners is a critical element in supporting creative potential. As per a 
study by Samson (2015, p. 161) inclusion of creative problem solving can be used in 
learning environments to foster student engagement, and her findings indicate “strat-
egies that engage and motivate students promote deeper learning and foster the 
development of effective problems solving and critical thinking skills”. The system-
atic review by Davies et al. (2013, p. 88) identified key factors of learning environ-
ments for supporting creative skills development in children and young people, 
including “physical environment, availability of resources/materials, use of the out-
door environment, pedagogical environment, use of other environments beyond the 
school, play based learning, effective and flexible use of time, and relationships 
between teachers and learners”. With the advantages of ICT and online learning for 
the innovative design of learning environments, the examples from Spain build on 
the principles for supporting creative potential, especially the recommendation by 
Beghetto and Kaufman (2014, p. 66) to “provide opportunities for choice, imagina-
tion, and exploration”.
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7.4  Examples from Spain: Impact Research in the Field  
of ICT in Education

In order to fully understand the different conceptions of media competence (Ferrés & 
Aguaded, 2011), and their level of assimilation in Spanish citizenship, it is necessary 
to consider various educational research projects which are being carried out currently 
in Spain.

According to Gilster (1997), the concept of digital literacy is defined as the capac-
ity to understand and use the sources of information when they appear through the 
computer. His research emphasizes idea mastery rather than mastery of computer 
skills, since digital literacy learning goals include the competence of transforming 
information into relevant knowledge for application in real life contexts, as well as the 
ability to use digital tools for finding new information. According to Pavón et al. 
(2015), another fundamental aspect is being able to recognize the double nature of 
the Internet as it aids in accessing and communicating information.

One of the most significant conclusions drawn from the body of literature is that, 
in spite of the increasing availability of technological resources in schools (such as 
computers, computers with Internet connection, blackboards and digital projectors, 
etc.), the educational practice of educators in the classroom does not presuppose a 
substantive alteration of the model of traditional teaching (Área, 2008; Coll, 2008). 
Almost two decades have passed with continuous efforts and projects launched insti-
tutionally by Spanish educational administrations. Nevertheless, the presence and 
educational use of computers still has not been widely employed, nor has it become 
an integrated practice in schools. The use of digital technology resources to achieve 
educative aims remains low with minimal representations of progress, innovation or 
improvement in regard to traditional practices.

The following outlines two important educational research projects from the 
University of Cadiz which are currently being developed and implemented. They 
provide insight into current research trends developing in Spain in this field.

7.4.1  Excellence Project of Junta de Andalusia (P10SEJ-5823) 
“Audiovisual Competence of Andalusian Citizenship. 
Strategies of Media Literacy in Society of Digital Leisure”

According to Aguaded and Cruz-Diaz (2014), the consumption of media in the present 
society is undeniable: the amount of hours spent in front of screens within all social sec-
tors counts for a large proportion of leisure time for citizens all over the world. The 
audiovisual communication in these activities acquires a special transcendence in the 
context of digital society (web society) where the information and communication tech-
nologies permeate all areas of daily life. Yet even with the massive presence of the media, 
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citizens have had few training experiences targeting development of their audiovisual 
media skills. Educational centers, civic associations and media communications have not 
encouraged the development of audiovisual competence as being essential for the pro-
motion of a critical and “competent” citizenship.

These studies, based on previous research work performed by the researchers of 
this project, strive to advance the current conceptualization of digital literacy and 
audiovisual competence in digital contexts. In addition, they examine different areas 
of citizen intervention detecting lacks and needs to plan global strategies for the 
administration as well as to establish training programs for the different sectors 
concerned.

7.4.2  Policies of “A Computer per Child” in Spain. Views and 
Practices from the Teaching Staff before the 2.0 School 
Program. A Comparative Analysis among Autonomous 
Communities

The Spanish school system is currently in a process of change in response to the mas-
sive arrival of digital technologies at school, which is also the experience in other 
systems around the globe, including North America, Europe and Latin America 
(Portugal, Uruguay and Argentina). Through new educational policies, Spain is 
attempting to create the necessary infrastructure and legal framework for effective use 
of these new technologies. The example of the School 2.0 Program, presented in this 
section, is an educational policy prescribing that every pupil and teacher receive a 
laptop, apart from multimedia projectors and digital blackboards to classrooms 
(funded by the Ministry of Education in collaboration with different regional govern-
ments of autonomous communities).

The potential impact and effect of such a comprehensive policy providing imme-
diate access to digital technology is great, but it is unclear exactly how such a policy 
will impact the teaching and learning processes at school. The work of Pavón et al. 
(2015) examines this situation in greater detail putting forward questions that remain 
unanswered, as well as research goals that will help to shed light on these difficult 
issues facing education in Spain (see Table 7.1). Such research is critical for continu-
ing to develop the quality of education using ICT in Spain, as the policy simply 
addresses the issue of access, but the challenge remains to make effective use of digital 
technologies in the classroom and school from the perspectives of educator (including 
school administrators) and learner.

The examples from Spain also clearly raise the issue of digital (ill)literacy as a 
central challenge, facing not just Spain, but within the larger context of modern 
knowledge society. Pavón et al. (2015, p. 29) consider some of the potential dangers 
of being unable to effectively use and navigate digital technologies: “Digital illiterates 
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lose social and economic opportunities and the easy access to public services that can 
save time and money [...] those who do not have an adequate level of knowledge on 
ICT are disadvantaged in the labor market and have less access to information to 
participate in society as consumers or citizens”.

Digital literacy remains a major goal of educational initiatives in Spain and 
requires creative and innovative reform, especially concerning teaching methods and 
educator roles: “In order to answer the educational needs of modern society a funda-
mental change must occur, moving from a traditional teaching practice focused pri-
marily on teachers, to a new tradition of teaching practice focused on the learners: 
new contexts of diversified teaching, new ways of building knowledge, new methods 
for realizing continuous assessment, and new means of communication enabling 
direct interaction with the community” (Pavón et al., 2015, p. 29).

7.5 Examples from Germany

The examples from Germany in this chapter reflect the rich tradition in German educa-
tion for effective combination of theory and practice providing opportunities for expe-
riential learning. These examples offer insight into supporting the development of 
creative potential in higher education at the program level (cooperative education and 

Table 7.1:  School 2.0 Policy in Spain: Open questions and research goals (adapted from Pavón et al., 
2015).

Open Questions

· What effects, and educational and organizational impact will this abundance of technologies have in 
regular classrooms? 

· How much will the methodology in classroom teaching and student learning processes change? 
· How will the policy impact use of textbooks and traditional learning materials? 
· What are the views and opinions of the teaching staff about this program? Are there any differences 

in these views and teaching practices according to specific regions or autonomous communities? 
· What synergies can be generated by the experience of School 2.0 Program in relation with other simi-

lar policies applied in different Latin American countries?

Research Goals

· Identifying opinions, expectations and assessments of primary, secondary teachers about School 2.0 
Program, and the use of ICT in teaching in Spain.

· Exploring what type of teaching practices or learning activities are organized in the context of the 
classroom, by using these technological resources and by studying the impact on the teaching 
methodology.

· Comparative analysis of these phenomena among some autonomous communities that participate in 
the School 2.0 Program (Andaluzia, Asturias, Catalonia, Canary Islands, Extremadura, The Basque 
Country), and others that do not participate (Madrid and Valencia).
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berufsbegleitende Studiengänge) and at the instructional level (integration of outdoor/
adventure elements and Erlebnispädagogik into university curriculum).

7.5.1 Cooperative Education (Berufsbegleitende Studiengänge)

Germany’s vocational education and training (VET) has a rich tradition of dual edu-
cational formats integrating “work-based and school-based learning in a wide spec-
trum of professions flexibly adapting to the changing needs of the labor market […] 
as it prepares apprentices for a successful transition to full-time employment” 
(Hoeckel & Schwartz, 2010, p. 5). Referring to the visualization of the German edu-
cational system as shown in Fig. 7.1, dual system offerings occur at the secondary and 
postsecondary levels, involving participants between the ages of 15 and 22. The dual 
system is well established and accepted in Germany with high levels of participation, 
funding support and interaction between companies, schools and political governing 
bodies. Even with its many advantages for easing the transition into full-time work 
and meaningful careers, Hoeckel and Schwartz (2010) identify many challenges fac-
ing the system as it strives to remain viable and relevant given changes in society 
(change in population demographics) and industry (competency evaluation of dual 
students and opportunities for further participation in tertiary education), and ongo-
ing debates regarding reform measures are prevalent (Euler, 2013; Powell et al., 2012).

Graf (2013, p. 95) in his analysis of VET and higher education in German lan-
guage countries (Austria, Germany, Switzerland) identifies an increase in dual or 
“hybrid” offerings of VET at the tertiary level which he defines as dual study pro-
grams: combination of “in-company work experience with tertiary studies at voca-
tional academies (“Berufsakademien”), cooperative universities (“Duale Hochschulen”), 
universities of applied science, or universities”. Special characteristics of dual study 
programs include the integration of two or more learning environments, contractual 
relationships between students and company (and increasingly with the participating 
higher education partner). Graf recognizes that the majority of dual study programs 
currently occur at the Bachelor level, with only a small percentage of programs offered 
at the Master level. These dual study programs represent a trend in the German edu-
cational system to merge VET and higher education, which have traditionally been 
separate areas of educational activity, resulting in new degree programs that are 
defined and developed together with industry partners, while still retaining the inher-
ent competition between academic and vocational providers in recruitment and sus-
tainability of participant numbers (Graf, 2013; Powell et al., 2012).

The University of Applied Management (UAM), located in Erding, close to 
Munich, offers not only standard Bachelor and Master degree programs, but also 
special programs that are innovative variations of dual study programs, namely 
cooperative education programs (berufsbegleitende Studiengänge). As a private, 
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government approved and accredited university of applied sciences, such programs 
have helped to establish its reputation as a quality, sustainable institution with close 
partnerships with industry, often in niche areas. Company participation has many 
advantages, since cooperative education programs between universities and compa-
nies provide a unique solution to problems of employee retention during continu-
ing education and achievement of recognized certification and qualification 
credentials (Werner & Schmidt, 2006). Unique features of these programs include 
the following:

(a) Combination of vocational training and work experience with university studies 
(resulting in effective transfer of theory and practice);

(b) Internationally recognized university qualification (most often Bachelor degree);
(c) Semi-virtual learning format combining online and onsite learning environ-

ments: online learning platform (flexible access to learning materials and interac-
tion with teachers and students); onsite instruction (intensive 1-week blocks, 
offered three times during the semester);

(d) Structured (contractual) relationship between student, company, and university. 
Depending on the type of cooperative education, the contract ensures participa-
tion and commitment of all three parties (and protects student rights within the 
academic setting).

UAM offers a variety of cooperative programs differentiating on types and depth 
of cooperation. Table 7.2 provides an overview.

At a “basic” level, the semi-virtual educational approach at UAM makes it pos-
sible to combine work and study in all programs with great advantages for both 
employers and student-employees (advantages increase for both parties when the 
employment is relevant and meaningful to the program of study). The cooperative 
forms of “open” and “closed” programs intensify the level of commitment between 
employer, university and student-employee, with “closed” programs reaching the 
highest involvement possible for companies within the UAM educational model 
(the university maintains its authority and academic responsibility as degree- 
granting institution).

The UAM models of cooperative education programs combining work and 
study are effective in supporting the development of students’ creative potential 
within a larger framework of citizenship education as new knowledge is jointly cre-
ated (students, university instructors and trainers at work), requiring active engage-
ment and participation; furthermore, the employer supports learning processes 
(financial benefits and permitting time for learning away from work) and helps to 
create an environment with “press” (real-life pressures and demands relating to work 
and job performance).
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7.5.2  Integration of Outdoor/Adventure Elements 
(Erlebnispädagogik)

Given the positive impacts of outdoor educational experiences outside classroom 
environments (Hattie et al., 1997), UAM has engaged in ongoing efforts to provide 
students opportunities for outdoor adventure education (OAE) at the UAM 
Adventure Campus (Treuchtlingen, Germany) located in the heart of the Altmühltal 
National Park in Bavaria. With a wide range of programs, activities and facilities, 
experiential learning enhances and enriches the curriculum through integration of 
adventure and outdoor (including Erlebnispädagogik) elements to create a unique 
“learning experience” (Schmidt et al., 2014). At the program level, students can 

Table 7.2:  UAM cooperative program types.

Type: Cooperative 
“closed” Example: Public Management Degree: B.A., Business

Description:
Partner: City of Munich Administration.
· Recruitment is controlled entirely by partner, enrollment adheres to university requirements.
· “Closed” program (only students employed with partner can participate).
· Contractual relationship (specifying agreements for tuition support, amount of required work/learn-

ing days, etc.) for full duration of program.
· Internship requirement (employment with partner is recognized).

Type: Cooperative “open” Example: Retail Management & 
E-Commerce

Degree: B.A., Business

Description:
Multiple partners: SportScheck, REWE, Hagebau, and others (open to new partners).
· Recruitment and enrollment controlled by university (partners commit to sending participants each 

semester).
· “Open” to all students (regardless of employment status).
· Contractual relationship for working students (see above) for full or partial duration of program.
· Internship requirement (employment with partners is recognized); all students must complete 

internship (non-partner companies permitted).

Type: Cooperative “open” Example: Business Administration; Sport 
Management; Business Psychology

Degree: B.A.  
(all programs)

Description:
No defined partners: open to companies willing to employ students or provide internship placements.
· Recruitment and enrolment controlled by university.
· “Open” to all students.
· Students can work and study during full or partial duration of program.
· Internship requirement mandatory for all students (relevant employment is recognized).
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Table 7.3:  Experiential learning at UAM Adventure Campus.

Type Title Description

Integrated
“multiple”

Team 
training

Multiple events, ongoing in character, open to any seminar or group of 
students during any semester (can be offered within one seminar or a 
series of seminars; various facilities, locations and equipment are 
available).

Module goals: (interdisciplinary) to plan, organize and deliver team devel-
opment activities in a high-ropes climbing garden (including supervision, 
safety and risk-management concerns: trainer recommended).

Integrated
“mixed”

Low-ropes 
garden

Single event, but ongoing in character (as part of facility development creat-
ing a learning space for new events and training), not limited to time or 
participants.

Module goals: development of adventure sport facilities.

Integrated
“single”

Stand-up 
paddling

Single event, limited to a specific group of students in a defined time span 
(project lasted three semesters, integrated into individual academic plan 
for participants).

Module goals: to create, plan, organize and operate an expedition.
Project website (student generated): www.sup-a-lot.de.

complete a degree (Bachelor and Master) in Sport Management with a special major 
in “Outdoor Sport and Adventure Management”; at the module and course levels, 
many activities and facilities are offered that bring adventure into the learning and 
take students outdoors, including water, land and air-based environments (e.g., sail-
ing, climbing and paragliding). The campus extends its facilities and program offer-
ings through cooperative partnerships in the region.

Erlebnispädagogik in Germany has a clear focus on youth leadership and skills 
development as it engages participants in real environments with physical, psycho-
logical and social challenges (Heckmair & Michl, 2012, p. 115). Through reflection 
and discussion, these challenges can be used as metaphors for other obstacles in life 
and can support individual personality development. International programs in 
OAE move in a similar direction and emphasize interaction with outdoor and 
nature environments along with real or perceived levels of risk (Ewert & Sibthorp, 
2014). Both traditions recognize and encourage active participation, as the chal-
lenges are “solved” by taking action and engaging appropriately and meaningfully 
with the situation.

Experiential learning at the UAM Adventure Campus combining both 
Erlebnispädagogik and OAE traditions can be classified in terms of the level of integra-
tion into the curriculum (single vs. multiple modules), event time frame (one-time 
vs. ongoing), and target group (limited vs. open participation). Table 7.3 describes 
three different examples of experiential learning opportunities that are possible at the 
UAM Adventure Campus.
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The examples in Table 7.3 illustrate just three out of many possible activities 
where students interact with the outdoors in adventure learning environments. The 
goal is to provide a wide range of options that can be included into any relevant 
module in UAM programs, not just those specifically focusing on adventure topics or 
outdoor projects. The team training example is classified as “integrated, multiple”, 
which means the high-ropes garden facilities (specifically, the high-ropes garden) can 
be integrated into multiple modules in any program. Various learning goals can be 
achieved, depending on the module, instructor and participants. The low-ropes garden 
example is “integrated, mixed” since it started out as a special project seminar within 
the major “Outdoor Sport and Adventure Management” (limited to a specific group 
of students) and then ended as a multiple-usage facility for ongoing (open to any 
module and all students). The last example of stand-up paddling is a clear example of 
a single event for a specific group of students (project seminar in expedition plan-
ning); even if repeated, it will still be limited to a defined group of students.

The examples of experiential learning listed in this section have a positive rela-
tionship to creative potential development given the emphasis upon active participa-
tion, responsible (sustainable) behavior in natural environments, social cooperation 
and teamwork skills, and above all a solution-oriented approach to challenges and 
problems. The real (and often dangerous) problems facing participants require tenac-
ity, trust and tangible application of knowledge in creative solutions often resulting 
in levels of achievement surpassing initial, self-assessed expectations.

7.6 Conclusions 

Education in the knowledge and information society requires an open and flexible 
approach enabling learners to develop knowledge, skills, talents and creative poten-
tial. There is no prescription for guaranteed success, but there are many effective 
examples of learning environments, programs and curricula that are moving in the 
right direction. Much can be gained by reviewing and examining educational practice 
beyond regional, national and international borders to learn from and with each 
other. Given the unique characteristics of educational systems, the examples provided 
in this chapter also coincide with interpretations made by Kotte, Lietz, and Lopez 
(2005) regarding cultural approaches to education in Spain and Germany, where 
individualized options are more likely to occur in Spain (such as the policy to give 
each individual pupil and teacher a laptop in the School 2.0 Program), and program 
or even school-type initiatives are likely in Germany (such as dual education programs 
and berufsbegleitende Studiengänge).

Integrating fundamental principles, theories and models of learning and creativ-
ity can add to the success of educational programs and initiatives. The examples in 
this chapter illustrate how creativity can be fostered within innovative learning 
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environments supporting the development of active and engaged learners in Germany 
and Spain.
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Chapter 8

The Management  
of Creativity and Innovation:  

Is It Possible and How?
Andreas Reichert 

8.1 Introduction

This chapter focuses on the controversy whether creativity and innovation can be 
managed and how. Before answering this question, the relevance and importance of 
management to the fostering and sustainable development of creativity/innovation 
will be stressed. The definition of management will be introduced followed by key 
issues related to the management of creativity and innovation. Further, the systemic 
approach including the alignment of organizational characteristics to contingencies 
will be elaborated. Afterwards, the relevance of key performance indicators is briefly 
discussed and different ways to measure innovation and creativity are introduced.

The systematic review of the literature on theoretical approaches and the sum-
mary of the practical management tools and techniques show that creativity and 
innovation can be managed. At last, the author develops key criteria for choosing 
appropriate tools and strategies to better manage creativity and innovation. 

8.2 Theoretical Concepts of Management

8.2.1 Definitions of Management

The word management derives from the Latin word manus (hand) and ermerges 
from the Italian mannegiare, which refers to the handling and training of horses 
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(Kessler et al., 2013). Its use has been expended to also describe how humans 
 handle things or other human beings. Even though management is probably as old 
as human existence, the modern history of management started with the industrial 
revolution, when engineers taught the world industrial management (Adetule, 
2011).

Back then, industrial management was mostly production management but 
within the past 65 years, management theories developed in many directions with 
many branches. Before listing main directions of such theories, a common definition 
of what comprises management needs to be set. As Adetule (2011) notes, there are 
different definitions of management, which are widely accepted and all depend on 
whether management is regarded as art, science, function or a process. What they all 
have in common is that they are mostly about organizational goals that need to be 
achieved through the efficient use of available resources including people. The busi-
ness dictionary, for example, defines management as

“a collection of ideas which set forth general rules on how to manage a business 
or organization. Management theory addresses how managers and supervisors relate 
to their organizations in the knowledge of its goals, the implementation of effective 
means to get the goals accomplished and how to motivate employees to perform to 
the highest standard” (from Businessdictionary.com, Feb. 2016).

The Merriam-Webster distinguishes between a simple definition of management, 
which is

“the act or skill of controlling and making decisions about a business, department, 
sports team, etc.
: the people who make decisions about a business, department, sports team, etc.
: the act or process of deciding how to use something” (from merriam-webster.com, 
Feb. 2016)”,

and the full definition, which is comprised by the following three points:

· the act or art of managing : the conducting or supervising of something (as a 
business),

· judicious use of means to accomplish an end,
· the collective body of those who manage or direct an enterprise.

As shown in these definitions, management can be both an act and an art, but in 
any case, management in modern views is almost always related to a person, the man-
ager, and not only to the mere process (Cole, 2004). Therefore, Mintzberg (1973) 
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describes different roles of a manager and gathered them into the three following 
groups:

· Interpersonal roles:
o Figurehead,
o Leader,
o Liaison.

· Informational roles:
o Monitor,
o Disseminator,
o Spokesman.

· Decisional roles:
o Entrepreneur,
o Disturbance handler,
o Resource allocator,
o Negotiator.

Even though these manager roles were recognizable, they were also defined 
very generally and some of them would even apply to non-managerial jobs (Cole, 
2004). 

Some answers on what management is and contains can be found in a more 
structured manner when looking for them in the field of organizational theory where 
management is seen as a function of organizations. According to Handy (1993), 
within the organization, the key variables a manager has to take care of are

· People,
· Work and structures,
· Systems and procedures.

These variables cannot be dealt with in isolation but within the constraints of the 
environment in which Handy sees three components:

· The goal of the organization,
· The technology available,
· The culture of the organization (its values, beliefs, etc.).

The goal for the manager would be to balance these variables and components in 
a way that they meets the needs of an organization in a specific period. Since they all 
influence each other, Handy refers to balancing and not optimizing or handling. Such 
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approach to management is basically a contingency approach to management, which 
will be discussed in more detail in Section 8.2.3.

Even though it has been pointed out that management cannot be seen only as 
the management of the process, Peter Drucker’s (1955) well-known description of 
management was referring rather to the process concept by saying that management 
is concerned with “the systematic organization of economic resources” and its task is 
to make these resources productive.

8.2.2 Management Theories for Creativity and Innovation

In his latest book the Encyclopedia of Management Theory, Kessler et al. (2013) puts 
up 17 categories of management theories, which are currently used:

  (1) Managing people, personality, and perception;
  (2) Managing motivation;
  (3) Managing interactions;
  (4) Managing groups;
  (5) Managing organizations;
  (6) Managing environments;
  (7) Strategic management;
  (8) Human resources management;
  (9) International management and diversity;
(10) Management education, research, and consulting;
(11) Managerial decision making, ethics and creativity;
(12) Management of entrepreneurship;
(13) Management of learning and change;
(14) Management of operations, quality, and information systems;
(15) Management of leadership;
(16) Management of technology and innovation;
(17) Management and social/environmental issues.

One might be tempted to spot numbers 11 and 16 as the relevant categories to 
look for appropriate management theories dealing with creativity and innovation, 
because here the reader finds theories and tools for innovation such as architectural 
innovation, Dual-Core Model of Organizational Innovation, open innovation, lead 
users, stages of innovation, etc. (Kessler et al., 2013). For creativity management, the 
Investment Theory of Creativity, brainstorming, the Componential Theory of 
Creativity, and the stages of creativity are mentioned as most closely related to 
 creativity (Kessler et al., 2013). Even amongst those terms, Kessler notes 
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that in management, the distinction between theoretical approaches and the mere 
combination of instruments is often fuzzy as, for example, brainstorming is rather 
considered as an instrument or technique to generate ideas but not as a creativity 
management theory. Therefore, two main theories will be presented at this point in 
more detail, which are often used in research as well as in the practical field, namely 
the investment theory of creativity and the componential theory of creativity.

The Investment Theory of Creativity was introduced by Sternberg and Lubart 
(1991, 1996). “Investment” was borrowed from economics as a metaphor to denote 
the fact that creative people invest themselves in their projects to yield the “value 
added” on their initial idea. The investment rule of “buy low and sell high” is also 
applicable to the investment in the endeavor of creativity. Buying low means pursuing 
ideas that are unknown or out of favor but that have growth potential. Selling high 
means a creative individual persists in the creative idea against the resistance from the 
crowd. When the creative product is finally accepted by society, the value of the crea-
tive product usually increases. Within the frame of this rather economic theory on 
creativity, Sternberg states six main determinants namely: 

(1) Intellectual abilities: They are generally acknowledged to be necessary but not 
sufficient for creativity. Sternberg and Lubart distinguish three intellectual skills they 
consider to be important: the synthetic, analytic, and practical–contextual ability. 
(2) Knowledge: One needs to know the current limitations in the field to move forward 
in the field, but extensive knowledge about a field can also result in closed and 
entrenched perspective. One also needs to use one’s relevant knowledge as a bridge 
and not a barrier for exploration. (3) Thinking styles: Here both the preference to think 
creatively and the ability to think creatively play an important role. The preference to 
think creatively is particularly important in order to separate important questions 
from those with less relevance. (4) Personality: A list of different personality traits 
include traits like self-confidence, tolerance, openness, psychological mindedness, and 
introversion (Feist & Barron, 2003) as well as tolerance of ambiguity, risk-taking, 
preference for disorder, delay of gratification (Dacey, 1989); aesthetic sensitivity, 
broad interests, attraction to complexity, independence of judgment, self-confidence, 
creative self-concept (Barron & Harrington, 1981); autonomy, introversion, openness 
to new experience, norm-doubting, self-confident, self-accepting, driven, ambitious, 
dominant, hostile, and impulsive (Feist, 1998). (5) Motivation: Intrinsic motivation 
is essential to creativity also within the organizational context (Amabile, 1996). 
McMullan and Kenworthy (2015) argue that motivation is not something inherent 
in a person: one would decide to be motivated by one thing or another. (6) Environ
ment: Since different systems and different cultures support creativity differently 
and also have different conceptions of what constitutes creativity (for review, see 
Rudowicz, 2003), it is important to consider the environment into account when 
assessing creativity. The nature of confluence in the investment theory of creativity 
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was of special interest for research since the interactions of the six factors need to 
be discovered and explained.

The Componential Theory is recognized as one of the major theories of creativity 
in individuals and organizations, and it has been used as a partial foundation for 
several other theories as well as for empirical research (Amabile, 1983). Amabile’s 
earliest descriptions of the theory, in a 1983 article and a book of the same year, have 
garnered nearly 2,000 citations in the academic literature. Before Amabile’s social 
psychological approach, the psychometric perspective was dominant and approaches 
stemming from this perspective concentrated on the individuals in isolation from 
others. Since the environmental factors which influence creativity are difficult to 
control in lab experiments, Amabile’s model was an attempt to look more broadly 
into the creativity and to place it in a social context. The componential model of crea-
tivity includes person-related factors as well as the work environment variables. The 
person-related factors are expertise, creative thinking and intrinsic task motivation. 
More important for managers in organizations are the environmental factors of the 
componential theory as they are more manageable in comparison to the person-
related factors. These components include the organizational motivation to innovate, 
resources, and management practices.

The organizational motivation to innovate describes the basic orientation of the 
organization to innovate, which comes usually from higher levels of management. 
Besides these stimulating values and mechanisms, the organizational motivation to inno-
vate also requires the absence of several elements that bear the potential of undermining 
creativity, such as political problems, destructive criticism and competition within the 
organization, strict control by upper management, and excess of formal structures and 
procedures. Resources include in a wide sense everything that enables work in the domain 
targeted for innovation such as adequate time for developing novel work within a 
domain, work force with necessary expertize, funds allocated to this work domain, mate-
rial resources, systems and processes for work in the domain, relevant information, and 
the availability of training. Management practices include both levels, the organization 
as a whole as well as the level of individual departments and projects. Researchers and 
theorists recommend that creativity and innovation are boosted by autonomy and a 
considerable degree of freedom in the conduct of one’s work (Weinstein et al., 2010; 
Amabile & Gryskiewicz, 1987). Also the matching of individuals with their assignments 
based on their skills and interests is a crucial aspect of fostering the sense of positive 
 challenge at work. The following relationships were established by researchers between 
project supervision and creativity: 

· Clear setting of overall goals while allowing procedural autonomy (Amabile & 
Gryskiewicz, 1987; Weinstein, Hodgins, & Ryan, 2010).

· Clear planning and feedback (Amabile & Gryskiewicz, 1987).
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· Good communication between the supervisor and the work group (Amabile & 
Gryskiewicz, 1987).

· Enthusiastic support for the work of individuals as well as entire groups (Amabile & 
Gryskiewicz, 1987).

· Work groups should have different skills, trust and should communicate well 
with each other, challenge each other’s ideas in constructive ways, be mutually 
supportive, and be committed to the work they are doing (Amabile & 
Gryskiewicz, 1987).

The plethora of management theories on creativity and innovation as listed by 
Kessler et al. (2013) points to a problem. The above-mentioned 11th and 16th catego-
ries of the book the Encyclopedia of Management Theory alone contain over 40 theories 
and tools about the management of creativity and innovation. Other categories also 
contain relevant theories such as the self-determination theory that is widely used to 
explain the connection between intrinsic motivation and creativity (Grant & Berry, 
2011; Mumford, 2012; Dewett, 2007). Self-determination theory is consequently 
assigned to the category of “managing motivation” even though it is also linked to the 
management of creativity. Also, within the management of entrepreuneurship, crea-
tivity and innovation are under examination. For example, an examination of the 
term “entrepreneurial creativity” can be found in Amabile’s paper from 1996 on crea
tivity and innovation in organizations, where she argued that definitions on creativity 
and innovation would lead directly to a definition of entrepreneurial creativity: 

“The implementation of novel, useful ideas to establish a new business or new pro-
gram to deliver products and services. Primary novel, useful ideas may have to do 
with (a) the products or services themselves, (b) identifying a market for the products 
or services, (c) ways of producing and delivering the products or services, or (d) ways 
of obtaining resources to produce or deliver the products or services” (p. 2). 

Particularly part (a) of this definition on entrepreneurial creativity would be rather 
linked to creativity, connects Kesslers’ two categories “management of creativity” and 
“management of entrepreneurship”. This provokes the question of what is the most 
adequate framework for creativity and innovation in theory? An answer might be in 
the systemic view of creativity and innovation.

8.3  Key Issues Related to the Management of Creativity  
and Innovation 

As Csikszentmihályi (1999) argues, creativity would not take place in a singular crea-
tive person. Instead, it emerges in a system consisting of three components: the 
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domain, the field, and the individual. He further claims that the interaction of the 
three systemic components decides that a given contribution is in fact creative. His 
view would anchor creativity and innovation in a rather system theory approach of 
management. So the question whether the system theory approach is appropriate for 
anchoring creativity and innovation depends largely on whether there is support for 
creativity being domain specific or domain general. Research shows that there are 
theories of creativity that hold support for domain generality and others for domain 
specificity, and there are also some that include both such as Amabile’s Componential 
Model of Creativity (Baer, 2010). Although Kaufman and Baer criticize Amabile’s 
model for not being clear enough regarding what the domains are and how they 
might relate to each other. Therefore, Kaufman and Baer (2005) proposed a hierar-
chical model that includes both domain-general and domain-specific elements. 
While Csikszentmihályi (1999) distinguishes between the individual the field and 
the domain, Kaufman and Baer (2005) distinguish between initial requirements, 
“General Thematic Areas”, “Domains” and “Microdomains”. The “Initial Requirements” 
such as intelligence or motivation which are completely domain-general factors, and 
which influence creative performance to some degree across all domains. At the 2nd 
level, the “General Thematic Areas” refer to broadly defined fields such as Artistic/
Verbal, Artistic/Visual, and Math/Science. Kaufman, Cole, and Baer (2009) (Baer, 
2010) distinguished seven “General Thematic Areas” namely, Performance, 
Entrepreneur, Artistic/Visual, Interpersonal, Artistic/Verbal, Problem Solving, and 
Math/Science. On the third level, they refer to “Domains” which lie within larger 
“General Thematic Area”. For instance, within the Area of science lies the domain of 
physics or within the area of “Artistic/Verbal” lie poetry, fiction and playwriting. At 
last, on the fourth level Kaufman and Baer name “Microdomains” which refer to 
specific tasks within a domain such as studying experimental physics within the 
domain of physics or studying fruit flies within the domain of biology. Kaufman and 
Baer suggested that for example studying fruit flies intensively for 5 years may help 
to create theories in one of biology’s microdomains but would be of little use in 
another.

Based on the process of innovation generation, Cagnazzo, Taticchi, and Botarelli 
(2008) managed to distinguish all relevant models on innovation management in five 
groups, namely the Technology Push Model, the Market Pull Model, the Coupling 
Model, the Integrated Model, and the Functional Integration Innovation Model. 

The Technology Push Model was developed in the 1950s by observing firms that 
were able to evaluate technological opportunities and create products based on avail-
able technologies. As a consequence, innovation process was perceived as sequential 
starting by internal R&D activities. By contrast, the starting point of innovation for 
the Market Pull Model, developed in the mid-1960s, early 1970s, was the market, or 
from customer’s needs respectively. The Coupling Model in the 1970s combined the 
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previous two models. It was also sequential but with feedback loops that included 
internal networking between teams. Here, it was important that the company not 
only had the newest technology but also was informed about true customer needs. In 
the fourth model also, business partners such as suppliers played an important role in 
the innovation process. Plus, the importance of internal departments working well 
together was seen as a crucial determinant of innovation. Finally, in the Functional 
Integration Innovation Model, the focus was on decreasing both time and cost in new 
product development through the use of computerized tools.

The literature review on innovation management of Adams and colleagues 
(2006) summarize innovation management models as primarily process models in 
nature. Each model can be distinguished regarding different criteria, often including 
dimensions such as radical vs. incremental, the organization type, size and the 
environment. 

Several researchers in the field of innovation have developed their own conceptual 
models of the innovation process, and such models share three overarching phases, 
namely first, the idea generation and selection, second the idea realization, and third 
the idea commercialization (Sattler, 2011). From internal and external search, new 
ideas are generated and selected for innovation. These ideas result from a supply-
induced technology push or from a demand-driven market pull. The second phase 
then contains the technological realization of new ideas and the evaluation of their 
potential economic success in the target market. The third and final phase is com-
prised of the production and introduction of the innovation into the market.

Authors differ in including or excluding the post launch or commercialization 
phase of the innovation process (Kotsemir & Meissner, 2013). On what all research-
ers and practitioners agree though, as noted above, is that innovation always includes 
the implementation of an idea and not only the mere generation of ideas. In the field 
of innovation management, it is acknowledged that theory and praxis are interde-
pendent since management practices that are based on theoretical models need to be 
tested in reality to see if the theoretical assumptions work in practice. In turn, these 
practical results provide information for new research questions and modification for 
existing models (e.g., Rothwell, 1994; Van der Ven, & Poole, 1990).

8.4  Contingencies and Their Impact on Creativity 
Management 

The claim of contingency theories is that organizational effectiveness would result 
from fitting characteristics of the organization with contingencies (Donaldson, 
2001). For example, it is about how the structure of an organization fits contingencies 
that reflect the situation of the organization. Therefore it is the organization’s motiva-
tion to avoid a misfit between the organizational characteristics and the 
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contingencies. Since the contingencies change over time, the organization needs to 
adapt its characteristics.

Modern literatures in management and marketing have approached the study of 
creativity exploring theoretical and empirical issues associated with the non-routine 
nature of creativity, often within the broader context of innovation, also including the 
contingencies that influence creativity within an organization (Davila & Ditillo, 
2013; Tidd, 2001). Managing creativity requires knowing what influences organiza-
tional creativity. As with routine performance also creative performance management 
can focus on all or parts of the three levels — the organizational, the team and the 
individual levels within the organization (Mumford, 2012; Kaufman & Baer, 2005; 
Isaaksen & Tidd, 2006). In his literature review of 2001, Andriopoulos claimed to 
have found five distinguished major determinants for organizational creativity 
(Andriopoulos, 2001). These are: (1) Organizational climate (participation, freedom 
of expression, performance standards, interaction with small barriers, large number of 
stimuli, freedom to experiment, building on earlier ideas); (2) Leadership style (par-
ticipative, leader’s vision, develop effective groups); (3) Organizational culture (open 
flow of communication, risk taking, self-initiated activity, participative safety, trust 
and respect for the individual); (4) Resources and skills (sufficient resourcing, effec-
tive system of communication, challenging work); (5) The structure and systems of 
organizations (Long-termism, flat structure, fair supportive evaluation of employees, 
rewarding creative performance).

Runco (2014) and Ryhammar and Smith (1999) also identified workload pres-
sure as a separate determinant of organizational creativity. Even though, it is possible 
to spot several determinants of organizational as well as of team and individual crea-
tivity, the cause-and-effect relationship of such determinants and creativity is often 
anything but clear. Some argue that creativity and management would be two things 
that cannot be combined in a satisfactory manner. Bilton (2008) challenges such 
thinking in his book Management and Creativity: From Creative Industries to Creative 
Management. He criticized Tom Peter’s concept of “liberation management” that 
stipulates that creative people work best when they are free from any constraints, ask-
ing for managing as funky, creative and anarchic. He argued that creative activities 
actually thrive on constraints and boundaries. It is suggested that creative processes 
and management processes are complementary in any problem-solving activity rather 
than antagonistic. He elaborated that creativity is not just about fantasy, spontaneous 
discoveries and inspiration, it was also a rational, deliberately managed process. 
Analogously, management is not only shaped by logical processes, but it also involves 
insight, intuition, fantasy, creativity and risk. In particular, there is a similarity 
between the creative process and the strategy making process. Both are composed of 
two separated stages, first divergence and then convergence.

From outside the organization, there are also economic factors that influence the 
success of an innovation (Weis, 2012). In the 1920s, the Russian economist Nikolai 
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D. Kondratieff established, based on data from Germany, France, Great Britain, and 
the USA, that economic cycles follow a sequence of boom, recession, depression, and 
recovery in waves of about 40–60 years. With the forecast of the third wave, he was 
able to explain the economic crisis in the late 1920s. Upon Kondratieff ’s cycles Joseph 
Schumpeter recognized that fundamental technical innovations are the causes of these 
long waves and from that he drew the concept of base innovations, which inspire or 
enable further innovations.

Later on, as noted in Gaspari and Millendorfer (1985), the Austrian futurologist 
Hans Millendorfer pointed out the link between economic development, innovation, 
and motivation based on valid social psychological investigation. According to that 
model, a new cycle begins with the dissatisfaction of the next generation with — tech-
nologically influenced — conditions of work and life of the previous generation. The 
resulting paradigm shift leads to technical innovation, which in turn gives way for 
new social perspectives, and thus has structure-changing influence on society. While 
the resistance to change causes often the economy to go down until mostly first minor 
innovations develop initially in niches. Some of those establish themselves and they 
grow, stagnate, and eventually more suitable innovations will replace them and then 
it starts all over again.

After the Kondratieff cycles, Jackie Fenn, from the American consulting firm 
Gartner Group (Gartner Group, 2011) discovered that when introducing new tech-
nologies, often the same pattern develops with respect to public attention over time. 
The single steps of the innovation differ in terms of their visibility to the public and are 
considered until the technology is established in the market. The first phase is called 
“peak of inflated expectations” in which technology shows some problems and therefore 
cannot meet its attributed expectations. Consequently the attention drops to the next 
minimum, the so-called “trough of disillusionment”. Afterwards by tackling the prob-
lems that caused disappointment, solutions are on their way which characterizes the 
phase “slope of enlightenment”. Finally, in the last phase “the plateau of productivity” 
the technology has found its proper place even though mostly below its initial 
expectations. 

At this point, it shall be noted that the author of this chapter joins the critical 
notion that such hype cycle lacks real predictive value since it is rather describing than 
predicting different phases that most — not even all — inventions go through.

8.5  Measurements of Creativity and Innovation  
in Organizations

Even if management knew what contingencies are crucial to creative and innovative 
performance in an organization, it still needs to establish its own definition of suc-
cessful innovation Kirchgeorg, Achtert & Grobeschmidt (2010). Innovation can refer 
to a product or a process and it can contain different types (radical vs. incremental), 

b2590_Ch-08.indd   165 3/1/2017   1:10:10 PM



166 Handbook of the Management of Creativity and Innovation

b2590 Handbook of the Management of Creativity and Innovation: Theory and Practice

but another aspect is how the innovation output is measured. Since organizations 
often base their actions on key performance indicators, the management needs to 
assure that such indicators are linked to the right numbers and forms of behavior. For 
instance, the consultancy firm Arthur D. Little has asked in their “Global Innovation 
excellence study 2009–2010” more than 400 companies from all industries to rate 
their innovation performance indicators. The result was that 72% of these companies 
rated them as weak.

Key performance indicators in turn are often based on measurements, which 
include regular and recognized R&D data on main source of technology, patents, 
significant innovations measured by output, innovation surveys, product announce-
ments, which are close to commercialization, knowledge system measures, or expert 
judgments (Bon & Mustafa, 2013). It seems clear that depending on the measure 
chosen within an organization, the whole innovation process as well as the innova-
tional culture aligns accordingly. Bon and Mustafa (2013) argued that the innovative 
outcome is dependent on two things, first people who provide an environment for 
ideas, and second people who decide which ideas are worthy. They further high-
lighted that understanding the type of innovation was crucial for the innovation’s 
success. They distinguished here three dominant types of innovation: incremental vs. 
radical innovation; technological vs. administrative innovation and product vs. pro-
cess innovation. Technological innovation describes the adoption of new technologies 
for the incorporation of new products and processes, which are expected to increase 
the competitive advantage. The administrative innovations refer rather to internal 
process optimizations, the optimization of routines, structures or the system. Through 
them, the delivery of a service or product should be supported. Product and process 
innovations are both under the technological innovation type. While product innova-
tions relate to new or improved services or products, process innovations focus on 
improving the effectiveness of production. It is difficult to draw a clear line with radi
cal vs. incremental innovation since their criterion of distinction is novelty. A new 
product that is existentially different from existing products would be considered as 
radical while incremental innovation only includes the addition of elements to an 
existing product. Whether a product or service is radically or incrementally innovative 
depends largely on the environment and the people judging it. Here, the debate on 
what is creative and new goes back to the theories on creativity, namely the mini c, 
little C and Big C distinction of creativity as presented above.

Next to the definitions above, Cagnazzo and colleagues (2008) differentiated in 
their literature modular innovation from architectural innovation. While modular 
innovation refers to the change of a core design or technology such as the change from 
the analog to the digital phone, an architectural change would require a major change 
in the architecture of a technology (Henderson & Clark, 1990). Last but not least, 
they mentioned a new category of innovation that has been conceptualized 
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as disruptive or killer application, which was originally referring to technological 
innovations that came to surpass seemingly superior technology in the market and 
then was also applied for innovations in business models (Cagnazzo, Taticchi, & 
Botarelli, 2008). 

As for the measurement of creativity, in their book on creativity assessment 
Kaufman, Plucker, and Baer (2008) identified four major ways of assessing creativity, 
namely divergent thinking tests, the consensual assessment technique, assessment by 
others, and self-assessment. Amongst others, the Consensual Assessment Technique 
(Amabile, 1982), supervisor ratings and objective measures are mostly used to assess 
the creativity of employees while self-assessment such as the self-efficacy scales are 
quite often used to assess creativity in education (Kaufman, Plucker, & Baer, 2008; 
Shalley and Zhou, 2003; Zhou & Shalley, 2008).

8.6 Can Creativity and Innovation Be Managed and How? 

With regard to the management of creativity and innovation, one of the key ques-
tions seems to be: how to use the available resources including human resources to 
achieve innovative goals of the organization in the most efficient way? There is a 
certain ambiguity in the answer to this question because the use of certain means can 
be efficient for productivity-oriented goals, and yet other means can be efficient for 
rather creativity-oriented goals (Chen, Madjar, & Greenberg, 2011). While the 
 overall organizational goal to survive and maximize profits is rather productivity 
oriented, some milestones towards that goal, for example, the idea generation phase, 
are not productivity but rather creativity oriented and therefore require different 
means (Sattler, 2011).

As already described in the previous part, the management of innovation and 
creativity can not only focus on the management of the process or the person but 
must also consider contingencies, which influence the creative and innovative perfor-
mances. Many scholars have studied the effect of different contingencies with differ-
ent results and management advices resulting from that are manifold. For instance, 
Gogatz and Mondejar (2005) established seven barriers of creativity in business, 
which need to be overcome in an enterprise in order to be innovative. Others such as 
Runco (2014) named specific categories of organizational characteristics that need to 
fit contingencies as shown in Section 8.2.3, while practitioners often refer directly to 
tools that can be used to manage creativity without establishing theory-oriented cat-
egories of organizational characteristics first (Maital & Seshadri, 2012). Maital and 
Seshadri refer to their 10 tools, which derive from established microeconomic con-
cepts and include for example things like the use of price–cost–value benchmarks (to 
steer innovations towards customer margins and not only profit margins), or the 
hidden costs of lost opportunities and the hidden benefits of intangible assets (taking 
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hidden benefits and lost opportunities into account when evaluating project 
proposals). 

As for the service innovations, Gassman and Schweitzer (2014) argued that manag-
ers are too often preoccupied with the later process of innovation where innovation tends 
to be rather structured and that they would not pay enough attention to the early phases 
of innovation where the management of creativity is more predominant. For the man-
agement of innovations they list a couple of instruments, which can be used. Such 
instruments cover not only traditional instruments and processes such as technology 
monitoring, market-oriented research management, lead-user developments, but also 
modern approaches such as frontloading, user community-driven innovation, crowd-
sourcing, anthropological expeditions, technological listening posts in global R&D set-
tings, cross-industry innovation processes, open innovation, and IP cycle management.

Each of such tools has limitations and potential weaknesses as for instance crowd-
sourcing can be a useful instrument to generate more ideas from outside the company 
but it can also be costly and inefficient if there is no working procedure that precedes 
the incoming ideas from outside.

In practice, particularly within the IT industry, a new approach called agile man-
agement has surged and replaced static control-based project management through 
agile control management (Hodgson & Briand, 2013). The question here was 
whether creativity tasks should be managed differently from productivity tasks and as 
an answer to that, the term “agile” came up. According to Highsmith (2010), agility 
refers to the ability to balance flexibility and stability and is needed when traditional 
project management approaches are too rigid and therefore limiting creative perfor-
mance (Caroll, 2012). In 2010, the DSDM consortium (DSDM, 2016) distin-
guished agile project management as a new project management approach interfacing 
other agile methods such as scrum and XP. They claimed that agile project manage-
ment differs from traditional project management in a number of key aspects: 
(1) Management style differs from traditional project management because it concerns 
the role of the project manager as a facilitator who ensures that the collaboration 
between the business and the team members is effective. In the traditional project, the 
manager might be actively involved telling the team what to do. (2) Features of a 
product are not fixed and can change at the start of each new iteration of the produc-
tion while resources are fixed. In traditional project management it is often vice versa, 
features are provided and resources adapt. (3) Project phases in agile projects use a 
number of phases, containing several iterations, leading to a number of product 
releases and therefore a series of implementations while in traditional project manage-
ment the stages take place in a series and do not repeat (waterfall principle). (4) Other 
key aspects include risk management, change of locus of control, the planning and the 
organization of the project as well as the monitoring progress. 
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As for the use of instruments and creativity techniques for the purpose of the 
effective management of creativity and innovation, the author of this chapter main-
tains that certain criteria need to be evaluated before deciding what instruments to 
use for managing creativity or innovation in an organization. Taken together, the 
following suggestions can be made:

· Before using management tools, select those that fit your organizational structure: 
While agile management has proven to be the appropriate way for managing crea-
tivity in project settings where hierarchies are rather flat, it is more difficult to 
implement it in larger organizations where strong hierarchies are predominant.

· Consider the patterns of the field and domain. Do not use tools to spur on creativ-
ity because they worked in one domain, you need to critically evaluate it for your 
own field and domain.

· Take the type of your creativity/innovation into account (radical or incremental). 
The more radical creativity is required the more the manager needs to focus on the 
early phase of innovation, namely idea generation and selection.

· Distinguish between service and product: Certain methods suggest to put the user 
in the center of the innovation process. Particularly for service innovations, such 
approach is recommended.

· Mind the difference between administrative, process and product innovation! This 
aspect is important in order to decide where to get ideas from. While with products and 
services customers might be a good source, for processes and administrative innovation, 
your own stuff, competitors or cross-industry perspectives might be better sources.

· Do management of the overall innovation process (idea management, idea imple-
mentation, product management or R&D and commercialization) and do not  
focus only on the later phases of innovation.

8.7 Conclusion

The range and variety of theories, instruments and techniques in creativity and inno-
vation management described in this chapter have shown that there is no one golden 
approach to the management of creativity and innovation. Certainly management 
can benefit from tested theories in the practical field such as the Componential 
Theory of Creativity (Amabile, 1983) and the Investment Theory of Creativity 
(Sternberg and Lubart, 1991, 1996) in a way that allows us to adjust the right deter-
minants and characteristics of creativity and innovation in the organization to corre-
sponding contingencies (Donaldson, 2001). Runco (2014) and Ryhammar and 
Smith (1999) named six important characteristics that organizations need to align in 
order to secure creative performance of the organization: organizational climate, 
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leadership style, organizational culture, resources and skills, the structure and systems 
of organizations, and workload pressure. 

We also learned that an adequate theoretical approach for creativity and innova-
tion management is difficult to find, so it is constituted that innovation and creativity 
can not only be assigned to one field of management but rather to many fields (e.g., 
managing motivation and management of entrepreneurship) (Kessler et al., 2013). 

Though it is important that managers should focus more on the early phases of 
the innovation process, namely idea generation and selection, such conclusion was 
based on Gassman and Schweitzer’s experience (Gassmann & Schweitzer, 2014) 
rather than research data. Henceforth, it seems relevant to do more research concern-
ing the development of adequate strategies and instruments for managing the early 
phases of the innovation process (Sattler, 2011; Kotsemir & Meissner, 2013). 
I explained the reason for the neglect of the phases by arguing that for organizations 
of any kind, it is rare that creativity itself matters instead of the process of successful 
innovation (Shalley & Zhou, 2008; Sattler, 2011; West & Farr, 1990). 

In order to make innovation management measurable, it is crucial to select key 
performance indicators that actually spur on creative and innovative behavior in the 
organization (Kirchgeorg, Achtert, & Grobeschmidt, 2010). Here, managers need to 
ensure that such KPIs do not encourage behavior that is beneficial for some phases in 
the innovation process and has detrimental effects on others. For example, a reduced 
time to market might save costs in the short run at the expense of resources for idea 
generation and selection.

Last but not least, the future will show how agile project management can be 
designed to not only spur on creativity in project teams and reduce time to market 
and costs but also have positive spill over effects on the innovation culture of the 
organization as a whole (Caroll, 2012). So far, we saw that it is particularly useful in 
projects where the traditional waterfall approach to project management does not 
produce the right output (e.g., software development).
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Chapter 9

Good Practice of Creativity  
and Innovation Management  

in Business
Eric Shiu

9.1 Introduction

Effective creativity and innovation management is increasingly important in the busi-
ness world. There are generally two corporate strategies that a business can adopt 
(Porter, 1990). First is cost minimization, which enables cut price sale, but the prob-
lems with cost minimization and cut price sale are that a business adopting this strat-
egy will have a lower profit margin than it could have received and also if a business 
adopts this strategy, its competitors may retaliate by also trying to minimize their cost 
and then reduce their price. The only outcome is that there will be a price war and 
every business involved will be hurt. The only condition upon which a cost minimiza-
tion strategy can work well is when the business adopting this strategy really possesses 
core competencies that cannot be imitated by its competitors (Shiu, 2015). The other 
corporate strategy is differentiation, and a business adopting this strategy will do what 
it can to differentiate its product from its competitors’ products. It is easier said than 
done to implement the differentiation strategy well. One key factor that can deter-
mine whether a differentiation strategy works is whether the business involved can 
manage its resources for creativity and innovation process well.

This chapter uses a case study approach to demonstrate how a business can 
manage its creativity and innovation process properly. In business, arguably the area in 
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which creativity and innovation management exerts the greatest impact is new product 
development. Therefore this chapter will focus on new product development and 
introduce different concepts and theories in creativity and innovation that are widely 
used in the business world.

The chapter will begin with new products — their importance and definition, 
which are arguably the most typical output of creativity and innovation management 
in business. The chapter will then introduce a creativity and innovation process 
model widely used in business. It then will introduce an imaginary product, which 
has been conceptualized by the author of this chapter, and applies different creativity 
and innovation management concepts and theories to this product. This chapter will 
be useful for people who want to apply popular creativity and innovation manage-
ment concepts and theories to businesses.

9.2  New Product — the Most Typical Output of Creativity  
and Innovation Management in Business

9.2.1 Definition of a New Product

According to Crawford and di Benedetto (2011), new products not only refer to new-
to-the-world products, but also include new product lines, line extensions, improve-
ments to existing products, repositioning, and even cost reductions. The category of 
new-to-the-world products only accounts for 10% of all new products (Griffin, 
1997). 

Wasson (1960) states 13 possibilities where a product can be new, including six 
positive characteristics (new cost, new performance, new availability, new conveni-
ence, conspicuous benefits, easy credibility of benefits), four negative attributes 
(high price, unfamiliar benefit, unfamiliar use method, unfamiliar use pattern) and 
three ambivalent attributes (new look, different accompanying service, new sales 
channels).

9.2.2 Importance of New Products to Businesses

Significant relevance is shown between new products and corporate success (Cooper, 
2001; Gordon et al., 2010). The market today is filled with new products. However 
70% of new products launched in the market fail. This chapter is to explore how to 
maximize the probability of new product success. It will comprise key concepts and 
findings from relevant literatures, which will be followed by the development of a new 
product concept of furniture. The development follows the creativity and innovation 
management process presented by Crawford and di Benedetto (2011).

New products can be considerably profitable. A half of successful new products 
studied by Cooper (2001) achieved at least a market share of 35% and a return on 
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investments (ROI) of 33%. Significant relevance is also shown between new products 
and corporate success. About 59% of top performing businesses included new prod-
uct launch as one of the priorities in their corporate plans, while only 3% of the 
lowest performing ones did so (Cooper, 2001).

9.2.3 From Creativity and Innovation to New Products

Creativity is the precursor of any innovative product idea, while innovation is the pro-
cess whereby an invention, which comes from creative minds, is successfully commer-
cialized into a product that can be sold for profit. Conventionally there are two major 
types of innovation: radical innovation and incremental innovation (Crawford & di 
Benedetto 2011; Tripathi, Guin, & De, 2012).

Radical innovation is defined as an innovation that obsoletes or preempts existing 
products and/or creates entirely new product categories (Rice, Liefer, & O’Connor, 
2002; O’Connor, Hyland, & Rice, 2004). In contrast, incremental innovation is 
about minor modifications to existing products or technologies such as introducing a 
new flavor of yoghurt (Garcia & Calantone, 2002).

9.2.4  Introducing the Five-Phase Creativity and Innovation 
Management Model for Businesses

Crawford and di Benedetto (2011) introduced a step-by-step process whereby oppor-
tunities for new product concepts are identified and selected, new product concepts 
are generated and tested, and new products are developed and launched. This process 
can be visualized from the conceptual innovation perspective, and it necessitates the 
exploitation of creativity. Therefore this chapter adopts this popular process by 
Crawford and di Benedetto (2011) and terms it as the five-phase creativity and inno-
vation management model, which is illustrated pictorially in Fig. 9.1.

There are some features that quite commonly exist in the real business world, but 
those are not explicitly shown in Fig. 9.1. These include, for example, overlapping, 
complex decision making and flexibility. Although the phases of the process in the 
model are expressed in linear sequence, they can be overlapping in reality. This over-
lapping, which requires effective cooperation within a cross-functional team, is encour-
aged in order to speed the product to market (Smith & Reinertsen, 1991a).

Figure 9.1 implies that each phase in the process is followed by a GO/NO GO 
decision. In fact, the decision making can be much more complex. When some 
important information is unavailable, for instance, a conditional Go decision can 
be made and kept until the missing information is obtained (Crawford & di 
Benedetto, 2011).

There is flexibility when executing the process for different types of new prod-
ucts. The process can be different for radical new products when compared to 
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incremental new products. Incremental new products, with a lower risk, are more 
likely to have steps that overlap or are even skipped (Crawford & di Benedetto, 2011; 
Cooper, 2009).

The first phase is the most difficult and important in the whole process (Crawford & 
di Benedetto, 2011). Some sources of opportunities are given by academicians, includ-
ing new or underutilized resources, external mandates (e.g., competition) or internal 
mandate (e.g., new leadership). Seeking emerging trends is also suggested (Crawford & 
di Benedetto, 2011; Magrath, 1998).

In the second phase, a new concept is built around three inputs, which are form, 
technology and benefit. It is recommended to put benefit first before technology 
and then a finished form. Non-statistical concept generating techniques such as inter-
viewing, focus group, scenario analysis, as well as statistical techniques including 
perceptual gap map and conjoint analysis can be utilized throughout the phase 
(Crawford & di Benedetto, 2011).

It is impossible to finalize a total product definition prior to development since 
the world is changing so fast every day and in many cases, the customers do not iden-
tify their need of certain products themselves (Cooper, 2014). The product design can 
be revised and improved on its way to launch as the new information and feedback 
from customers come. This procedure, consisting of build–test–feedback–revise steps, 
is also known as spiral development (see Fig. 9.2).

The third phase presents a series of evaluations which include pretechnical evalu-
ation, technical screening and/or end-user screening, leading to full screen. If the 
decision is to continue after full screen, a project evaluation will then follow and 
product protocol will be produced (Crawford & di Benedetto, 2011).

Figure 9.1.  The five-phase creativity and innovation management model for businesses. 

Source: Crawford & di Benedetto, 2011.
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Since the first three phases are undertaken with more uncertainty and less avail-
able data, they are called the fuzzy front end, where the greatest opportunities lie in 
the improvement of the whole process (Smith & Reinertsen 1991b; Backman, 
Borjesson, & Setterberg, 2007).

The product, the marketing plan and the financial plan are simultaneously 
developed at the fourth phase. A prototype is developed and assessed to make sure 
that the technology meets the needs of target customers, after which a financial 
analysis is conducted to make sure that the project can be profitable. The launch 
phase involves pricing, promotion and distribution of the new product. Market test-
ing methods are conducted before the full launch of the new product (Crawford & 
di Benedetto, 2011).

The above process provides a framework for new product development but still 
has attracted criticisms. Cooper (2014) presented new directions for new product 
development including his introduction of idea-to-launch system, which include the 
adaptive, agile, and accelerated versions.

The process can be adapted based on the specific context by investigating the 
complexity and risk of a certain project. A full and standard process can be executed 
for high risk and more complex developments while the light version can be deployed 

Figure 9.2.  Spiral development developed throughout build–test–feedback–revise steps. 

Source: Cooper, 2014.
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for projects of medium risk (Cooper, 2014). One real life example is Kellogg, which 
has three versions of the process for new product development, for entirely new prod-
ucts, for smaller projects, and for technology development, respectively.

9.2.5  Key Success Factors of Creativity and Innovation  
Management for New Product Development

To detect the key factors leading to new products success, relevant literatures are 
reviewed and key findings are summarized in Table 9.1. It is quite overt that 
cross-functional collaboration and market orientation are identified as imperative ele-
ments for new product success.

Table 9.1: Important literatures on key success factors of creativity and innovation management for new 
product development.

Region Year Study Sample
Key factors of new  

product success

Japan 1997 Sony and Parry
 404 firms

Cross-functional integration
Resource fit
Market intelligence
Technical proficiency
Overlapping NPD phases

Europe and 
North America

2007 Cooper and 
Kleinschmidt

161 businesses High quality NPD process
Clear NPD strategy
Sufficient resources required for new 

product development

Germany 2010 Ernst, Hoyer, and 
Rubsaamen

106 NPD projects Cross-functional collaboration 
including marketing and 
R&D, sales and R&D and 
sales and marketing 
collaborations

Multicountry 2012 Evanschizky et al. 233 independent 
empirical 
studies

Competitive response intensity
Market turbulence
Cross-functional communication
Culture

Europe 2012 Kuester, Homburg, 
and Hess

178 new products 
projects

Consumer acceptance
Internal support from employees
Internal support from top 

management
Market orientation
Customer-oriented externally 

directed launch activities

(Continued)

b2590_Ch-09.indd   180 3/1/2017   1:11:23 PM



Good Practice of Creativity and Innovation Management in Business 181

b2590 Handbook of the Management of Creativity and Innovation: Theory and Practice

9.3  An Imaginary Case Study Demonstrating the Application 
of the Five-Phase Creativity and Innovation Management 
Model

Introducing the Imaginary Case Study

The new product concept that would be developed is a multifunctional sofa bed  
(the rough idea is shown in Section 9.5). It is expected to be successful because of two 
main benefits it entails. The first main benefit is that it is multipurpose, allowing 
people to spend leisure and comfortable break times using one single piece of furni-
ture, accompanying another benefit which is space saving. 

Incremental innovation can be repositioning or new performance of existing 
products (Griffin, 1997). Although sofa beds are found in the marketplace for a long 
time and similar design has already been adapted for hospital beds, the innovative part 
of the multifunctional sofa bed lies in the combination of space-saving function, a 
multipurpose set and enjoyable usage experience, all of which are discernible trends 
of this type of product in the market (Mintel, 2013).

The five-phase creativity and innovation management model for this new product 
concept is elaborated below.

Phase 1 — opportunity identification and selection

The idea of this new furniture concept was intuitively drawn based on the author’s 
observation that many people enjoy reading or watching TV programs in bed. To add 
confidence and confirm the feasibility of this idea, an industry report was reviewed, 

Region Year Study Sample
Key factors of new  

product success

India 2012 Tripathi, Guin, and 
De

147 experienced 
business 
executives

Market/customer need orientation
Service orientation
Technology awareness of both 

customers and marketplace

Europe 2012 Fuchs and 
Diamantopoulos

300 consumers Uniqueness
Favorability
Dissimilarity
Credibility

Korea 2013 Hong, Song, and 
Yoo

471 SMEs Market orientation
Entrepreneurship orientation
Synergy of above two orientations

Table 9.1:  (Continued)
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and a focus group was organized in order to find the emerging trends that can signify 
the concrete opportunities (Magrath, 1998).

In the industry report (entitled “Living and Dining Room Furniture” — UK 
Report) reviewed (Mintel, 2013), the key facts and implications are:

(1) Sales of living room furniture has been growing against the background of an overall 
diminishing housing market and is expected to reach ₤6.2 billion in the UK by 2017.

(2) There is a growing trend towards merging of living and dining rooms because of 
smaller living space and more casual dining habits.

(3) There is an increasing demand for creative solutions for smaller space without 
compromising on look and style.

(4) There is an important trend to create aspirational lifestyle and to emphasize con-
venience and comfort of staying at home.

(5) Main drivers for buying new furniture are wear and tear as well as moving into 
new house.

(6) Factors that influence choice of living/dining furniture are shown in Fig. 9.3. The 
top five factors are lasting quality, style/look, flexibility, clever storage options, 
and comfort.

Then a focus group of eight university students was conducted to gain insight 
about the needs of furniture. Attributes including “reasonable price”, “space-saving”, 

Figure 9.3.  Factors affecting consumers’ choice of living/dining furniture. 

Source: Mintel, 2013.

It’s worth paying more for quality that will last

The look/style of my living/dining room is
important

I like furniture that is flexible and can be
rearranged

I’m interested in clever and flexible storage
options

Comfort is more important than style

It’s important to sit down and eat meals at the
dining room table

It is difficult to find the right size furniture

I find it dificult to find furniture that I like

I would rather eat my meals on the sofa (e.g. in
front of the TV)

I find it difficult to store/display my possessions

I prefer to buy more affordable furniture which
can be replaced more often
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“good looks” and “multipurpose” are prioritized. Quite a group of young people 
nowadays enjoy staying at home instead of going out at their leisure time.

In short, the new product opportunity lies in creating innovative furniture that 
can save space without compromising convenience and comfort. Since demand for 
multipurpose furniture is on the up, a hybrid of entertainment, dining and rest can 
become popular in the market.

Phase 2 — concept generation

Based on the key trends drawn from the first phase, the new product is then targeted 
at young people including university students, and new graduates who just move into 
new accommodation.

The preliminary concept is developed in three dimensions which are benefit, 
technology and form (Crawford & di Benedetto, 2011). This new product is to sat-
isfy the needs for a piece of multipurpose furniture that can bring comfort and con-
venience and can creatively save space for our target customers (benefit). The 
technologies needed, for example, space-saving design and mechanics, to develop this 
product have already been developed and applied by a number of retailers such as 
IKEA (technology). It will be roughly designed into a form of a sofa bed, and the 
specific attributes will be drawn after consulting the target customers through trade-
off  analysis (form).

The attributes that are decided based on features, functions, and benefits 
(Crawford & di Benedetto, 2011) are material, design style, and extended usage as 
shown in Table 9.2 below. Examples are given for different levels of each attribute.

These ranges of three attributes can create a total of 60 combinations. Participants 
who fall into our target group will be shown cards on which different combinations 
are presented and will also be asked to rate the combinations by their preference. Each 
participant can be shown a group of randomly selected combinations instead of all. 
Using data analysis, we can tell which attributes are treated more important and which 
levels of determinant attributes are preferred. Efforts will be made to gather around 
500 samples in order to elicit more representative results (www.uniteforsight.org).

Table 9.2:  Key attributes of the new furniture product.

Material Design style Extended usage

Leather Modern Tray table

Wood Scandinavian Cup holder

Plastic American Storage unit

Chinese Built-in speaker

TV holder
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Phase 3 — concept/project evaluation

Since in phase 2 an optimal combination of different attributes will be drawn, the 
new product concept resembling this optimal combination will be further developed 
into a more detailed version and will be tested at this phase (Crawford & di 
Benedetto, 2011).

The new product concept will be presented in the form of drawing, which is sup-
plemented with a narrative description. A sample of this is provided in Section 9.5.

University students and new graduates will be invited to do the concept test. 
Through this concept testing, potential customers’ understanding, perceptions and 
buying intention of the product derived from this concept will be uncovered. 
Whether the customer needs are met will be checked and more inspirations can be 
added to the new product concept (Crawford & di Benedetto, 2011).

The key questions in this concept test are:

(a) Uniqueness: How different do you think this product would be compared to the 
household furniture currently available in the market? 

(b) Perception: Rate the following attributes using a five-point Likert scale (1 — 
strongly disagree, 5 — strongly agree): Space-saving, comfortable, stylish, flexible, 
and durable.

(c) Buying intention: how interested would you be in buying this product if it 
becomes available in the market?

(d) Willingness to pay: the maximum level of price at which you are willing to pay 
for this product.

Phase 4 — development 

As the fuzzy front end has already been finished, a decision on whether the new furniture 
product concept should be materialized and go to the product development phase can 
be made. Results of the concept test can shed light on whether the decision is to go ahead 
or not to go ahead. If it is to go ahead, the concept testing results will also tell whether 
the new product concept should be modified, and if so, where it has to be modified.

Technical tasks and marketing tasks are two main tasks to be undertaken con-
currently in this phase (Crawford & di Benedetto, 2011). As for the technical tasks, 
product architecture will be built by creating the product schematic, showing how 
the product is assembled. Product platform can be considered if the conjoint analysis 
results imply a demand for diversity. After the new product has been developed, new 
product testing should be arranged in order to know the expected responses from 
the market.

As for the marketing tasks, specific marketing tactics should be prepared for the 
launch. Packaging and augmented service will be designed in this phase as well 
(Crawford & di Benedetto, 2011).
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Phase 5 — launch

Launch, also known as commercialization, will be elaborated in three aspects: price, 
place and promotion. This one piece furniture will be named as “leisure” because of 
its main benefit.

(a) The price will be set based on the cost (breakeven point), the customer percep-
tions (gathered at phase 3) and the price of similar products in the market, 
according to the three C’s of pricing (Mohr, Sengupta, & Slater, 2013).

(b) The product will be sold directly by the producer online or in store. An official 
website will be launched for promotion as well as for sale. Internet will be chosen 
as the main promotion tool, since 46% like to browse online before buying new 
furniture (Mintel, 2013) and 90% of young people (18–29) are Internet users.  
A public relations campaign to gather good ideas of space-saving solutions will be 
held on campuses as a launch pad 6 weeks before the official launch. Posters and 
online advertising will be designed with the themes including “cozy Sunday after-
noons”, “space never limits dreams”, “TV time before sleep”, where the attributes 
and benefit of leisure are highlighted.

9.4  Other Important Creativity and Innovation Management 
Concepts and Theories

Targeting and positioning should be consistent with the main benefit that the new 
product provides and the group(s) of people who are most likely to purchase the new 
product (Crawford & di Benedetto, 2011).

Cross-functional collaboration should be given prominence (Song & Parry, 1997; 
Ernst, Hoyer, & Rübsaamen, 2010; Evanschitzky et al., 2012). Marketing people, 
financial people and technical experts should communicate with each other and they 
should exchange ideas with each other regularly throughout the whole process.

Market orientation is identified as a key factor of new product success (Kuester, 
Homburg & Hess, 2012; Hong, Song, & Yoo, 2013), especially for incremental 
innovations (Tripathi, Guin, & De, 2012). Customers’ needs and perceptions should 
be inspected from the very first phase to the final launch phase to maximize the prob-
ability of success.

Different phases can be overlapped to speed up the market (Song & Parry, 1997). 
Since furniture is not a high technology product and can be imitated very fast by 
competitors, the process should be simplified and overlapped if possible. 

9.5 Conclusions

To maximize the probability of new product success, effective management of creativ-
ity and innovation for new product development is required. This includes recruiting 
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the creative talents on board because a new product idea proposed by creative people 
is 13 times more likely to be profitable than another new product idea proposed by 
less creative people (Crawford & di Benedetto, 2011). But having the creative talents 
on board is not a guarantee of success as the whole model of creativity and innovation 
for new product development must be strictly observed and properly adopted. For 
example, creative talents can help to create more and better new product concepts, 
but the business concerned still needs to have a proper system to evaluate all the new 
product concepts proposed and be able to choose the best one and move it forward 
to the next phase.

In addition, different people have different types of creative talents. The different 
phases such as concept generation, product development, and product launch of the 
process for new product development requires different types of creative talents. It is 
therefore very important for the business to have people of different types of creative 
talents and install people in the phase that can best exploit their creative talents.

A creative idea for a new product, which leads to a product invention, may not 
be suitable for commercialization. This creative idea needs to be examined against the 
current and latent demands of the market for assessing its commercialization poten-
tial. Only the creative idea with commercialization potential should be invested and 
subsequently lead to a promising innovation.

No one would deny the importance of creativity and innovation in business, 
specifically new product development as elaborated in this chapter. But acknowledg-
ing their importance is one thing, knowing how to manage them is another. Only the 
businesses which are able to effectively manage their resources for creativity and inno-
vation can be winners in the marketplace. 

9.6 Appendix

A folding sofabed can be a multipurpose sofa during the day and a comfortable bed 
at night. A built-in speaker, as an entertainment dock for your mobile device, a tray 
table where you can read and eat, and a TV/PC screen holder will provide comfort 
and convenience in your leisure time at home.

1. How different do you think this product would be compared to the household 
furniture products currently available in the market?

o Very different
o Somewhat different
o Slightly different
o Not at all different

b2590_Ch-09.indd   186 3/1/2017   1:11:24 PM



Good Practice of Creativity and Innovation Management in Business 187

b2590 Handbook of the Management of Creativity and Innovation: Theory and Practice

2. Please indicate the degree to which the following characteristics describe this 
product.

Characteristics
Strongly 
disagree

Somewhat 
disagree Neutral

Somewhat 
agree

Strongly 
agree

Space-saving 1 2 3 4 5

Comfortable 1 2 3 4 5

Stylish 1 2 3 4 5

Flexible 1 2 3 4 5

Durable 1 2 3 4 5
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3. How interested would you be in buying this product if it becomes available in 
the market?

o Would definitely buy
o Would probably buy
o Might or might not buy
o Would probably not buy
o Would definitely not buy

4. What is the maximum level of price which you are willing to pay for this 
product?
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Chapter 10

Innovation Management  
for Products and Processes  
in the Automobile Industry: 

Example of BMW
Eric Shiu, Andreas Bonacina and Franz-Michael Binninger

10.1 Introduction

A dynamic development and change is an integral part of Original Equipment 
Manufacturers (OEM; Waltl & Wildemann, 2015). In addition to suppliers, OEMs 
of vehicle manufacturers are the key players within the automotive industry. This 
industry has been a success story over the last 40 years, playing a pioneering role for 
other sectors of the German economy (Diez, 2012; Federal Ministry of Economics 
and Technology, 2009). Britain also benefits from this industry, which is renowned 
for its creativity and innovation achievement, but over the past several decades, 
British manufacturing superiority has been gradually replaced by its booming ser-
vice industry, and one of the manufacturing industry sectors that still remain as one 
of the key players globally is its automobile industry. In concrete terms, this means 
that strategies for the optimization of value-added processes, such as lean manage-
ment and just-in-time principle, have been primarily developed within the global 
automotive manufacturing industry. These strategies are increasingly becoming 
success factors in daily business operations for other economic sectors as well 
(Frerichs, 2014).
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However, even the OEMs BMW or the Audi AG (belonging to the Volkswagen 
Group) can only ensure and stabilize their competitiveness in international competi-
tion if they position themselves on the market with innovative products (Hundertmark, 
2013; Schallmo, 2013): “Continuous innovation is the engine of the company’s suc-
cess and essential prerequisite for safeguarding the future and competitiveness” 
(Grober & Kunkel, 2014, p. 14). According to the studies “Car Innovation 2015” 
and “Automotive Manager 2014”, innovations belong to the most important success 
factors in the automotive industry (Wyman, 2014). In Germany, according to the 
Association of the Automotive Industry (AAI), the automotive sector has the strongest 
research and development activities and outputs compared to other industry sectors.

The reason for the high importance of innovation management is that complex-
ity is a distinctive feature of the automotive sector. Examples of increasing complexity 
at OEMs are continuing cost pressures, shorter product lifecycles, high quality 
requirements, and, inter alia, an increase in the product diversity and thus in the 
diversity of parts and variants (Waltl & Wildemann, 2015; Göpfert et al., 2012). For 
many years, it has been shown that the dynamics of change require an ever more rapid 
adaptation to the competition by both the OEMs and their suppliers (Zerres, 2014; 
van Wulfen, 2011). 

Against the backdrop of these developments, the present chapter presents selected 
design options to reduce complex situations and examines creativity and innovation 
management from the perspective of the automotive industry, which will be repre-
sented by the BMW Group and its originally iconic British automobile brand, MINI 
Cooper. To start, the basics concerning complexity management will be presented. 
The concept of complexity, as well as its manifestations will be explained, followed by 
a description of various possibilities for complexity management. The following part 
will focus on the characteristics of innovation and creativity management. Then, in 
the context of product innovation, the chapter will discuss how BMW Group has 
innovated the MINI Cooper brand, and how they created a new version of MINI 
called MINI Cooper Countryman will be given as an example. It will introduce the 
background and history of the iconic MINI Cooper brand, and then assesses the 
performance of the innovated product. Then key success factors of the performance 
are identified and explained. Afterwards, key creativity and innovation management 
theories and concepts, which have been applied to the development of MINI Cooper 
Countryman, will be introduced and elaborated.

In this context, the focus of the next part of the chapter will be on selected design 
options of complexity management for OEMs, taking into account the innovation 
management. An existing market complexity based on a customer induced high rate 
of variant diversity serves as a starting point (Schoettl, 2014). As part of the OEMs’ 
innovation management, it is precisely this complexity that OEMs try to reduce 
through strategies of the platform concept, as well as through modularization, in 
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order to optimize the value creation process (Waltl & Wildemann, 2015). For example, 
the car manufacturer BMW utilizes the LiveDrive platform in the context of its 
lightweight construction and its car body manufacturing. In this case, it is precisely 
referred to as the horizontally divided modularization concept of the BMWi3 
(Liewald et al., 2014). To conclude, the characteristics and benefit effects that are or 
can be associated across all models with such strategies will be analyzed in a practice-
oriented way. 

10.2 Complexity

The term complexity derives from Latin complexus or complecti and means “to 
include”, “to entwine” or “conjunction” (Schmieder & Thomas, 2005, p. 5). The word 
complexity is generally applied when there are difficulties, to declare a state or the 
course of a relationship, or to make forecasts in this regard (Engelmann, 2009, p. 15). 
Complexity is often discussed in connection with the term system. A system is a unit 
composed of several parts. The latter can be any conceivable units, for example com-
ponents, parts, a vehicle or a person. A system is in interaction with its environment.

An automobile is a complex system. This system is made up of components that 
relate to each other (Ehrlenspiel et al., 2014; Lindemann, 2009). Not only the num-
ber of elements and their relationships to each other (such as in a BMW model), but 
the mutually associated relationship structure is also relevant (Schoettl, 2014; Spies, 
2011; Blockus, 2010). Olbrich and Battenfeld (2005) suitably comprehend and sum-
marize complexity as the totality of characteristics of a state or an object. In this work, 
automobiles make up the objects and systems that are to be considered. 

Forms of complexity and complexity management. According to Piller and 
Waringer (1999), the degree of complexity of an OEM is determined by a variety of 
external and internal complexity drivers. The external complexity expresses the num-
ber and variety of factors of the environment, which all have to be taken into account 
by the respective company (Schoeneberg, 2014). This level of complexity is to be 
understood as a reflection of market-related requirements. The determining factors 
for the external complexity include developments in competition, as well as develop-
ments of suppliers or customers (Denk & Pfneissl, 2009). In order to meet the market 
demands for more equipment options inside the vehicle, actions and processes that 
contribute to a high internal complexity develop within the OEMs. This internal 
complexity is the result of the complexity and variability of internal processes and 
resources used, and thus of production factors for the production of automobiles 
(Junge, 2005). Elements of internal or external complexity thus describe complexity 
increasing influence factors in companies as a consequence of the complexity from 
outside (Schoeneberg, 2014). According to Schoettl et al. (2014, p. 1, 68 ff.), there is 
a need for complexity management for OEMs in order “(...) to assert themselves 
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against global competitors in highly volatile markets. Therefore complexity is an 
important target value in planning and operating production systems, because external 
and internal changes arise more frequently”. In this context, Wildemann (2012) 
describes three basic strategies: complexity avoidance, complexity reduction and complex-
ity control. This paper deals with complexity reduction in the environment of innova-
tion management.1

Complexity reduction opens up the opportunity to reduce complexity. The strat-
egy is based on the assumption that overly complex systems cannot survive on the 
market in the long run (Schmieder & Thomas, 2005). Complexity reduction is 
accompanied by the sense of managing all used resources in preferably simple struc-
tures in an optimized way. Associated activities do therefore start at the reduction of 
an existing complex through a simplification of processes and products (Blutner, 
Cramer, & Haertel, 2009). The basis for this is laid in the OEMs’ innovation 
management.

10.3 Innovation Management

Innovation management is a field of research that is firmly established in the area of 
business administration (Vetter, 2011). A typical characteristic of the automotive 
industry is a high complexity of competitors stemming from the globalization of 
markets. One example of this complexity variant is the dynamic characterized by 
innovations. This dynamic is reflected in the offensive acting of competitors on the 
market. This can happen through new automobile models in combination with inno-
vative new features for the customer (Lammers, 2012). Competitors of OEMs 
increase the intensity of competition by evenly matched and equivalent vehicles and 
may occupy a certain position of power on the market (Zerres, 2014). This means 
that OEMs, such as BMW or brands belonging to the Volkswagen Group always 
need to deal with a multifaceted management of innovations (Littkemann, 2005) in 
order to gain competitive advantage: “Innovation Management can thus be described 
as the dispositive design of innovation processes” (Bott, 2013, p. 36).

10.3.1 Innovation — Meaning and History

The conceptual origin of innovation goes back to the Latin word innovation. This 
means “innovation”, “novelty” or “renewal” (Slamanig, 2011). Vahs and Burmester (2005, 
p. 2) define innovation as a “targeted implementation of new technical, economic, 

1 With respect to features of complexity prevention and complexity management, please see: Gabath 
(2009, p. 6) and Schoeneberg (2014, p. 20). 
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organizational and social solutions of identified challenges”. These innovations are 
focused on realizing objectives in unprecedented ways. Accordingly, Hauschildt and 
Salomo (2011), as well as Hilger (2014) see the result of an innovation as a qualitatively 
new product or process, which differs markedly from a previous state. Compared to the 
concept of invention, innovation includes “always a certain economic recovery of the 
new, such as the launch of a new product” (Sydow & Möllering, 2013, p. 257).

In the context of this paper, innovations should be understood as the result of 
creative activities that are among the key competences of OEMs (Schubert, 2010; 
Trommsdorff & Steinhoff, 2007). Thus, the associated requirement for OEMs is the 
willingness to question and change the internal and external actual states of the busi-
ness venture (Dekkers, 2014). Another requirement is the spirit of flexibility and 
continuous optimization and further development of established value creation pro-
cesses. Risks are perceived as challenges, without which economic development and 
progress would not be possible (Horneber, 2013).

The theory-based creation and the establishment of innovations in companies are 
based on the work of the Austrian economist Schumpeter. In his publication Theory 
of Economic Development (1911), this scientist analyzed the role of the businessman by 
looking at technological progress and its consequences for society. The so-called “pio-
neer entrepreneur” is seen as a creative, innovative economic operator who actively 
develops and uses market opportunities (Weitz, 2008). In his role as an innovator, the 
entrepreneur has a chance to replace existing market structures by using creativity or 
creative means of destruction (e.g., Fueglistaller, 2012).

There are many types of occupational innovations used to exploit market oppor-
tunities, and some of the most common are product innovations, process innovations, 
market innovations, reference market innovations, and innovations based on deter-
mining new forms of organization within the company (Schultz, 2011). According to 
Salditt (2008), the most important types include product innovations, process inno-
vations and social innovations. Social innovations intend to improve training pro-
grams in order to achieve an increase in the performance and commitment of a 
company’s employees. Targets are also used to improve the employee relationship 
structures among each other (Innerhofer, 2012).

In the context of the automotive industry, some of the most famous variants are 
product innovations. For example, new BMW models are advertised by the OEMs 
through the use of marketing mix instruments, resulting in the product innovation 
being perceived directly by the end user. This process can be observed in the form of 
innovative environmental technologies used in the vehicle MINI Cooper (BMW 
Group, 2012). Thus, the system automobile is renewed in the context of product 
innovation (Salditt, 2008). In the following section, the importance of product inno-
vation will be shown by the example of the BMW Group with MINI Cooper and its 
successor, the MINI Cooper Countryman, introduced in 2010.
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10.3.2  Creativity and Innovation Management for an Originally  
Iconic British Automobile Product 

Over time, the focus of the MINI Cooper has progressed from a racing car variation 
on MINI origins through to one of the most classic vehicles of the 1960s (Boeriu, 
2012). In 1959, British Motor Corporation (BMC) manufactured a series of revolu-
tionary automobiles, including Morris MINI-Minor and Austin Seven, which were a 
great success. The MINI offered the maximum space saving layout accommodating 
four passengers and a performance full of personality. Although the concept of MINI 
originated from Sir Alec Issigonis, it was his close friend John Cooper who recognized 
its potential in the field of racing sport, with the lightweight and simple mechanical 
structure. Accordingly, in 1960s, BMC manufactured the MINI with increased 
horsepower.

In 1994, BMW Group purchased the Rover Group which owned MINI. BMW 
did not force its strong image onto MINI; instead, they positioned MINI in the same 
premium market as BMW, but with a lower price. In order to develop a new market 
for MINI, BMW made innovations with the design of a new mid-range model. In 
2010, MINI announced a new Countryman model — MINI Cooper Countryman, 
retaining the original design of MINI and its “go-cart spirit”, but adding the “big” 
element in order to generate great demand (Simms & Trott, 2006). Countryman 
relies on a key innovative feature: all time four-wheel drive with a dynamic stability 
control system. It is the first MINI which has this function. Thereby, the slogan of 
Countryman is “anyone can go with the flow — but true individuals will go their own 
way.” (BMW AG, 2013) This slogan demonstrates the spirit of MINI Cooper 
Countryman.

10.3.3 Evaluation of Performance

At the time of the MINI Cooper Countryman launch in 2010, the BMW annual 
report (2011) showed a sales volume of 234,175 units in 2010, which increased rap-
idly to 285,060 units in 2011. In one year, sales had increased by 21.7%. The launch 
of MINI Countryman has brought great success for BMW group, increasing its net 
profit dramatically by 51% (see Table 10.1).

In 2011, due to strong demand from emerging markets, the number of family 
cars sold worldwide grew by 3.4%. The Countryman provided generous space deviat-
ing from the past thinking. It performed very well in Asia, Eastern Europe including 
Russia and South America, where typical family size is larger than in Western Europe 
and the USA. Demand in India increased by 7% reaching a new record of 2.9 million 
units, in Russia it rose by a spectacular 30% to 2.4 million units, and in Brazil 
demand also climbed 3% to 3.4 million units (see Table 10.2).
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Table 10.1:  Sales and production volume trend of BMW Group (BMW Annual Report, 2011, p. 5).

The Countryman also gained a huge success in North America. As Fig. 10.1 
shows, the sales of MINI were up during the period from January to May 2011, and 
the Countryman accounted for three out of every ten MINI sales. This growth was 
summarized adeptly by Cain (2011): “Calling the Countryman a crossover or CUV 
is a stretch, too. But it is a four-door MINI with overtly rugged styling and a bigger 
cabin. Whatever you call it, it is now hugely important to BMW’s MINI brand.”

As Table 10.3 shows, the MINI Cooper Countryman had a strong growth in 
2011. It was first launched in the autumn of 2010. By the end of 2010, it was sold 
to more than 100,000 customers (Appendix D). The creative reshaping of the 
 product concept along with innovative features and design won the customers’ heart.

In 2012, the MINI’s sales volume rose by 5.8% to 301,526 units. This signifi-
cantly boosted BMW group’s revenues and earnings, both of which attained new 
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Figure 10.1.  Mini USA Sales: January–May 2011 (Cain, 2011).

Table 10.2:  BMW Group revenues by region (BMW Annual Report, 2011, p. 18).

heights. Group revenues grew by 11.7% to reach €76,848 million for the year (see 
Table 10.4).

All the above performance figures indicate that the creativity and innovation 
management supporting the development and launch of MINI Cooper Countryman 
has met the latent market demand and customer expectations. The spectacular per-
formance of the Countryman series is in sharp contrast to other MINI products. 
It grew by 14.9% in sales and accounted for 33.9% of all MINI vehicle sales in 2012, 
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while all the other MINI models such as MINI Hatch, MINI Convertible and MINI 
Clubman reported negative sales growth (see Table 10.5).

Most large companies manage product portfolios on a product-by-product basis. 
With this conventional product management approach, a company will discontinue 
a product line if it is not sustainable (meaning its revenue cannot cover the cost). 
In contrast, according to Shiu (2015), an increasingly popular, new approach of prod-
uct management encourages continuation of innovation even on those products 
which currently are running at a loss. By continuing to innovate, a company will give 
itself a far better chance to come up with an innovation that becomes a hit in the 
market. This hit innovation will generate enormous sales and profit for the company 
and can even prop up the sales of the other products offered by the same company.

MINI Cooper Countryman series has benefited from continuous research and 
innovation, which is a key feature of the new product management approach (Shiu, 
2015). The investment fund of research for the year 2012 rose by 17.2% to €3,952 

Table 10.3:  Sales volume of MINI Cooper Countryman in 2010 and 2011 (BMW Annual Report, 
2011, p. 26).
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millions. Today, the MINI keeps conducting innovation work on Cooper Countryman 
and continues adding new features, such as all-time four-wheel drive and hybrid engine.

10.3.4 Reasons for Performance

Clear product concept

The concept of MINI Cooper Countryman comes from its brand image: MINI tends 
to make customers feel enjoyable, lightweight, and clipping. Furthermore, BMW has 
implanted new elements of practicality and generous space for MINI Cooper 
Countryman (Fig. 10.2). In the past, it was hard to connect these two new elements 

Table 10.4:  Sales trend of BMW, MINI, and Rolls-Royce (BMW Annual Report, 2012, p. 5).
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with MINI Cooper. However, since BMW AG took over the MINI, they showed their 
ambition in the automobile market. BMW believed repositioning the Countryman as 
revolutionary would match their ambition. The revolutionary concept of Countryman 
can be found in the definition given by MINI, which reads “All MINI with four doors, 
an external length of over four meters and optional ALL4 all-wheel drive. There has 
never been anything like it — until now. The countryman is unmistakably MINI, 
with its high shoulder line, unique proportions and distinctive front end; not to 
mention its virtually limitless scope for personalization” (BMW AG, 2013) (Fig. 10.3).

The new launch of the MINI Cooper Countryman challenged and changed the 
traditional consumer thinking about MINI. Since its launch, it has been injected with 
a new meaning, which can only be successful through successful creativity and inno-
vation management especially in the marketing (give a product a suitable concept, a 
new meaning) and technical design areas. One important element of this new mean-
ing is the self-control of consumers and customization of features. This has been 
echoed by Jim McDowell, MINI’s USA president, who said “buyers have become 
more willing to wait for a car built to their specifications” (Kurylko, 2012).

Integration of entertainment and practicality for market need

After 2010, the global market gradually revived from the economic depression. The 
revival appears to be more pronounced in emerging markets where potential demand 
for a family car is huge. Market Line reported that the yearly sales volume of MINI 
in Asia grew by 30% on top of the figure in 2010. In China, where there is a huge 

Table 10.5:  Sales volume of MINI in 2012 (BMW Annual Report, 2012, p. 26).
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Figure 10.3.  MINI Cooper Countryman crash test (BMW AG, 2013).

Figure 10.2.  MINI Cooper Countryman in picture (BMW AG, 2013).
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population and the average family size is larger than in other developed countries, 
demand for a good quality family car is huge.

As stated above, the MINI Cooper Countryman is a revolutionary model of 
MINI that breaks consumer perceptions of what a MINI automobile should look like. 
For this new model, BMW AG integrated elements of practicality and entertainment. 
As a result, there are three major innovative aspects of MINI Cooper Countryman: 
safety, practicality, and spirit.

The first innovation is safety, which is proven by examining the results of the 
EURO NCAP crash test. In this test, MINI Cooper Countryman scored the highest 
five stars, and the protection for the passengers offered was rated outstanding in front, 
side, and pole impacts. Its reputation for child safety is also very high. Another safety 
feature is the innovative braking system, which is essentially a combination of anti-lock 
braking system (ABS) and cornering brake control (CBC) system.

Secondly, Countryman provides practicality for consumers. The size of Countryman 
is 4110 × 1789 × 1561 mm3, which offers the biggest luggage capacity as compared to 
all other MINI models. Therefore it is the most suitable MINI product for families. 
One Countryman customer reported that “The Countryman enabled us to enjoy our 
time in the car as a family while still feeling connected to the couple we were, pre-kid. 
For us, that’s a magical feeling, this time it was a nearly perfect family car” (Kim, 2012).

Thirdly, the spirit of the original MINI is still embodied in Countryman through 
its powerful engine. It offers 184 hp that can reach the maximum 200 km/h. In addi-
tion, although the space and size of Countryman is larger than its other MINI 
counterparts, its exterior and interior designs still retain the classic MINI elements. 
The Countryman is a success story integrating old and new along with artistic and 
technical design, all of which necessitate sound creativity and innovation manage-
ment at a very high level.

10.3.5 Environmental Issues

Environmental issues are very important in the current automobile market since they 
increasingly affect customer purchase decisions. The BMW group has been hailed as 
the industry leader in the Dow Jones Sustainability Indexes for the last eight succes-
sive years regarding innovative environmental technologies for automobiles (MINI 
Press Office, 2012). Coherence to the BMW Group’s high ecological and social 
norms is always a key criterion in selecting the Group’s suppliers. In addition, MINI 
also aims at reducing the consumption of resources and the emission level per auto-
mobile outputted, as well as reducing water and CO2 emissions from energy con-
sumption. Furthermore, MINI Cooper Countryman possesses the electric power 
assisted steering function to manage its engine, which can help to save energy.
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10.3.6 Product Innovation as Surety for Sustainable Growth

Against the backdrop of fierce competition in the automobile market, most car 
manufacturers pay a lot of attention to creating a winning new product idea and 
making product innovations. This is not so easy since the functions and features of 
different well-known branded vehicles are very similar. When automobile manufac-
turers try to innovate, they need to decide precisely what elements appeal most to 
customers. Therefore their creativity and innovation efforts go as much to the mar-
keting function as to the research and development function of their business.

This chapter demonstrates that MINI has successfully integrated different crea-
tivity and innovation management theories and concepts, and put them into practice 
to create a product innovation. Essentially MINI Cooper Countryman has retained 
the iconic British brand of MINI and its accompanied style and perception, and 
added a number of innovative elements and technologies. This has successfully nur-
tured a whole new product concept which customers cherish. The success of MINI 
Cooper Countryman is reflected by its financial performance and sales volume. The 
next section refers to the reduction of product innovation costs in complex systems 
through innovation management, which ensures an outstanding margin and sustain-
able competitiveness.

10.4  Reduction of Complex Systems Through Innovation 
Management

OEMs’ increasing multitude of models with their differentiated feature forms and 
associated parts mean a customer-induced increase in complexity for the overall com-
pany and its functional departments (Elmaraghy & Elmaraghy, 2014). Following this 
assessment, innovation management has to deal with a variety of complexity drivers.

The external complexity results from developments on the market. In turn, these 
developments cause the company’s internal complexity and variety (Zerres, 2014; 
Giebmann, 2010). As exemplary initiators for the formation of external complexity, 
the increasing customer numbers and the concomitant diversity of requirements 
regarding a desired BMW model can be mentioned (Elmaraghy & Elmaraghy, 2014). 
As a rule, OEMs can no longer satisfy their customers by offering standard products. 
This trend has contributed to an economically costly increase of complexity processes 
of OEMs and their suppliers (Geiger & Kleinaltenkamp, 2011). In the respective 
markets, there are customers with heterogeneous requirements that are subject to 
rapid temporal changes (Moos, 2009).

Given high international innovation dynamics and changing customer require-
ments, shorter product life cycles are also characteristic of automobiles (Cromberg, 
2007), which can be illustrated by the following development from practice. 
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According to Krumm and Rennekamp (2011), the first generation of the VW Golf 
had a lifetime of 10 years. Today it is 6 years. This increase in product complexity has 
an impact on the processes in and along the supply chain. A variety of different parts 
and components must be kept available by the OEMs for installation. Against this 
background, the practice shows that even within one model series, a vast variety of 
components in the production and final assembly of vehicles develops. For example, 
customers of the OEM BMW can choose between 25 different model types (Anker, 
2015). According to Schulz (2014), an automobile consists on average of 18,000–
30,000 parts. Overall, 90,000 roof liner variants are offered for the BMW X3 Sports 
Activity (Schlott, 2005). On the basis of these examples, an increase in expenses for 
planning, control, coordination, and management of complexity is evident. In prac-
tice, the innovation management’s methodological dealing with this complexity 
proves to be a challenging task for the respective employee of an OEM (Klug, 2010; 
Thun, Druke, & Hoenig, 2009). 

10.4.1  Strategies for Reducing Complexity on the Basis  
of Innovative Process Strategies

Examination of innovation management at BMW provides valuable insight into 
organizational aspects of manufacturing complexity, especially for reducing product 
complexity and variety in automotive production. This can be achieved through 
strategies of standardization, modularization and the platform concept. Accordingly, 
BMW states this as an internal goal: “BMW wants to further reduce its number of 
vehicle architectures and therefore makes use of the standardization of platforms” 
(BMW Strategy, 2014, p. 1).

Standardization is an achievement of uniformity of systems and components that 
is developed by the innovation management. These systems and components include 
parts, processes, and materials in the value creation process for vehicle production 
(Renner, 2007). The construction and use of identical parts promotes the opportu-
nity for multiple usages in automobiles (Zerres, 2014).

The innovation management OEM BMW has developed platforms as an option 
for improving the design process. Specifically, a standardization of basic modules of 
different types of automobiles has been achieved (Kipp, 2012). Under the vehicle 
body of different models, the same components can be found. This provides an 
opportunity to reduce development expenses (Wannenwetsch & Nicolai, 2004). In 
the modularization/usage of modular product architectures, interchangeable modules 
are used within the concern. The goal is the generation of product variants. The inten-
tion of modularization exists also with BMW’s MINI model (Cardenal & Garcia, 
2013). The aim is “to inexpensively produce customer-specific variants through a 
limited number of standardized and compatible components” (Zerres, 2014, p. 301). 
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The basis for this is developed by innovation management strategies that have the 
purpose to reduce product complexity in BMW vehicles across models (Kipp, 2012).

A complexity reduction is achieved through synergies. These synergies are based 
on shared product components or technologies in the production of the premium 
manufacturer (Dellanoi, 2006). Models of BMW and MINI are functionally 
decomposed and configured in an optimized way. By means of structure planning, 
innovation management tries to achieve a reduction of vehicle variants within the 
overall group (Lindemann & Maurer, 2006).

10.4.2  Modules and Modularization

Regarding the product and part level in BMW vehicles, the term modularization 
describes the application and utilization of interchangeable components for the produc-
tion of automobile variants within the group. Modules are interchangeable elements. 
A module is defined as an assembly group “which forms a self-contained unit, has 
defined interfaces, can be manufactured and assembled, which is exchangeable or alter-
natively mountable, and which represents a meaningful unit in terms of production 
technology [...]” (Eger & Bergauer, 1998, p. 32). The key features of modules are inde-
pendence from each other and compatibility with each other. Due to the modulariza-
tion, it is possible to produce a limited number of complexity-reduced, standardized, 
and corresponding components of customer-specific variants (Junge, 2005). 

Thus, modularization provides a suitable product structure for the production 
planning. In this context, the interrelations between the components are minimized, 
and the interface variants are reduced (Schöller, 2009). Besides the design of concrete 
modules, modularization is also the decomposition of an automobile into systems and 
parts. In production, a module is a unit ready for installation as a complete compo-
nent into a BMW or MINI model (e.g., a seat or a door).

The assembly of different modules to form a functional complete unit (e.g., a 
power train, a brake system, a heating system, or an air conditioning unit) is 
referred to as a system (Piller & Waringer, 1999). The strategy of modularization 
provides a universal measure for reducing complexity as part of innovation manage-
ment. By using modularization, the BMW group can achieve a reduction of com-
plexity. This takes place by separating “all those system components that are subject 
to strong changes from those constituents that have lower rates of change. Through 
this system configuration, future complexity requirements can be considered in 
advance in the current structure, so that additional costs to adapt to the future 
structure can be avoided” (Mayer, 2007, p. 65).

For OEMs, modularized products offer a complexity reduction, since multiple 
use of already developed, preassembled modules is possible as long as the interfaces 
remain unchanged (Göpfert, 2009). In addition, modular products allow for broad 
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variety, through free compilation of the modules and their cross-model utilization in 
several BMW models. In the context of production, modularization contributes to 
economies of scale and learning curve effects. Consequently, there are opportunities 
for reduction of costs and error rates in the value creation process.

In summary, advantages of modularization can lead to complexity reduced applica-
tions at BMW (Klug, 2010, p. 59): First of all, by using a fully preassembled and ready 
to install module, the interfaces and the effort to coordinate the material planning can 
be reduced. Secondly, complexity of the final assembly of an automobile is reduced, 
since modules are assembled at individual stations on site at BMW or MINI, while the 
variety of components is reduced at the main assembly line. Overall, reduction of 
installation time for the automobile is a further consequence of the modularization. 

10.4.3 Platform Concept

Associated with the concept of modularization and developed by the innovation 
management, the platform concept of BMW and MINI is an additional measure to 
reduce complexity used throughout the Group (BMW Strategy, 2014). Neff et al. 
(2001) declare that only the modularization of an entire automobile provides the 
basis for the design and use of the platform concept. In the context of modularization, 
the focus is on the standardization of individual model series where the platform 
concept is applied across the entire model series (Klug, 2010). The combination of 
economic goods characterizes a platform that is used jointly by a product category 
within the Group. Thus, the platform can be considered as a common basis, which is 
the same despite the various variants of an automobile. In addition, the platform is 
used across all products within a product family (Schöller, 2009). This means that a 
specific model is not only available as a constantly similar variant, but produced in 
different model versions in order to meet the customer preference for individualized 
automobiles (Junge, 2005). A platform can be illustrated by using models of the 
BMW Group as an example (Herz, 2010). Here, the so-called “product platform” is 
constituted of a set of several parts or components that form a common structure 
(Klug, 2010, p. 62).

In recent years, BMW’s innovation management designed three platforms or 
basic architectures. For the production department of BMW, these platforms serve as 
a common basis for many models of different vehicle brands within the Group. In prac-
tice, the models of series 1 and 3, as well as the models of series 5 and 7 share one 
platform. Finally, considering the basic architecture for the MINI, it is also used for 
the BMW 2 Active Tourer ( BMW Strategy, 2014).

An additional initiative to reduce development and production complexity in the 
future will be made by applying only two platforms: “the larger models of the BMW 
brand will receive a unified architecture with rear or all-wheel drive, whereas the 
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smaller BMWs and the vehicles of the subsidiary MINI get a front-wheel drive plat-
form” (BMW Strategy, 2014, p. 1). The structure of the respective automobiles is 
determined by the platform, without determining the design.

The floor assembly, the undercarriage, the above-mentioned power train for 
BMW and MINI, the engine, the transmission, the fuel tank, or the exhaust systems 
are examples of a product platform (Schöller, 2009). In the car industry, the platform 
concept is regarded as an established innovative organizational strategy of automobile 
production. On the basis of this technical standardization, BMW will experience 
lower development costs, as well as cost savings in production (Schulz, 2014).

Klug (2010) states that up to 60% of the value added in a complete vehicle can 
be covered by a platform. It is interesting to mention that the identical parts used in 
a MINI model and in the BMW 2 Active Tourer do not belong to the externally vis-
ible parts of the respective automobile. The consistent application of the same engine, 
transmission, and drive variants reduces the complexity of parts, without being 
noticed by the end user, be it while viewing or using the vehicle.

The central feature of the platform concept is the joint production of automotive 
components for several different models and brands of the Group (Gong, 2013), but 
the construction of a platform is accompanied by long development times and high 
costs. According to Schöller (2009), however, the benefits in production usually out-
weigh the initial investment. In addition to generating economies of scale, the internal 
complexity is reduced by the use of part standardization reduction (Kipp, 2012). 
Schulz (2014) sees a reduction of material costs by 20%. Furthermore, this industry 
expert considers it realistic that through the use of common basic architectures and 
modules a 30% reduction of further required investments is possible.

In summary, these benefits for BMW and its subsidiary MINI are based on 
reducing the number of parts by reusing equal parts and synergy parts in the value 
creation process at the manufacturer’s production site of premium vehicles. The plat-
form concept, created by the innovation management provides the OEM with greater 
flexibility in the production of differentiated automobile types within the overall 
portfolio of BMW and MINI. 

Through the platform concept and the modular product architecture, the 
assembly lines of BMW and MINI are designed for several models. Depending on 
the capacity utilization of the production and the final assembly, this results in the 
opportunity to “…manufacture different models on the same line and to achieve, 
to a certain extent, a stable capacity utilization. This is only possible when the 
installation technology and the logistics technology are matched to the vehicle 
models, which is given by the use of platforms and standardized basic dimensions” 
(Klug, 2010, p. 61).

Due to the pool-effect, which guarantees a higher average utilization, generated 
by the cross-model use of the same product platform, a greater stability with respect 
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to the planning figures for vehicle production is possible. Platform sizes may be pre-
scheduled by BMW without relating to a specific order. In addition to the increase of 
order flexibility, the throughput times are also reduced (Neff et al., 2001).

10.5 Conclusion

Opportunities for reducing complexity and possibilities for creativity and innovation 
management using the example of MINI are the foci of this chapter. Yet for future, 
continuous progress, ongoing innovation, and the efficient design of value-added 
processes in all company departments are the required activities of OEMs such as 
BMW. It is only in this way that the dynamic developments in the framework condi-
tions of the automotive industry can be successfully met. Examples of this dynamic 
include shortened product lifecycles in vehicle models and an increasing cost pressure 
along the entire supply chain. Customer induced external complexity, variant diver-
sity, and component diversity, as well as internal complexity, are interacting complexity 
shapes. Therefore managing complexity strategically must be part of innovation man-
agement in its cooperation with other company departments, such as the production 
department. As illustrated in the premium brand BMW, it is possible to implement 
a promising complexity management by means of complexity reduction. Within the 
production organization, BMW reduces the complexity of models across the whole 
company by optimizing the production structure through standardization of forms 
which use shared components, modules and most importantly through the use of 
modular product architectures and platform concept. By means of this innovative 
organization strategy within the framework of production, BMW realizes both pro-
duction-specific and, in consequence, economic effects. This applies to various BMW 
models, but as shown in this chapter is best illustrated in the BMW Group’s MINI 
brand which realizes sustainable growth through professional innovation manage-
ment and its product innovation MINI Cooper Countryman.

All measures of innovation management for BMW and the resulting daily opera-
tions should be reviewed regularly. Over time, it is necessary to adapt the respective 
complexity-reducing measures to the changing complex situations in the company. 
Thus, complexity management remains an ongoing challenge for the innovation 
management and the other functional departments of BMW. It is this challenge that 
has to be actively shaped in the future.
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Chapter 11

The 4P’s of Creativity  
and Innovation in Engineering

Thomas Huettl and Sabine Rathmayer

11.1 Introduction

The Soviet space dog Laika (Russian: Лайка) had the privilege to be the first creature 
to orbit the Earth paving the way for human spaceflight. The stray dog from the 
streets of Moscow started its one-way trip on November 3, 1957 with the second 
artificial Earth satellite Sputnik-2 (Mitchell, 2007). After a series of unsuccessful 
launches of the long-range missile R-7, Sergej Koroljow seized the chance to use the 
remaining two missiles as a transport system for satellites: Sputnik 1 and 2. Originally, 
the leading Soviet rocket engineer and spacecraft designer Koroljow developed the 
R-7 rocket to carry a hydrogen bomb (Schlindwein, 2007). 

“Rocket science” nowadays is a synonym for something overly complex, detailed 
or confusing. In the ancient world, only gods could travel in the sky. Earthlings 
remained with the dream of flying in poems, sagas, and narratives. In Greek mythology, 
Icarus (Ancient Greek: ’Iκαρος) and his father attempted to escape from Crete by 
means of wings constructed from feathers and bees wax. Ikarus fell into the sea, because 
he flew too close to the sun where the wax in his wings melted (Thompson, 1999).

The fiction novel From the Earth to the Moon (French: De la Terre à la Lune) 
 written by Jules Verne in 1865 was the inspiration to many later rocket scientists, e.g., 
Hermann Oberth (Taylor Redd, 2013). Oberth’s most famous student, Wernher von 
Braun (Fig. 11.1), directed the American rocket program of the NASA, when the 
highlight of manned space flight had been realized: the landing on the moon by the 
Apollo 11 mission on July 21, 1969 (Taylor Redd, 2012), see Fig. 11.2. 
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Figure 11.1.  Hermann Oberth, space pioneer (left) and Dr. Wernher von Braun, Director of Marshall 
Space Flight Center from 1960 to 1970 (right).

Credit: NASA.

Figure 11.2.  Apollo 11 mission commander Neil Armstrong took this iconic photograph of Buzz 
Aldrin walking on the moon.

Credit: NASA.
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Aerospace enthusiasts are not the only ones to believe that the landing on the 
moon is probably the most significant achievement in engineering. Yet, there are many 
other achievements of great importance for mankind. They will be presented in 
Section 11.3 right after our attempt to define engineering in Section 11.2. Creativity 
and innovation in engineering is the subject of Section 11.4. The 4P’s will be discussed 
in the context of engineering and in the context of our modern IT world in Sections 
11.5 and 11.6, respectively. This chapter closes with a summary in Section 11.7.

11.2 An Attempt to Define Engineering

Before the attempt is made to define engineering, we present several existing defini-
tions in order to demonstrate the variety of engineering definitions. The popular yet 
non-scientific Wikipedia (2015) explains that the word engineering comes from Latin 
ingenium, meaning “cleverness” and from ingeniare, meaning “to contrive, devise”. 
Wikipedia defines engineering as the “application of scientific, economic, social, and 
practical knowledge in order to invent, design, build, maintain, research, and improve 
structures, machines, devices, systems, materials and processes. The discipline of engi-
neering is extremely broad, and encompasses a range of more specialized fields of 
engineering, each with a more specific emphasis on particular areas of applied science, 
technology and types of application.” According to Wikipedia (2015), the American 
Engineers’ Council for Professional Development (ECPD) has defined “engineering” 
as: “The creative application of scientific principles to design or develop structures, 
machines, apparatus, or manufacturing processes, or works utilizing them singly or in 
combination; or to construct or operate the same with full cognizance of their design; 
or to forecast their behavior under specific operating conditions; all as respects an 
intended function, economics of operation or safety to life and property.”

Many further different definitions exist for engineering. Oxford University Press 
(2015) defines engineering as the “branch of science and technology concerned with 
the design, building, and use of engines, machines, and structures.” Cambridge 
Dictionaries (2015) simply define engineering as “the art or profession of an engi-
neer” and Webster’s New World College Dictionary (2010) defines engineering as “the 
science concerned with putting scientific knowledge to practical uses, divided into 
different branches, as civil, electrical, mechanical, and chemical engineering” as well 
as “the planning, designing, construction, or management of machinery, roads, 
bridges, buildings, etc.” Collins English Dictionary (2001) defines engineering as “the 
profession of applying scientific principles to the design, construction, and mainte-
nance of engines, cars, machines, etc., (mechanical engineering), buildings, bridges, 
roads, etc., (civil engineering), electrical machines and communication systems 
(electrical engineering), chemical plant and machinery (chemical engineering), or 
aircraft (aeronautical engineering)”. In the Encyclopædia Britannica (Smith, 2014) 
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engineering is defined as “the application of science to the optimum conversion of the 
resources of nature to the uses of humankind”.

Summarizing these and other popular definitions, engineering can be seen as a 
branch of science and technology that is concerned with putting scientific knowledge 
to practical uses. It is the key competence of engineering to apply scientific, eco-
nomic, social, and practical knowledge or principles in such a way that the properties 
of matter and the sources of energy in nature are made useful to people. Engineers are 
the persons who invent, design, build, maintain, research, improve, develop, operate, 
or use many different kinds of structures, machines, devices, systems, materials, pro-
cesses, apparatus, vehicles, roads, or engines. Theoretical engineers even forecast the 
behavior of these devices under specific operating conditions. The different branches 
of engineering cover all aspects of our daily life.

11.3 From Handaxe to Additively Manufactured Jet Engines

11.3.1 Engineers from Prehistory to Renaissance

The origin of engineering is closely connected with prehistory. The term Stone Age 
is the oldest and longest section of the history of mankind, in which the most impor-
tant tools and equipment were made of stone. The practical application of science to 
everyday life began with using stones and branches for hunting, for the defense 
against wild animals and for solving martial conflicts between rivaling groups. The 
first handaxes and other prehistoric tools like arrowheads (see Fig. 11.3) date back 
many 100,000 years ago (Schuelerlexikon, n.d.). While tools made from stones still 
exist, evidence for the use of fire can also be found from burnt bones of animals.

The use of tools ensured not only the survival of the first human beings but also 
the development of this species. With the ability to hunt and eat meat instead of 

Figure 11.3.  Prehistoric arrowhead (Neolithicum; age: 2,500–7,000 years, Sahara).

Photo: T. Huettl.
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berries, fruits, and roots human beings can ingest higher amounts of energy they need 
to develop the brain and thus become more and more intelligent. The nutrition value 
of berries is at about 1,000–2,000 kJ/kg, while meat can reach about 5,000–9,000 kJ/kg. 
Due to the increased nutritional value of meat, hunters were less dependent on the 
availability of plant foods in summer and autumn. The result of this evolution of 
 mankind is the appearance of early art and artifacts in the Palaeolithic period around 
40000–20000 BC in the form of petroglyphs (e.g., Parque Arqueológico do Vale do 
Côa, Portugal), rock paintings (e.g., Lascaux cave, France), and small plastic figures 
(e.g., venus/woman of Willendorf, Austria). 

In several regions of the earth, high cultures of mankind emerged. Engineering 
further developed and with the invention of writing, the names and the histories of 
individual persons were delivered. The first engineer known by name and achieve-
ment is Imhotep. He was the builder of the Step Pyramid at Ṣaqqārah, Egypt, prob-
ably in about 2550 BC (Smith, 2014). Egyptians, Greek, and Romans in Europe, the 
Persians, Chinese and Indians in Asia, the Aztec, Maya, and Inka in America and 
many other cultures carried civil engineering to remarkable heights on the basis of 
empirical methods aided by arithmetic, geometry, and physical science (Smith, 2014).

Highlights of engineering in ancient world are not the only great examples of 
architecture like the pyramids, the Pharos (lighthouse) of Alexandria, the Colosseum 
in Rome, the Persian and Roman road systems, the Pont du Gard aqueduct in France, 
or many other large structures, some of which endure to this day. The engineering 
achievements behind these buildings are sometimes even more fascinating: the logis-
tics and the precision to build the pyramids, the complex system of winches and 
pulleys to control decorations and scenery in the arena of the Collosseum, and the 
whole 50 km long aqueduct to supply the roman city Nemausus (now: Nîmes) with 
fresh water, of which the Pont du Gard was a part.

Engineers of the ancient times used to have a very broad interest. The first 
 collection covering the whole range of mechanical knowledge might have been that 
of Philo of Byzantium, who lived probably in the late third century BC. Philo might 
have been working at Alexandria and was author of a large work, Mechanike 
Syntaxis (Compendium of Mechanics), which contained sections about mechanics, 
siege devices, artillery, and devices operated by air or water pressure (Berryman, 
2009). About 250 years later, the Greek mathematician and engineer Hero of 
Alexandria was living and working in Alexandria, too. He is considered the greatest 
experimenter of antiquity (Research Machines Plc., 2004). His work covers aspects 
of the five “simple powers”: the windlass, the lever, pulley, wedge, and screw. 
Another book of Hero describes some more complex practical applications, 
 including cranes, systems for safely lowering large blocks, screw presses, and a screw 
cutter (Berryman, 2009).

De Architectura, published in Rome in the first century AD, is the only surviving 
major book on architecture from classical antiquity. It was written by Vitruvius  
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(ca. 80–70 BC–ca. 15 BC). De Architectura consists of 10 volumes and covers building 
materials, construction methods, hydraulics, measurement, and town planning 
(Vitruvius, 1914). This book was rediscovered in 1414 and quickly became a major 
inspiration for artists, thinkers, and architects of the Renaissance, including Leon 
Battista Alberti (1404–1472), Leonardo da Vinci (1452–1519), and Michelangelo 
(1475–1564), see Liukkonen, (2008). With the drawing Vitruvian Man, Leonardo da 
Vinci tried to draw the perfectly proportioned man based on the specifications in 
Vitruvius’s De Architectura, see Fig. 11.4. Leonardo was not only a great painter, but 
also a visionary and brilliant engineer. He designed bridges, self-moving machines 
(tanks, mechanical lion), weapons, parachutes, flying machines, and other devices (see 
Fig. 11.5). Many of his inventions were not feasible in his time due to insufficient 
materials, missing funding, or poor performance of engines.

Figure 11.4.  Vitruvian Man drawn by Leonardo da Vinci. 

Photo: Luc Viatour (Retrieved from www.Lucnix.be).
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11.3.2 First Industrial Revolution

The profound and lasting transformation of economic and social conditions, working 
conditions, and living conditions is called the Industrial Revolution. It was the biggest 
transformation of production and social relations after the Neolithic revolution. It began in 
the second half of the 18th century and caused in the 19th century, first in England, then in 
Western Europe and the USA, the transition from an agrarian to an industrial society.

For the UK, a set of conditions and individual factors was in place that was sup-
portive to provoke the radical changes:

• period of many decades of peace;
• a uniform economic area without customs barriers;
• relatively productive agriculture;
• surplus of workers;
• a geographical location convenient for traffic and transportation;
• easily exploitable coal reserves;
• raw materials from colonies;
• colonies as markets and trading partners and advanced overseas trade;
• developed precision engineering;
• a partially spread entrepreneurial mentality;
• a technology culture;
• patent law.

When comparing the situation in England with the circumstances in France, it is 
comprehensible why the Industrial Revolution had its origin in England while the 
development in France was delayed for decades (Szostak, 1991):

• Political instability due to the French revolution.
• A multiplicity of internal customs and dues of various kinds had to be paid at 

points along the roads and rivers in France.

Figure 11.5.  Leonardo da Vinci’s helicopter (left) and experiment on lifting power of wing (right). 
British Museum, London.
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• In France, wide areas of the country were virtually unconnected with good markets.
• The French spent huge amounts on a few roads while ignoring the rest.
• While France was ahead in science, England and Scotland were ahead in practical 

application.
• The great Loire coalfield and the Blanzy coalfield were inadequately connected by 

waterway to major markets.
• Rivers were full of curves, boulders, sandbars; they were subject to freezing in win-

ter, floods in spring, and drought in summer.

New inventions in engineering were the essential basis of the Industrial 
Revolution. First, technical inventions in agriculture changed the farming process: the 
seed drill and the horse hoe increased the mechanization, the four-course rotation of 
crops helped in keeping the ground good for farming almost all year, and breeding 
was useful to obtain animals with certain qualities only. During the Agricultural 
Revolution, the agricultural output of England increased about three and a half times 
(Bond et al., 2003). With more productive farms and a reduced workload, more and 
more people left the farms and went into the now growing cities. This available work-
force was needed in the newly founded industries.

The first product to undergo the “revolution” from the cottage industry to the 
mechanized age was cotton. With a change in the upper class fashion, the demand for 
cotton grew. Inventions like the “water frame” or “spinning jenny” lead to Samuel 
Crompton’s “spinning mule” which allowed to produce large amounts of fine, strong 
yarn (Bond et al., 2003). These and other inventions in the textile industry multiplied 
the mechanical production of clothes.

Another key technology revolutionized manufacturing: James Watt’s “steam 
engine” that replaced man power, water mills, and wind mills as source of energy for 
manufacturing machines. This new engine type was independent from weather and 
location. This power engine allowed further radical inventions: Robert Fulton’s 
“steamboat” and Stephenson’s “steam powered train”. Both enabled faster transport of 
higher quantities of goods over longer distances. Especially the steamboats fostered 
the trade of Great Britain with the overseas colonies. Trains and the increasing railway 
network supported the transportation of raw materials to factories and then goods 
and commodities to the sales markets. In addition, the railroad helped not only to 
develop but also to exploit the colonies such as India. Furthermore, the railway sup-
ported the settlement of America.

11.3.3 Second Industrial Revolution

The Second Industrial Revolution, also known as the Technological Revolution, was 
a phase of the larger Industrial Revolution corresponding to the latter half of the 19th 
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century until World War I. It is considered to have begun around the time of the 
introduction of the first cheap industrial process for the mass production of steel from 
molten pig iron (Bessemer steel) in the 1850s and culminated in early factory electri-
fication, mass production, and the production line (Wikipedia, 2015b).

The Second Industrial Revolution was characterized by the building of railroads, 
large scale iron and steel production, widespread use of machinery in manufacturing, 
greatly increased use of steam power, use of oil, beginning of electricity, and electrical 
communications (Wikipedia, 2015b).

The first phase of the Industrial Revolution with textiles, coal, steam, and steel 
was largely initiated by “tinkerers and hobbyists”, not by scientific and technological 
research. The situation within the Second Industrial Revolution was different with 
inventions and discoveries in chemistry and electricity: here, Americans, French, and 
Germans had the leading position with their good scientific and technical training 
centers (Paeger, 2011).

New technologies gained importance, especially, the internal combustion engine 
and petroleum, new materials and substances, including alloys and chemicals, elec-
tricity, and communication technologies such as the telegraph, telephone, and radio 
(Landes, 2003).

The Second Industrial Revolution was also characterized by the introduction of 
a division of labor and mass production with the help of electrical energy. After the 
first assembly line in the Cincinnati slaughter houses (1870), mass production 
altered the assembly of many other goods. First and foremost, the production of 
automobiles benefited from the invention of the assembly line. The USA engineer 
Henry Ford dreamed of making the car a mass product, and in 1908 began produc-
ing the “Model T” (“Tin Lizzy”) with workers and automated machine tools, see  
Fig. 11.6. By 1916, Ford was able to lower the price from initially $850 to 345. 

Figure 11.6.  Ford “Model T” known as the Tin Lizzie from 1911 (Retrieved from: allthingsclipart.com).
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In 1923, Ford built 1.8 million cars; mass production had begun — as well as mass 
consumption (Paeger, 2011).

Mass production also had a negative side. The World War I was the first conflict 
in which weapons and bullets were mass-produced. The success during the war 
depended on how well the participating countries managed to organize their industry.

11.3.4 Third Industrial Revolution

The microelectronic revolution (also: Digital Revolution) since the mid-1970s is seen 
as a technological core of a new, Third Industrial Revolution. The Digital Revolution 
was triggered by the digitization and the development of the computer since the 1940s. 
It is based on the invention of the microchip (integrated circuit) and the steady increase 
in its performance (Moore’s Law), the introduction of flexible automation in produc-
tion, and the development of global communication networks such as the Internet.

In the 1980s, computers began to be applied not only for professional and 
research purposes, but also in the private sector. Initially being a toy for hackers, the 
home computers soon became a valued tool for everyone that meanwhile fulfilled 
daily consumer needs like the telephone and television.

It is believed that in 2002, it was, for the first time, possible for humanity to store 
more information in digital than in analog format. This date can therefore be seen as 
the beginning of the “digital age” (Hilbert & López, 2011). With the invention of 
smartphones like Apple’s iPhone, a new era of communication technology began. 
This tool merges the functionalities of a telephone, camera, computer, GPS receiver, 
radio, television, dictation machine, toy, newspaper, alarm clock, means of payment, 
airline ticket, and many other aspects. 

11.3.5 Industry 4.0

The Digital Revolution has not reached its end by far. A big potential is still seen, for 
example, in the computerization of production technology, the development of 
robots, and parts additively manufactured by 3D printing, see Fig. 11.7. The term 
“Industrie 4.0” (Industry 4.0) originates from an initiative of the German govern-
ment. It is used to express future changes by a Fourth Industrial Revolution. The goal 
is the intelligent factory (Smart Factory), which is characterized by versatility, resource 
efficiency, and ergonomics as well as the integration of customers and business part-
ners in business and value creation processes. Technological bases are cyber-physical 
systems and the Internet of  Things (BMBF, 2014).

The future will show us, whether this development is of sufficient global influ-
ence to form a Fourth Industrial Revolution or whether it is simply part of the digital 
revolution. However, the change has already begun as you can see in the 
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manufacturing of jet engine parts produced by additive manufacturing processes 
(Wolf & Vollmuth, 2014; Fraunhofer-Gesellschaft, 2014).

11.4  Giving Some Thoughts to Creativity and Innovation  
in Engineering

11.4.1 Sputnik Shock

In the past, engineering work focused solely on solving technical problems. One event 
led to a rethinking: the launch of the first-ever satellite, Sputnik I on October 4, 1957 
(Dickson, 2001). Sputnik I marked a technological advance of the USSR and caused 
a shock in the USA. After Sputnik I, the USA lawmakers began to research the root 
causes for the strategic success of the USSR. USA citizens feared that education in the 
USSR was superior to that in the USA, and the Congress reacted by adding the 
National Defense Education Act (NDEA) of 1958 to bring the schools in USA up to 
speed. It was clear that highly qualified people were essential to technological pro-
gress. The NDEA was developed to address a shortage of graduates in mathematics 
and engineering. However, the most important step in linking creativity, innovation, 
engineering, and technology was the hypothesis that the Soviet threat in space was 
not only a quantitative problem (such as a shortage of engineers in the USA), but also 
a qualitative one.

Cropley (2015) concludes that this led to attention moving, for the first time, 
from economic issues that underpin the growth and development of technology, to 
the particular qualities of a product that make it creative, the qualities of the people 
and organizations that make the technology, and the processes by which they 

Figure 11.7.  Borescope boss for the PurePower ® PW1100G-JM, the engine to power the A320neo. 
(Photo courtesy of MTU Aero Engines AG).
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achieve the development of new and effective technological solutions to problems. 
In other words, Sputnik I prompted a focus on psychologically oriented creativity 
research.

11.4.2 Definitions of Creativity and Innovation

Although the terms creativity and innovation have already been used, they should be 
defined shortly: according to the Cambridge Academic Content Dictionary (2015), 
creativity is “the ability to produce original and unusual ideas, or to make something 
new or imaginative”. A second definition can be found in the Encyclopædia Britannica 
(2015): creativity is “the ability to make or otherwise bring into existence something 
new, whether a new solution to a problem, a new method or device, or a new artistic 
object or form”. Both definitions show analogies to the definitions of engineering. 
However, engineering is focused on technical problems, while creativity is also of 
great importance in art, literature, music, dance, and similar areas, which could be 
defined as “aesthetic” or “artistic” creativity (Cropley & Cropley, 2005).

The definition of innovation from the Cambridge Advanced Learners Dictionary 
and Thesaurus (2015) is “(the use of  ) a new idea or method”. A different definition 
for innovation can be found in the BusinessDictionary (2015): “The process of trans-
lating an idea or invention into a good or service that creates value or for which 
customers will pay”. Contrary to the first definition, the second one highlights the 
impact of innovations for a company in the form of value and payments. As in the 
case of creativity, parallels can be seen for the definitions of innovation and engineer-
ing. Engineering is an ideal method to create innovations for a company.

11.5 The 4P’s in the Context of Engineering

Rhodes (1961) also explained creativity and by this definition, he introduced the 4P’s 
model: “The word creativity is a noun naming the phenomenon in which a person 
communicates a new concept (which is the product). Mental activity (or mental 
process) is implicit in the definition, and of course no one could conceive of a person 
living or operating in a vacuum, so the term press is also implicit. Since then, the 
4P’s — person, process, product, and press — were commonly used as a model for 
creativity and innovation management (CIM). These areas have their own identity, 
but “only in unity do the four strands operate functionally” (Rhodes, 1961, p. 307). 
The 4P’s model is helpful to analyze engineering situations. López-Mesa and 
Thompson (2002) performed a survey at a company dealing with different aspects of 
product development. 

The person strand comprises the characteristics and skills of the people involved. 
Here, the creativity of people may have different levels. Furthermore, people can be 
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different in different ways. So-called adaptors are people who tend to solve problems 
through improvement, while so-called innovators tend to solve problems by detach-
ing them from the way they are usually perceived (López-Mesa & Thompson, 
2002). In this context, a comparison of personality traits for non-engineers and 
engineers is interesting. In a study, performed by Williamson, Lounsbury, and Han, 
(2013) engineers scored significantly lower than non-engineers on assertiveness, 
conscientiousness, customer service orientation, emotional stability, extraversion, 
image management, optimism, visionary style, and work drive, and significantly 
higher on intrinsic motivation and tough-mindedness. There were no significant 
differences between engineers and non-engineers on openness and teamwork. In this 
study, Williamson, Lounsbury, and Han (2013) pointed out that the significantly 
lower conscientiousness score for engineers deviates from typical depictions of engi-
neers as being higher on conscientiousness and related traits of orderliness and atten-
tion to detail. However, a lower level of conscientiousness is also interpretable as 
reflecting flexibility and creativity, these conscientiousness results can be seen as 
 supporting calls for engineers to be more creative, flexible, and capable of thinking 
outside the box.

The process strand involves how people create; it includes procedures and meth-
ods. Methods can be classified as divergent and convergent. Divergent thinking is a 
thought process or method used to generate creative ideas by exploring many possible 
solutions. Supporting methods are literature reading and brainstorming. On the other 
hand, convergent thinking follows a particular set of logical steps to arrive at one solu-
tion. By using methods like rating or weighting, we can try to find a “correct” solution 
(López-Mesa & Thompson, 2002). The press strand is defined by the atmosphere in 
which people operate. In companies, this atmosphere depends not only on the indi-
viduals but also on aspects like equipment availability, working rules, absence of  inter-
personal conflicts, a “no blame” culture, and freedom (López-Mesa & Thompson, 
2002). Finally, the product strand comprises the characteristics and objectives of the 
challenge dealt with. The product is the result of the work of creative people (López-
Mesa & Thompson, 2002).

11.6 The 4 P’s in the Context of Our Modern IT World

There are two relatively new phenomena in our world today which emphasize the 
meaning and relevance of the 4P’s model even further — open innovation (or mass 
innovation, distributed innovation,…) and crowdfunding. Both are only possible 
because of innovations in IT technology, the Internet, and different networks among 
people. 

Open Innovation is a term initially promoted by Henry Chesbrough (Chesbrough, 
2003) which results from the ever increasing pressure laid on companies to develop 
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new products in shorter time. Companies cannot afford anymore to rely entirely on 
their own research, so they are also turning to buying or licensing processes or inven-
tions (i.e., patents) from other companies. In addition, internal inventions not being 
used in a firm’s business should be taken outside the company (e.g., through licensing, 
joint ventures, or spin-offs). Beyond that it is understood as the systematic encourage-
ment and exploration of a wide range of internal and external sources for innovative 
opportunities, the integration of this exploration with firm capabilities and resources, 
and the exploitation of these opportunities through multiple channels (West & 
Gallagher, 2006). 

A lot of leading companies like Google, Procter & Gamble, or Gore have success-
fully implemented open innovation processes which often lead to new product inven-
tions outside of the standard development departments by “normal” employees. One 
example from Gore is the discovery of a new coating for guitar strings which was 
found by an employee working in the department of polymers for non-soiling cloth-
ing. His innovation let strings keep their tone a lot longer than any other string before 
and made Gore the leading guitar string producer out of nowhere (Hamel, 2008). 

Another phenomenon which also supports innovations in a different way is 
crowdfunding. It is a practice of funding a project or venture by raising monetary 
contributions from a large number of people, typically via the Internet. Within a few 
years, quite a few (web)platforms have emerged where people introduce their ideas to 
a broad community and then try to collect money for their further development — 
often resulting in the creation of a startup company (Drake, 2014). Open innovation 
and crowdfunding both emphasize the meaning of the 4P’s model for innovation in 
engineering (and of course technology in general). The creativity of many individual 
people (and groups) and the process of innovation are fostered in many different ways. 
Press stands for the communities in which their ideas are discussed and promoted. Last 
but not least, the resulting products definitely surprise and excel — everytime anew!

11.7 Conclusions

Engineering influenced the life and development of mankind from the first human 
being. Many of the comforts humankind enjoys today have been the result of innova-
tive engineers. Without engineering, there would be no landing on the moon, no 
leisure travel by plane, no mass products, and no mass consumption. Engineering is 
made by people. The 4P’s model shows that the creativity of a person alone is not 
enough to generate creative products. It is an interaction of person, process, product, 
and press which is required to create innovations.

The conditions can have a serious influence on product development. Many fac-
tors, for example, have led to the Industrial Revolution in England. However, although 
most of the factors were also in place in France, they did not suffice to ignite the 

b2590_Ch-11.indd   232 3/1/2017   1:12:51 PM



The 4P’s of Creativity and Innovation in Engineering 233

b2590 Handbook of the Management of Creativity and Innovation: Theory and Practice

Industrial Revolution there. The mentality and attitudes to engineering of a nation has 
a great influence on economy and prosperity of the nation. The government needs to 
pass a law like the NDEA in order to keep pace with competing nations.

Engineers drive technology and are therefore at the forefront of innovation. The 
future will show which measures of governments at legislation and which study plans 
at universities will be successful to form creative and innovative engineers that invent 
the products of the 22nd century.
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Chapter 12

Creative Process in  
Engineering: Methods,  

Tools and the Management 
Implications 
Joaquín Moreno Marchal

12.1 Introduction

Engineering is a complex task. Engineers deal with problems based on real world and, 
in most of the cases, they apply knowledge of different disciplines for their resolution; 
team work is a normal method of work. Engineers must define and analyze problems, 
search for solutions, and design and develop one of them. Traditionally, in educa-
tional systems, great efforts have been made for the development of analytical abilities 
in engineers. But most of the engineers’ works are open-ended activities with multiple 
possible solutions, in which creativity is a needed competency. 

This chapter shows various methods and tools for the effective management of 
creativity and innovation in engineering. First, the four stages of the creative pro-
cess are discussed: preparation, incubation, illumination and verification. Then, the 
design process in engineering is analyzed. A design process can be defined in five 
steps: (1) Define the problem, (2) Gather pertinent information, (3) Generate mul-
tiple solutions, (4) Analyze and select a solution, (5) Test and implement the solu-
tion. For the support of each of these steps, different methods and tools can be 
used. A selected number of methods and tools is presented and discussed in more 
detail. 
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In order to define a problem, the method of mind mapping is a good tool, as it 
allows structuring the problem and visualizes the dependencies of the entities that 
conform to it. 

To understand systems from the perspective of behavior, the failure mode and 
effects analysis (FMEA) tool is adequate. In order to gather pertinent information, 
internet search engines, the patent search or the data mining techniques provide a 
huge data base. The generation of multiple solutions can be supported by the TRIZ 
(the Russian acronym for Theory of Inventive Problem-Solving) methodology. In 
order to analyze the selected solutions, various evaluation methods can be used, like 
utility analysis or quality function deployment (QFD). When testing and implement-
ing a solution, other methods like check lists or usability testing have been 
established.

12.2 Types of Problems 

The perception of reality depends on the senses, the previous experiences and the 
affective schemes that define what is interesting for us (Eagelman, 2012). Perception 
of a problem is the starting point in much of the engineering work. A problem is a 
gap between the present situation and an expected or desirable new situation in the 
future. In this concept of problem, the temporal dimension is important. The con-
cept of opportunity is, in this temporal sense, similar. The difference between these 
two states in time, the present situation and the expected one, causes a tendency to 
act in order to resolve the problem. 

Not all problems are of the same type. A classification of problems between rou-
tine and non-routine problems can be established (Savransky, 2000). Routine prob-
lems are those in which all the steps to resolve it are known. A well-known example 
of this kind of problem is the change of a damaged wheel in a car. On the contrary, 
non-routine problems are those in which at least one critical step is unknown. Solving 
a non-routine problem is the process of searching for solutions in a space of multiple 
possibilities.

Creative problems are those non-routine problems in which the solution is 
unknown. The design of a new propulsion concept to replace petrol-operated engines 
could be an example. Creative problems can be found in a wide range of fields of 
applications, from the artistic activities to the engineering ones.

All problems related to innovation in products, process and services are creative 
problems. In the most extreme cases of innovations, a disruptive innovation is not 
only a creative problem, but also in most cases, it includes creation of a new concept. 
Design is a fundamental activity in the development of an innovative solution for a 
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problem. Many of the engineering activities are design problems and creativity 
becomes the keystone in the process of design.

12.3 Creative Process and Engineering 

The creative process is not easy to understand. Creative actions demand to bring into 
play several capacities such as analytical and synthetic mental activities, and in many 
cases also physical ones. In addition, mental activities are developed both at conscious 
and unconscious levels (Ohlsson, 2011; Eagelman, 2012). 

As it is known, models are approximations to the reality with a defined objective. 
One of these possible objectives for modeling is to obtain a better understanding of a 
domain, and therefore a better learning about it. With this aim in mind, we are going 
to use the well-accepted model of the creativity process of Wallas (1970) to illustrate 
the role of creativity in engineering. This model identifies four fundamental activities 
in the creative process (Fig. 12.1):

(1) Preparation. This step includes the perception of a problem or an opportunity for 
innovation as a gap between the present and the future. The perception of a 
problem is highly influenced by affective schemes, which are emotional and cog-
nitive structures that define our points of interests (Marina, 1995). Gathering 
information about the problem and understanding it are also activities of this 
phase.

(2) Incubation. This step of the model aims to point out the importance of the sub-
conscious mental processes in creativity; the perceived problem is first assimilated 
at a conscious level, and then in the incubation phase it is processed at a subcon-
scious level.

Figure 12.1.  A graphical representation (own elaboration) of the model of Wallas (1970) for the 
process of creativity.

b2590_Ch-12.indd   239 3/1/2017   1:13:35 PM



240 Handbook of the Management of Creativity and Innovation

b2590 Handbook of the Management of Creativity and Innovation: Theory and Practice

(3) Illumination. As a result of the incubation process, ideas about possible solutions 
for the problem emerge at a conscious level.

(4) Verification. In this phase, the proposed solutions are tested and evaluated.

This model describes the importance and the role of subconscious mental activity 
in creating new ideas. It is therefore clear that it is important to “open the mind door” 
for allowing the results of incubation phase to appear at the conscious mental level. 
This mind opening can be obtained after activities in which the mind, at conscious 
level, has been relaxed, for example, after sleep, after walking, through meditation...

The creative process is not linear, nor is it composed of established sequential 
steps; by contrast, it is based on multiple circular iterations of the phases identified 
by Wallas’s model of creativity.

Are creative actions in engineering different from those in other fields? If we use 
the 4P’s approach of creativity (product, process, persons and environment), we can 
emphasize some of the especial characteristics of creativity in engineering:

· Products: the products in engineering (processes and services are included) are 
specifics and based on technology, and have constraints in its design specifications 
(innovation in engineering can be understood as creativity with constraints). 

· Process: in engineering, the process of creation can be understood as similar to that 
of other disciplines (as the model of Fig. 12.1 describes), but with the influence of 
time constraints (innovation has a temporal window of opportunity).

· Persons: in general, persons working in engineering have analytical capacities (for 
understanding problems) and synthetic capacities (for design solutions).

· Press: normally, the environment for the engineering activity is based on team work.

12.3.1 Design Process in Engineering and Creativity 

Design process is an exploratory activity into a space of possibilities. Only routine and 
very well defined problems, with complete information, can be resolved directly with-
out exploration; if the solution must be innovative, then the necessity for exploration 
is much clearer. In this context, creativity is a necessary tool for engineering. Creativity 
enhances the engineering design process, by expanding the space of possibilities to 
find solutions, leaving “the square” of known solutions.

In the following subsections, we will present the phases in which a design process, 
understood as an activity for innovation, can be characterized (Fig. 12.2). 

12.3.2 Defining the Problem

The process of design starts with a well-defined problem or an opportunity. Defining 
a problem includes a deep understanding of the reality in which it is involved, iden-
tifying its components and the relationship between the components.
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In engineering, an important step in defining the problem is the identification of 
the constraints. Contrary to artistic activities, innovation in engineering is also a crea-
tive action, but with constraints. Therefore the boundaries of the problem must be 
well established. These constraints will be very useful as criteria for idea evaluation.  

As a result of understanding, we obtain an explicit representation of the problem 
which is a fundamental step towards solving the problem. The representation allows 
thinking about the problem, its communication and it is a good tool for generating 
ideas. In engineering, the problems deal with technological systems or technological 
processes, and this characteristic allows, in most cases, a good representation in terms 
of structure, relationships and functions. 

Understanding a problem supposes the construction of a mental model of the 
situation involved. Mind mapping is a good and easy to use tool to represent mental 
models about problems. It is believed that the mind mapping is a visual thinking 
technique initially developed by Tony Buzan in 1974 (Buzan, 2006). It is a two- 
dimensional graphical representation of the understanding a person (or a group of 
persons) has about a problem. A mind map could be a representation of the mental 
model a designer has about a problem; it is constructed around a central concept that 
identifies the problem, with a hierarchical structure that defines the subsystems or 
components (entities) that take part in the problem. Mind maps are flexible and are 
dependent on the context, which means there is no single correct mind map and that 
each person can have a different mind map on the same topic. 

A mind map defines relationships between the entities of the problem domain. 
These relationships can also be labeled. If these entities are concepts, then the triplet 
“concept–relationship–concept” forms a proposition, allowing the construction of a 
unit of meaning (Cañas, 2004). Thus a mind map can be understood as a semantic 
model of the problem.

Mind mapping has the advantage of using the “two sides” of mental activities. 
First, the development of a map needs an analytical process, identifying the elements 
that take part in the problem in a hierarchical way and its relationships, but, at the 
same time, the map shows a “global view” of the problem concerned. Many good 
engineering designers use this holistic view, as “systems thinkers”, as shown by 

Figure 12.2.  Design process in engineering.
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empirical studies (Candy, 1997). These studies indicate that a deep knowledge of the 
problem domain, as well as the use of first principles, is critical for creative thinking.

As a graphical method, mind mapping can aid to identify “blank spaces”. This 
characteristic is a big stimulus for discovering new relationships or new concepts, 
which is an associative activity and one of the essences of creativity. Software can aid 
the development of mind mapping. Mindjet MindManager is an example of com-
mercial software. X-Mind is another one with free version. These kind of software 
tools have the following advantages for creative thinking:

· The use of links to files, web pages or other mind maps therefore a hypermedia 
structure with the integration of great quantities of resources can be constructed.

· In each topic, colors, images and icons can be integrated.
· Capability of focusing the map in one specific topic.
· Great flexibility in the construction and navigation through the map.

The possibilities of mind mapping technique are presented, as an example of a 
map, in Fig. 12.3.

The design in engineering, and also in other fields, is intended not only to reach 
the established requirements, but also to avoid failures, especially those that affect the 
users. If the result of a design (a product, a process, a service) is an innovation, due to 
the degree of novelty, this consideration takes much more importance. Failure mode 
and effects analysis (FMEA) is a methodology for describing the possible malfunctions 
of systems; it was developed in the early 1950s for the design of fly control systems 
(Dhillon, 1992). It was also used in Apollo program and in car manufacturing, among 
other sectors. FMEA deals with questions such as “What problems could arise? How 
likely that these problems will occur?  How serious are the consequences if these prob-
lems occur? How can these problems be prevented?” (Ben-Daya, 2009).

We can observe innovations from the point of view of their novelty. Incremental 
innovations are those that have been obtained from the modifications on product or 
services previously developed, as it is the case of car manufacturing with more elec-
tronics equipment (for fuel control, security...). In the disruptive innovation, a new 

Figure 12.3.  The possibilities and characteristics of mind mapping technique (own elaboration).
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concept has been designed and a new consumer sector is created or modifications in 
consumers’ behavior are produced. Smartphones and 3D-printer are examples of 
disruptive innovations. In many innovations, both for incremental and disruptive 
ones, new functions for the product or service must be accomplished. Innovation, as 
it is widely known, means to take risk including technological risks. In this way, 
FMEA is a useful tool for innovation; it aids to think about the mode of failure of the 
systems, allowing a better understanding of known or potential failure modes. FMEA 
forces us to think about the failure severity (the importance of the effects), their 
occurrence (the probability of failure) and their detection (probability of being 
detected before the effects occur). In FMEA, a priority of failures is made; in particu-
lar, the failures that could affect users must be well explored. FMEA not only looks 
for the effects of failures, but also applies causal thinking to search for their causes and 
for the control actions needed to manage them (Stamatis, 2003). 

The creative dimension to working with FMEA methodology can also be seen 
in the aspect that FMEA analysis must be done by a cross-functional and multi- 
disciplinary team, especially in the brainstorming session to look for potential failure 
modes of the system. The software tools can aid the implementation of FMEA. With 
most of the tools being worksheet-based, adding interesting functionalities such as 
exporting the FMEA results into a network, allows coordination between multiple 
teams (FMEA Info Center, 2011).

12.3.3 Gathering Information 

As mentioned earlier in this chapter, each problem must be understood in the context 
of its different dimensions. It is an activity of “immersion in the problem”. Concerning 
this task, some important questions appear and must be answered: What has been 
done before (about the problem)? What kind of technologies can be used? What are 
the user needs? ...

Gathering information and knowledge about the problem domain is needed. 
This information must be collected, evaluated and classified. Understanding the sev-
eral dimensions of the problem is important; team work is also fundamental, and, 
normally, the information is put on a space of collaboration. The characteristics of the 
information obtained must be relevant to the problem. From the organization point 
of view, this information must be isolated, in some sense, from the changes in the 
organization structure. A creative context to share information must be constructed 
with important characteristics such as transparency and good communication.

What are the sources from which we obtain the required information? The 
sources of information can be encyclopedias, handbooks, textbooks, monographs, 
reviews, patents, scientific papers and technical reports (Savransky, 2000). These 
sources can be in paper or electronic formats. From the point of view of usefulness 
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for innovation, reliability and novelty of information are the important characteristics 
to be considered and these can also serve for classifying the information sources.

Internet search engines, patent offices and data mining are good tools for gather-
ing information. We need to take into account that the use of Google search engine 
can only access up to 20% of information available on the internet (Tchangalova & 
Stilwell, 2012). Therefore, to access more content on the internet, meta-searches 
engines are of special interest, as they use several standard search engines obtaining the 
best results from all of them. A good review of these tools for science and technology 
can be obtained from Tchangalova and Stilwell (2012).

Patents are public documentations that describe inventions. The patents’ registra-
tion has a geographical dimension. There are several search engines for exploring the 
databases of patents, such as Patent Pal, that include Google Patents, FreePatentsOnline, 
Esp@cenet, Pat2Pdf  and the MPEP. These tools offer links to the most important pat-
ent offices in the world and to the patent laws and regulations. Links to related blog 
and courses for patents’ exam preparations are also included. The World Intellectual 
Property Organization (WIPO)  offers global services on intellectual property (IP) that 
include training, search services, download of published patents, trademarks, registra-
tion of industrial designs and arbitration and mediation center (WIPO, 2015).

Data mining is a technique for exploring big quantities of data, in order to iden-
tify hidden patterns, and therefore obtain useful meaning. Data mining includes sev-
eral methods coming from the artificial intelligence and database technology (neural 
nets, genetic algorithms, rules, decision trees…); it can also be understood as a step 
into a more general process, named the “Knowledge Discovery in Databases” (KDD). 
KDD was coined in 1989 in order to specify that obtaining new knowledge is the final 
objective of the process (Fayyad, Piatetsky-Shapiro, & Smyth, 1996). Visualization of 
the results is a very interesting characteristic of data mining, allowing the user get 
insights from data, and therefore to stimulate its creativity. As a result, new hypothe-
ses, associations or concepts can be proposed. In this sense, data mining can be also 
understood as a hypothesis generation process (Keim, 2002).   

Creativity has a social dimension (Amabile, 1996). In the 21st century, although 
Internet search engines are good sources for data collection, it is necessary to consider 
the importance to directly talk to people who have a relation with the problem 
domain. These persons could be experts, mentors, users, providers, customers, or 
stakeholders, as proposed by the design thinking methodology (Brown, 2012). The 
“user’s experience” is a concept that describes the knowledge that can be obtained 
from this point of view. This knowledge is related not only with data and objective 
information, but also with emotions, values, preferences and needs of the persons. 
The experience of users can modify the goal or precisely define the goal. The engi-
neering design includes a technological design, but a human-oriented approach must 
always be considered.

b2590_Ch-12.indd   244 3/1/2017   1:13:37 PM



Creative Process in Engineering: Methods, Tools and the Management Implications 245

b2590 Handbook of the Management of Creativity and Innovation: Theory and Practice

Gathering information and knowledge is a task needed not only in the early 
stages of design in engineering but also in all phases of the process, remarking the 
iterative character of the creative activity.

12.3.4 Generating Multiple Solutions

The engineering design, as a creative process, involves the exploration of many alter-
natives. From the quantity of possibilities taken into account, the engineer must 
obtain the innovative character of the final design. This step is a divergent activity, 
and must be well-differentiated from the next task of evaluating the ideas generated. 
It is important in the innovation practice to understand and apply this basic principle 
of not evaluating the ideas during the process of generating them.

The exploration of ideas can take the form of symbolic representations (texts, 
schemas…) both in material (paper...) or by using simulations; the construction of 
prototypes is another way to represent the alternatives.  

To generate multiple solutions, different methods and techniques can be used. 
Each one is useful depending on the specific problem or domain. Many cases, in 
engineering, refer to problems that have a well-structured representation, and a tech-
nique like TRIZ is well adapted for use. TRIZ is the Russian acronym for Theory of 
Inventive Problem-Solving and it was developed by Altshuller in 1946 (Altshuller, 
1999). It is more a structured way of thinking based on a systematic study of a great 
number of patents. A patent is a good description of the deep knowledge  involved in 
problem solving in an innovative way (in contrast to shallow knowledge obtained by 
interviewing inventors for example). It uses a systemic approach (Fig. 12.4) which is 
based on powerful principles (Mann, 2001; Savransky, 2000).

(1) Identification of contradictions. Each design problem has contradictions. A con-
tradiction is a relationship between two features of a design, one with positive 
effect and the other with negative one.  For example, if a vehicle has higher power 
(positive), it requires more fuel (negative). In this way, the understanding of a 
problem is related to identification of its contradictions.

(2) Ideality. TRIZ starts thinking from the end, by an Ideal Final Result (IFR). From 
this point, it uses a backward reasoning to find solutions.

(3) Functionality. The systems and the subsystems are designed to reach specific 
goals. The functional reasoning is based on the representation of the systems as a 
hierarchy of functions. The function of a car is to help people to move; but other 
technological systems can also develop the same function. Identifying the func-
tions a system can do is a powerful way of abstraction, and in this way, a useful 
creative tool for translating and sharing knowledge between different knowledge 
domains can be created.
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(4) Resources. Resources in TRIZ can be positive or negative, and they are part of 
the design. TRIZ forces us to think about what the system’s resources are, what 
their potentials are and how to obtain them.

(5) Space and time. This approach means thinking about the system from different 
angles and with a time dimension of thinking about the past and the future to 
find new possible solutions. 

12.3.5  Analyzing and Selecting a Solution

Creative activities can be characterized by a divergent phase in which there is multiple 
generation of alternatives and a convergent phase for evaluation, selection and definition 
of one between them. The engineering design is a divergent–convergent process. 
Understanding and defining the problem, gathering relevant information and generation 
of alternatives for solution are steps in the divergent phase. The second phase, convergent, 
starts with the analysis of multiple alternatives and the selection of one of them. The con-
sideration of first phase as divergent and the second one as convergent is an aid to under-
stand the process; but the overall design process is iterative, nonlinear and non-sequential. 
The goal of analyzing and selecting step is to evaluate the potentialities of each alternative 
and by means of evaluation a better understanding of the problem is also obtained. 

A widely used conceptual model for this evaluation task is the idea funnel. At the 
beginning of the funnel, there are multiple ideas to be evaluated. As the funnel narrows 
the number of criteria being applied increases, and the number of selected ideas decreases. 
In the concept of open innovation (Chesbrough, 2003), the ideas in the funnel of selec-
tion can come from outside the company; at the same time an idea generated “in house” 
could be developed outside of the company (Fig. 12.5). Activities such as experimenta-
tion, prototyping or market research can be used and combined for idea selection. 

Figure 12.4.  A schema to look for inventive solutions using the TRIZ process (Altshuller, 1999) (own 
elaboration).
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A stage-gate system is another useful method for idea evaluation. This methodology 
is based on two basic issues: stages that are the tasks to be done in the development of 
the product, and gates that are criteria for evaluation and filtering ideas (Harvard 
Business Essentials, 2003). The gates can be used in various points at the end of stages.

Innovation in engineering is an activity centered in technology, but in the evalua-
tion of ideas it is important to not forget that innovation is a process to create value 
for persons; therefore, it is essential to make a good selection about the value that each 
alternative offers for the target group of innovation. Sometimes in disruptive innova-
tions, the more powerful value of a technology is not the first idea for application. 
Many times, a more powerful use of a technology is derived from important needs of 
people, for example, the commercial use of wireless telegraphy (music, information…) 
or the use of internet for personal communication.

The essential concept for evaluating ideas is the definition of a set of criteria. 
These criteria can be described with a scale of valuation (as for example 1–5) and can 
have different weights in the analysis. The comparison of ideas and criteria results on 
a matrix of valuation. Taking in mind the value delivered to the users, a tool named 
Buyer Utility Map can also be used (Kim & Mauborgne, 2000). The Buyer Utility 
Map considers two dimensions: 

· The utility levers obtained by the users, identified in six functions: collective pro-
ductivity, simplicity, convenience, risk, fun and image and environmental 
friendliness.

· The stages of the buyer’s experience stablished as purchase, delivery, use, supple-
ments, maintenance and disposal.

Figure 12.5.  The idea funnel and the concept of open innovation (Chesbrough, 2003).
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The Buyer Utility Map tool helps the identification of the value that the innovation 
offers to the users, and what kind of value it is. Because of its property to show empty 
spaces, this matrix is also a good creative tool to think about other possibilities for 
application of a technology or a technological process.

The Quality Function Deployment (QFD) is another method to assess ideas tak-
ing into account the users’ needs. QFD method was created in Japan in 1960s by 
Shigeru Mizuno and Yoji Akao (Kogure & Akao, 1983). QFD uses a mathematical 
form to find which of the elements of a design are better adapted to the needs of users, 
and which ones add no special value. Based on the identification and prioritization of 
users’ needs (the “What”), the relationship between these needs and the design char-
acteristics of the products offered by companies (the “How”) are established. QFD is 
a method that establishes a relationship between the “voice of the customer” and “the 
voice of engineering”. QFD also includes the knowledge of competency and the 
characteristic of its products. This comparison results in  the identification of aspects 
of a design that add more value to the users or customer, taking into account the level 
of competency’s products.

In general, innovations are developed inside organizations. The dimension of 
their strategies and goals, their technical and business competencies and resources, are 
also perspectives to take into account from the point of view of selecting a specific 
idea (Harvard Business Essentials, 2003).

For an efficient use of these methods, a good selection of the team involved in the 
decision-making process is essential. The profiles of these persons usually include 
experience with technology and innovation processes, a good understanding of users’ 
needs, clear vision of company strategy and being objective and independent.   

12.3.6 Testing and Implementing 

As a result of the previous stages, a solution with innovative characteristics appears for 
the proposed problem. Risks are inherent in innovation. Therefore, before starting 
with the next phases of production and putting the idea into market (a more entre-
preneurial task that requires much more investment and resources), a major valuation 
of all aspects related with the new product or service proposed must be done. This is 
the objective of the testing phase.

This valuation must cover dimensions like customer value, costs, the technology, 
the intellectual property, safety, ecology or the social acceptability (Verloop, 2004). The 
objective is reducing the risks and a better understanding of the potential that the 
innovation has. This phase is closely related with the previous one, analyzing and 
selecting a solution, but in this step, the valuation of the product or service from the 
point of view of the customer is the central key.
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Survey is a tool for obtaining the opinions of potential customers. The design of 
survey as a concept test must be understood as an experiment, and, in this way, the 
following steps can be used (Ulrich & Eppinger, 2012):

(1) Define the purpose of the concept test.
(2) Choose a survey population.
(3) Choose a survey format (face to face, telephone, e-mail, Internet…).
(4) Communicate the concept (verbal description, sketch, photo, 3D model,  

storyboard, video, simulation, interactive multimedia, “looks-like” models, proto-
type…). This step is related with the survey format. For example, if the communica-
tion is done by a prototype, then a face-to-face survey format is adequate.

(5) Measure the customers’ response including the measure of purchase intent.
(6) Interpret the results.
(7) Think about the results and feedback on the design process.

The use of prototypes for testing innovations is not only useful in innovative 
products but also in innovative services (Brown, 2012). Prototyping allows reducing 
the risks of innovations. Although it is an adequate method for testing at this phase 
of the development of products, prototyping can also be used in earlier steps. 

Prototypes can be physical or analytical ones, comprehensive (if they evaluate all the 
properties of the product) or focused on some of their properties (Ulrich & Eppinger, 
2012). Depending on the risk assumed, the kind of product and the cost of the proto-
type, the decision about the most interesting type of prototype is taken. Multiple tech-
nologies for prototyping can be used, but two of them have great impact, both in costs 
and in duration of development: 3D modeling and 3D printing. Prototyping is the 
process of experimenting the innovative concepts. Therefore a planning for this experi-
ment must be designed, starting with a clear definition of the goals of prototyping. 

In order to know if all the functionalities of prototypes are achieved, checklist is 
a useful tool. In a checklist, for each step of the test there are expected results that 
serve to define if the test status is pass or fail. The test addresses not only the internal 
technical view but also the users’ perspectives. For each step, a scale (0–5; 0–10) for 
evaluating the demerits could be used, allowing to associate a maximum possible 
demerit point, as a global result of testing.

The usability test is a method to evaluate the innovative product or service from the 
point of view of users. It is a method for user-centered interaction evaluation, as could 
be the interactive design of a new web site. In this method, the user interaction must be 
recorded, and the user experience must be understood and described. Differ ent tools 
for usability testing are available. These tools can be analyzed taking into account two 
dimensions (Tomling, 2014): the depth of technology used (functionalities available 
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with the tool) and the tool impact (the level of observation of the user experience 
obtained). 

12.4  Environments in Engineering for Creativity  
Enhancement 

The nature of the innovation process in engineering and different methods and tools 
that can be used have been previously explained. But the social dimension of creativ-
ity (Amabile, 1983, 1996; Csikszentmihalyi, 1988) must be taken into account for a 
real and effective development of innovation in engineering. 

Engineers’ work is normally developed in organizations, companies or industrial 
environment. These environments have characteristics such as climate, support, 
stress, hierarchical structure or physical properties that influence the effective devel-
opment of creativity and innovation in a positive or in a negative sense. Amabile 
(1996) has researched this issue by interviewing over 129 R&D scientists from several 
companies, looking for the elements of their environment that stimulate creativity or 
inhibit creativity. In this research, more emphasis is on the influences of work envi-
ronments than on personal characteristics obtained from the comments of the inter-
viewees; the qualities that promote creativity in work environment, ordered by degree 
of importance were: freedom, good project management, sufficient resources, encour-
agement, various organizational characteristics (climate of cooperation,…), recogni-
tion, sufficient time, challenge and pressure; on the contrary the qualities of work 
environments that inhibit creativity were (by order of importance for the interview-
ees): lack of cooperation, constraints, organizational disinterest, poor project manage-
ment, evaluation, insufficient resources, time pressure, overemphasis in status quo, 
competition. These results show that multiple factors influence the development of 
creativity at work. The managers must organize the work environments accordingly. 

The promotion of creativity and innovation needs multi-disciplinary teams and 
collaboration. This requirement has interest in different tasks of design in engineer-
ing. As we have seen above, much effort is taken for considering the needs of users, 
from the first steps in the conception of new products and services. This task requires 
the collaboration of engineers with other professionals such as psychologists, sociolo-
gists, marketing experts, and especially creative ones such as artists, etc. These differ-
ent professionals have different cognitive styles. For example, some of them could 
have methods of work that are more exploratory than others and also a different view 
of the same problem. To resolve these differences, a shared language must be estab-
lished, based on empathy and understanding. Therefore organizations must take an 
effort to promote creativity-conducive environments in which the exchange of ideas 
and opinions can take place. 

An extreme example of this multi-disciplinary work of the engineers is the collabo-
ration with artists. This is an exciting approach that has been explored from the sixties, 
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and with the development of digital technologies, it has become a very interesting field 
of research. The engineers, and in general the technologists, provide the artists with 
new resources and media for expression. The artists provide engineers with new per-
spectives of the problems, new kinds of problems and challenges (“no rational prob-
lems”) and a more human-centered approach to see the use and the possibilities of 
technology (Candy & Edmonds, 2002). There are several examples of institutions, 
organizations and exhibitions that enhance creative works by the collaboration between 
engineers and artists, such as:

· YLEM (artists in science and technology).
· Foundation Daniel Langlois for art, science and technology, in Canada.
· V2 Institute for the Unstable Media, in Rotterdam.
· Ars Electronica in Linz (Austria), with a section on artists, creators, engineers.
· ZKM Center for Art and Media, in Karlsruhe (Germany).
· NTT InterComunication Centre, in Tokyo.
· Advanced Telecommunications Research Institute, in Kyoto.
· MediaLab Prado, in Madrid.
· La Laboral, Centro de Arte y Creación Industrial, in Gijón (Spain).

12.5  Implications for the Effective Management  
of Creativity and Innovation in Engineering 

Engineering is developed inside organizations. Creativity and innovation are strategic 
resources for them. Therefore, a good management of these capacities is a central issue 
for managers. On the other hand, we must take into account some kind of opposition 
associated with the meaning of these two concepts: creativity and management. 
Considering the four dimensions of the creativity model of Wallas (1970), some 
practical suggestions on how to manage creativity effectively, with the aim to improve 
innovation in engineering, can be proposed as follows.  

Person — Engineers are, in general, active and dynamic people with interest in 
problem resolution and design, normally working in teams and using visual tools for 
knowledge representation and analysis. They also have good capacity for integration 
of resources. We consider the three personal components of creativity proposed by 
Amabile (1983), domain-relevant skills, creativity thinking abilities and task motiva-
tion, to propose some ideas for promoting creativity and innovation in engineering:

· Promote learning and exchange of experiences and knowledge between the team 
members.

· Train engineers in creative thinking abilities.
· Clearly promote and recognize the generation and experimentation of ideas and 

projects.
· Propose ends and objectives to engineers but leave them to find means.
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Process — As mentioned above, innovation in engineering is not a sequential 
and well-defined process. It is more like a nonlinear iterative work.  Taking this idea 
in mind and the general method for design in engineering exposed before, some 
remarks about the management of creativity and innovation from the point of view 
of the process can be proposed as follows:

· Be aware of the needs and wishes of clients and users in order to recognize oppor-
tunities for innovation.

· Use systems and methods to detect new tendencies in engineering and technology 
in the market.

· Train engineers on the creativity and innovation process, especially on the divergent–
convergent method of thinking. 

· Promote the representation of ideas and knowledge and visual thinking about 
problems.

· Clearly differentiate between the phases of generation and evaluation of ideas and 
projects.

· Establish mechanisms of collaboration. Use technology to facilitate the exchange 
of ideas.

· Accept errors as an inherent characteristic of the process of innovation.
· Use prototypes for rapid validation of ideas and to minimize the risks inherent of 

innovation in engineering.

Product — Innovations in products can be incremental or disruptive, as previ-
ously discussed. This difference is relevant because of the level of risks, costs and 
possible benefits of each one and the different strategic roles they play in the organiza-
tion. In this way, it can be recommended to:

· Use incremental innovations to increment competitiveness and to obtain economi-
cal returns for a short and medium term.

· Practice and explore disruptive innovations as a tool to learning and the 
development of new knowledge, capabilities, technologies and markets for a 
long term. 

· Use portfolio way of thinking to manage and deal with incremental projects and 
disruptive innovation projects (Harvard Business Essentials, 2003).

Environment — Developing innovation must be considered a strategic objective 
for organizations and must have the total support of its heads. Although creativity has 
important personal dimensions, the influence of the context in which people work 
can enhance or strongly inhibit their creativity. In order to promote creativity and 
innovation in engineering, some general characteristics of the work environments that 
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must be promoted by managers can be identified (Harvard Business Essentials, 2003; 
Ford, 1999):

· Freedom to propose ideas, opinions, doubts...
· Respect to the persons, to the teamwork and to the ideas of others.
· Truth, as it is the base for cooperation, and cooperation is essential to develop 

innovation in engineering.
· Good communication to stimulate ideas, to evaluate them and to learn.
· Some playfulness dimension, associated with surprise and random.
· Good access to knowledge and to the experience of the organization. 
· Diversity (combining team of engineers with people with no technological back-

ground, experts with novices, diverse thinking styles) allowing to consider the 
problems from very different perspectives.

· Risk management, evaluating risks and extensively using prototypes.
· Cooperation outside the organization, as networks of innovation (Powell & 

Grodal, 2005) and open innovation (Chesbrough, 2003).

12.6 Conclusions 

Engineers work with open-ended problems where the capacity for creativity and innovation 
is the keystone. In order to promote creativity and innovation in engineering, different vari-
ables such as types of problems, available methods, the tools used and the work environ-
ment must be taken into account. Some of these issues have been explored in this chapter. 

In the 21st century, more demand for innovation in product, process and services is 
made, requiring the engineers to be creative in designing and developing solutions. 
Therefore, the effective management of creativity, both at the personal and organiza-
tional levels, must be obtained. For this purpose, a more balanced development of “right 
and left brain capacities” as well as knowledge of methods and tools for creativity and 
innovation is required.

Opening the mind to diversity is a central concept in the definition and develop-
ment of innovation. This idea is closely related with the social dimension of creativity; 
the methods and the strategies to develop this dimension of the creativity must be 
taken into account in companies and organizations for the construction of efficient 
work areas of innovation.
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Chapter 13

Creativity and Innovation Systems 
in Engineering: Comparison  

of Germany and Spain
Thomas Huettl and Joaquín Moreno Marchal

13.1 Introduction

In this chapter, the reality of the practice of creativity and innovation is explored in 
the domain of engineering. As it has been explained in Chapter 11, engineering is an 
activity very oriented to creation and invention. At the same time, engineering has a 
clear approach to the application of knowledge to real problems. In this way, creativity 
in engineering is very close to the concept of innovation, as in many cases engineering 
outcomes are oriented to having an impact on the market. Therefore, we are talking 
about a professional activity that integrates, in a very natural way, the two fundamen-
tal concepts of this book: creativity and innovation. 

The complexity of engineering has been demonstrated in Chapter 12, where 
theories and approaches for the effective management of creativity and innovation 
in engineering have been described. In most of the cases, the activity of engineer-
ing is developed inside companies, where these companies are responsible to create 
and manage good environments for an efficient enhancement of creativity and 
innovation.

The innovation culture, and its level of development, also has a geographical 
dimension. Nowadays, there is a public discussion about creative cities, where differ-
ent factors are used to explain the location of creativity and innovation in a specific 
urban space.
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Taking into account the approach about the meaning and practice of engineering, 
and the context for developing it, this chapter is organized based on two principal 
dimensions. The first dimension analyzes important factors that influence the practice 
of innovation in engineering, such as the educational system in Sec. 13.2, the research 
infrastructure in Sec. 13.3 and the business sectors in which companies develop their 
innovation activities in Sec. 13.4. The second dimension of this chapter is about the 
geographical aspect of the innovation in these sections. We analyze the way how the 
previously discussed factors that affect innovation have been implemented in two 
Europeans countries, Germany and Spain, with the aim of better understanding the 
world of innovation systems, with their strengths and weaknesses in Sec. 13.5. This 
chapter closes with a summary in Sec. 13.6.

13.2 Educational Systems

13.2.1 Education and the Knowledge Society

In the Bologna Declaration of June 19, 1999, the European Ministers of Education 
jointly declared that the importance of education and educational cooperation is 
universally acknowledged as paramount in the development and strengthening of 
stable, peaceful and democratic societies. This declaration has led to a conversion 
process of the national education systems into a more transparent European educa-
tion system within a globalized world. 

The Bologna process encounters in the beginning of the 21st century a new soci-
ety: the knowledge society. The simultaneous growth of the Internet, mobile teleph-
ony and digital technologies with the Third Industrial Revolution — which, at first 
in the developed countries, has seen much of the working population migrate to the 
service sector — has revolutionized the role of knowledge in our societies. In emerg-
ing knowledge societies, there is also a virtuous circle in which the progress of knowl-
edge and technological innovation produces more knowledge in the long term. The 
consequences of the rise of information and knowledge society themes on the insti-
tutional level are important for defining research, education and innovation policies 
(UNESCO, 2005).

The following features are characteristic for our today’s knowledge society: Due to 
the scattering of new developments in information and communication technology 
(ICT), the importance of the ability to work and to communicate with other people 
and organizations increases. Teamwork now happens in a more and more complex and 
often also multi-cultural context. Careful interpretation of the plentiful generation of 
information is required in order to gain knowledge from it. The technological develop-
ments and the globalization of the economies cause uncertainties due to their social 
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and economic impact. However, the evolution of ICT also creates new professions, 
new job opportunities and new competencies that lead to a continuous need for train-
ing and education. 

The knowledge society is fundamentally based on services. In 2006, about 83% 
of the employees in the USA were in the service sector (Freeman, 2008), with ICT as 
an important factor to increment the productivity of these services. At the same time, 
the difference between products and services becomes less clear in practice; for the 
design thinking methodology, a product always is, in a certain way, a user’s experience 
(Brown, 2009). Finally, in the knowledge society, the strategic importance of the crea-
tive work and the so-called creative class (Florida, 2008) increases.  

In most education systems, the period of compulsory schooling, especially at the 
primary level, is when children are given basic education. Despite of the fact that the 
rate of illiteracy is still too high in many less developed countries of the world, simply 
literacy and numeracy is not sufficient for a profound engineering education. The 
following sections will show, at which level and in which way education in engineer-
ing is performed in the highly developed European countries Spain and Germany.

13.2.2 Educational System in Spain

The educational system in Spain is structured as follows:

· The early childhood education (0–6 years old) that is not compulsory. 
· The Primary Education (6–12 years old) is compulsory and free. Related to engi-

neering education, two very general capacities are fixed as objectives: “Applying 
simple arithmetic and elementary logic procedures to situations of everyday life” 
and “Knowing the basic characteristics of their physical, social and cultural envi-
ronment and the possibilities of action in it”.

· The Secondary Education (12–16 years old) that is compulsory and free offers an 
option to choose a more technical training approach in the final course.

· The Bachillerato (16–18 years old) is not compulsory, and has two courses before 
the university, with three modalities: Social Sciences and Arts, Sciences and 
Humanities. There is no specific modality on technology or on engineering.

· The Professional Education (not compulsory) is another option after the 
Secondary Education; it is organized in three levels and two courses by level, 
including short practices in companies (about 3 months by level); it develops 
vocational training, that includes studies in several branches of technology, espe-
cially at the third level.

· The university level in which engineering education is well established through the 
Escuelas Técnicas.
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In Spain, an important regional political decentralization has been established since 
1980s. In addition, each university has autonomy for teaching and research, with cen-
tral and regional supervisions. Therefore there is diversity among Spanish universities. 

For the development of creativity and innovation, we need open environments 
with active roles for all their actors. In the Spanish University system, the curricula 
design is mostly done by professors, with little influences of persons and institution 
outside the university. The control of quality in education has been broadly intro-
duced, but teaching methods are, in general, too centered around professor’s role. 
Innovation is to have the mind opened to diversity, and the ERASMUS mobility 
program is a great opportunity to open minds to new cultural contexts, and has 
obtained good results.

The use of virtual learning tools, as virtual campuses, has had a broad application 
in the last 10 years. This is important because ICT can change the way people learn, 
by customizing learning (Christensen, 2008). Also great efforts on the enhancement 
of creation of spin-off companies out of universities and patents’ registration have 
been done, in practically all the Spanish universities. The practices in companies, a 
natural space for innovation, are taken into account in all academic curriculums, but 
not in all cases these practices are obligatory.

Engineering schools in Spain are part of the universities. Therefore, many of the 
characteristics described above also define the engineering education. Nevertheless, 
some data about engineering degrees may be pointed out (Ministerio de Educacion, 
Cultura y Deporte, 2014):

· Students of engineering and architecture are about 20% of the total students at the 
Spanish universities. 

· The number of degrees offered in engineering and architecture is 27% of the total 
amount of degrees.

· The proportion of women that study engineering or architecture is 26.1% in 
course 12–13. 

· The students’ abandonment in engineering and architectural degrees, is 17.6%  
(for the course 13–14), similar to other branches of knowledge

· The success rate in engineering studies is 59.8%, while the average of Spanish 
universities is 72.1%. Traditionally, in Spain the studies on engineering have been 
very demanding

As a summary of engineering education in Spain, it can be pointed out that 
there are good infrastructures and human resources for both professors and students. 
However, in order to enhance creativity and innovation, efforts, at all levels of edu-
cation, about a deeper understanding of the meaning and the possibilities that 
technology offers today, and about the innovation in teaching and learning  methods, 
must be made.
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13.2.3 Educational System in Germany

The education system in the Federal Republic of Germany is coarsely divided into:

· Early childhood education: this type is provided by institutions catering for 
children from a few months to six years, the age at which they usually start 
school.

· Primary education: in the year in which children reach the age of six, they are 
obliged to attend primary school. All pupils in Germany attend mixed-ability 
classes in the primary school (Grundschule) which covers grades 1–4.

· Secondary education: The Hauptschule, Realschule and Gymnasium are school 
types usually offering one course of education in which all teaching is channeled 
to a specific qualification.

· Tertiary education: this level encompasses institutions of higher education and 
other establishments that offer study courses qualifying for entry into a profession 
to students who have completed the upper secondary level and obtained a higher 
education entrance qualification.

· Continuing education: There is general social agreement that lifelong learning is 
increasingly assuming a key role in today’s information and knowledge society.

The core areas of engineering education are the upper secondary level and the 
tertiary level. Regarding the upper secondary level, an engineering education takes 
place mainly by the dual system (in German “duales System”). The dual system of 
vocational education and training operates at two locations, namely within compa-
nies and at the vocational school (in German “Berufsschule”). It usually lasts three 
years, according to the duration of training in a recognized occupation requiring 
formal training (anerkannter Ausbildungsberuf, Lohmar & Eckhardt, 2013). About 
25% of the graduates of the dual system have a technical orientation. The branches 
of metal and machine construction and electronics are dominating, but information 
system is gaining an increasing portion (Uhly, 2006). 

The educational attainment of the 25–64-year-old population in Germany 
reaches 26% for tertiary education, while 59% of the population attained upper sec-
ondary and post-secondary non-tertiary. The portion of the attainment below upper 
secondary is 15% (Lohmar & Eckhardt, 2013).

The Federal Republic of Germany has the following types of higher education 
institutions:

· Universities, technical universities (Universitäten, Technische Hochschulen/
Technische Universitäten).

· Colleges of art and music (Kunsthochschulen, Musikhochschulen).
· Universities of applied science (Fachhochschulen).
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In addition to the traditional universities, the technical universities that specialize in 
natural and engineering sciences also enjoy university status. What these institutions 
have in common, as a rule, is the traditional right to award the doctoral degree 
(Promotionsrecht). Academic and scientific research — particularly basic research — 
and the training of the next generation of academics are also distinctive features of uni-
versities and equivalent institutions of higher education (Lohmar & Eckhardt, 2013).

The number of students in engineering sciences has a percentage of 19% not 
including further 18% of the students in mathematics and natural sciences, see 
Figs. 13.1 and 13.2. Here, it should be noted that the universities of applied sciences 
have a higher proportion of engineering students, while doctoral degrees in engineer-
ing are below the average percentage of engineering in science.

Although the main focus of engineering education is at the tertiary level, it 
should be highlighted that initiatives exist to attract pupils to engineering science. 
Three of them shall be presented here, shortly:

With a Germany-wide initiative, the non-profit-making “House of Little 
Researchers” foundation is committed to the education of children at nursery and 
primary school age in the fields of natural sciences, mathematics and technology. 
With a variety of offers, it supports education specialists in discovering and research-
ing the world and everyday phenomena together with young boys and girls (Stiftung 
Haus der kleinen Forscher, 2011).

The Technical University of Munich (Technische Universität München; TUM), 
one of Europe’s top universities, pursues the agency “Girls in Science and 

Figure 13.1.  Students by subject categories (as per the 2010/2011 winter semester).   

Source: Statistisches Bundesamt, Fachserie 11, Reihe 4.1, 2011.
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Technology”. The agency’s program is aimed at girls aged between 10 and 14 years 
and provides girls with positive experiences in relation to science and technology. The 
projects are designed to provide girls with the opportunities to experience the excite-
ment, playfulness, and passion of science and technology (Technische Universität 
München, 2011).

The German Aerospace Center (DLR) is the national aeronautics and space 
research center of the Federal Republic of Germany. Its extensive research and devel-
opment work in aeronautics, space, energy, transport, and security is integrated into 
national and international cooperative ventures. DLR invites students and their 
teachers to visit its high-tech student laboratories, the 12 DLR_School_Labs. This is 
where young people and students have an opportunity to actively discover the fasci-
nating world of research and technology (DLR, 2014).

13.3 Research Infrastructure

13.3.1 European Research Infrastructures for 2020 and Beyond

The European approach to research infrastructures has made remarkable progress in 
recent years since the implementation of the European Strategy Forum on Research 
Infrastructures (ESFRI) roadmap in 2006. It aims at integrating and opening national 
research facilities and developing e-infrastructures underpinning a digital European 
Research Area. The networks of research infrastructures across Europe strengthen its 
human capital base by providing world-class training for a new generation of researchers 
and engineers and promoting interdisciplinary collaboration.

Figure 13.2.  Final examinations 2010. 

Source: Statistisches Bundesamt, Fachserie 11, Reihe 4.1, 2011.
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It is the intention of the Horizon 2020 research framework to facilitate further 
development and wider use of research infrastructures at the Union level. While the 
role of the member states remains central in developing and financing research infra-
structures, the Union plays an important part in supporting infrastructure, fostering 
the emergence of new facilities, opening up broad access to national and European 
infrastructures, and making sure that regional, national, European and international 
policies are consistent and effective. It is not only necessary to avoid duplication of 
efforts and to coordinate and rationalize the use of the facilities, but also necessary to 
pool resources so that the Union can also acquire and operate research infrastructures 
at world level (European Commission, 2014).

The following sections present the various facets of the broad research infrastruc-
ture landscape in Germany and Spain.

13.3.2 Research Infrastructure in Germany

Science and research in Germany are characterized by an excellent infrastructure, a 
wide variety of disciplines, well-equipped research facilities and competent staff. 
Germany offers various forms of research locations: universities, non-university insti-
tutes, companies and institutions run by federal or state (“Länder”) authorities, see 
Fig. 13.3. All in all, there are nearly 1,000 public and publicly funded institutions of 

Figure 13.3.  Germany’s different types of research institutions (© DAAD).
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science, research and development in Germany, plus research and development 
(R&D) centers run by companies (BMBF, 2014).

Universities are the fundamentals of research in Germany. Approximately 395 
higher education institutions including more than 220 universities of applied sciences 
offer the entire range of academic disciplines. The German higher education system 
is characterized by a very close link between learning, teaching and research with 
640,000 staff and 2.6 million students. The percentage of international students is 
11.5%. From the engineering point of view, the technical universities as well as the 
universities of applied sciences are of great importance, because these have a stronger 
focus on technical, mathematical and natural sciences. The yearly Academic Ranking 
of World Universities (ARWU) published by Jiao Tong University in Shanghai shows 
the Technische Universität München (TUM) on position 53 of the top 100 universi-
ties. Further technical universities listed in the top 500 are for example Karlsruhe 
Institute of Technology (KIT), RWTH Aachen University and TU Dresden 
(ShanghaiRanking Consultancy, 2014).

Academies of Sciences and Humanities provide guidance and advice to policy-
makers and society as a whole relating to general and specific areas of research. They 
organize symposia and public events, with which they make a valuable and research-
based contribution to the dialogue between research, society and industry. For 
example: acatech — the National Academy of Science and Engineering — repre-
sents the German science and technology communities at home and abroad. 
Another example: The Leibniz Supercomputing Centre (LRZ) of the Bavarian 
Academy of Sciences and Humanities provides ICT services for more than 100,000 
university customers in Munich and for the Bavarian Academy of Sciences and 
Humanities (BAdW). The high performance supercomputers at the LRZ are there-
fore a prerequisite for research in the domain of science and technology to stay 
competitive (LRZ, 2012). 

The Fraunhofer-Gesellschaft conducts applied research for both private and pub-
lic enterprises, as well as for the general benefit of the public. The Fraunhofer-
Gesellschaft is the largest organization for applied research in Europe. It conducts 
research under contract for industry, the service sector and public administration and 
also offers information and services. Within the 67 Fraunhofer Institutes and research 
facilities at different locations in Germany, approximately 23,000 staff work, the 
majority are qualified scientists and engineers (BMBF, 2014).

The Helmholtz Association of German Research Centers conducts advanced sci-
entific research on behalf of society, science and industry to address the major chal-
lenges of the present. The association includes 18 scientific–technical, and 
 biological–medical research centers, for example, the German Aerospace Center, 
Karlsruhe Institute of Technology (KIT) and the Forschungszentrum Jülich, a research 
center in the areas of energy and environment, information technology and health.
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The Max Planck Society (MPG) is an independent, non-profit research organiza-
tion with focus on basic research in the natural sciences, life sciences, humanities and 
social sciences, the MPG complements research projects at universities. The MPG is 
well-known for its excellence in research. Since it was established in 1948, 18 MPG 
researchers have received the Nobel Prize.

German companies are among the most innovative in Europe. Industry-based 
and industry-financed investments account for more than two-thirds of all R&D 
funding in Germany. Companies are especially involved in applied research and work 
closely with the global network of Fraunhofer institutes and the German Federation 
of Industrial Research Associations (AiF). Examples of successful technology transfer 
can be found in the areas of environmental research, resource-efficient production 
and new materials (BMBF, 2014).

Germany also contributes to the funding of joint international research infra-
structures, such as the European Space Agency (ESA), Paris, France; the European 
Southern Observatory (ESO), Garching, Germany; and the European Organization 
for Nuclear Research (CERN) in Geneva, Switzerland (BMBF, 2014).

13.3.3 Research Infrastructure in Spain

The basic research infrastructure in Spain is based on the Spanish University System, 
the Consejo Superior de Investigaciones Científicas (CSIC), the Asociación de 
Parques Científicos y Tecnológicos de España (APTE), and several specific institu-
tions and technological centers.

A total of 82 universities comprise the Spanish University System, 50 of them are 
public universities and 32 are private universities. Since 2001, 14 private universities 
have been established. Universities have registered 481 research institutes (Ministerio 
de Educacion, Cultura y Deporte, 2014).

The CSIC is the largest public institution dedicated to research in Spain and the 
third in Europe; its mission is the promotion, coordination, development and dissemi-
nation of scientific and technological research. The CSIC is organized on research 
centers and institutes, spread across all regions in Spain, generating about 20% of the 
national scientific production. Due to its multi-disciplinary and multi-sectional 
approach, CSIC covers all fields of knowledge, with activities from basic research to 
technological development. The CSIC provides services to the entire scientific com-
munity through its activity as manager of Singular Scientific and Technological 
Infrastructures as the Antarctic base Juan Carlos I, oceanographic ships, labs for micro-
electronics development, and also participates in European infrastructures, as in 
Grenoble for the study of the atomic structure of matter (CSIC, 2015).

The APTE is an association of science and technology parks in Spain that are 
located in 17 different regions. The promoters of these parks are regional govern-
ments, municipalities, universities, private and public companies, making APTE a 
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network for innovation. A technological park is normally associated to a physical 
space; it has multiple relationships with universities and other centers for research, 
with the aim of promoting the creation of innovative companies based on an intensive 
use of knowledge. Knowledge transfer is also an important activity of these institu-
tions. In 2015, there were 68 members forming part of the APTE (APTE, 2015).

Knowledge transfer is an essential activity tied to the research infrastructure and 
with the research’s outcomes. An important role in knowledge transfer in Spain is 
played by the OTRIs, knowledge transfer offices that are part of the centers and insti-
tution for research. The OTRIs also work as a network, making functionalities as 
assessment in contracts for cooperative research, the management of intellectual 
property or the creation of spin-off companies (Red Otri, 2015).

13.4 Innovative Business Sectors

13.4.1 Innovation Performance as a Critical Factor Business

Today’s innovation performance is a critical factor for the competitiveness of enter-
prises and national progress. In addition, innovation is important to help address 
global challenges such as climate change and sustainable development. Government 
policies can support innovation by continuous reform and modernization of the legal 
and institutional frameworks for innovation. Improving the environment for innova-
tion is particularly important because companies are the main driver of innovation. 
Governments can also play a more direct role in fostering innovation. Public invest-
ment in science and basic research play an important role in the development of ICT 
and other general purpose technologies and thus also in enabling further innovations 
(OECD, 2007).

But it is the application of advances in technology, in connection with an entre-
preneurial spirit, and innovative approaches for the creation and delivery of goods and 
services, which transfers scientific and technological progress into more productive 
economic success (OECD, 2007). The contributions of business sectors to innova-
tion and prosperity of a society will probably change in the future. It will be a chal-
lenge of the strategy departments for the companies to find the right innovation 
strategy in order to address these business sectors that lead to success in the future. 
The following sections demonstrate which business sectors are the pillars for innova-
tion and future growth in Spain and Germany.

13.4.2 Innovative Business Sectors in Spain

A first global picture of the Spanish business sector can be described as two groups: 
the big companies and the Small and Medium Enterprises (SMEs). In effect, in Spain 
there are big companies, with good international extension, that can compete with 

b2590_Ch-13.indd   267 3/1/2017   1:14:27 PM



268 Handbook of the Management of Creativity and Innovation

b2590 Handbook of the Management of Creativity and Innovation: Theory and Practice

the more important companies in the world. On the other hand, SMEs have preva-
lence in the Spanish economy. 

Concerning SMEs, the traditional sectors with little innovation activities in prod-
ucts and services have great importance in a service-based economy. SMEs are char-
acterized by their very small dimensions as microfirms. The average of the number of 
employees by company was 4.7 in 2014, half of the same data for United Kingdom 
or Germany (Circulo de empresarios, 2015). The small dimensions of the firms are 
in many cases a consequence of the dominant services-oriented economy in Spain. 
The size of firms is important in relation to innovation activities, because small 
dimensions of the companies hinder the development of important factors to inno-
vate, like the access to financial support and the capacity to develop an international 
extension. Also, the productivity is minor in a microfirm compared to that in 
medium–large-sizes companies. 

The industrial sector of SMEs is more innovative, but has a great number of 
manufacturing-oriented activities (Ministerio de Economia y Competitividad, 
2013). Engineering is commonly developed inside industrial firms. An overview 
of this sector in Spain and its relationship with the R+D+i activities concludes that 
activities on R+D+i in SMEs of industrial sector are low. Only 26.4% of the total 
firms of this sector has R+D+i activities. 10.5% of SMEs of the industrial sectors 
does activities of innovation internally, while 12.5% of SMEs hire externally. With 
regard to type of innovations, 14.8% of firms made innovation in products, 
26.1% in processes, 18.9% in organization and 17.3% in marketing (Fundación 
SEPI, 2014).

As mentioned above, in Spain there are big companies with international activi-
ties, in sectors such as petroleum derivatives (Repsol, Cepsa…), telecommunications 
(Telefonica), energy and environment (Iberdrola, Gamesa, Gas Natural, Abertis…), 
engineering (Indra, Abengoa…), steel (Acerinox),  building sector (ACS, Acciona, 
FCC…) or consumers’ commodities (Zara). It is in these sectors of big companies 
where the innovation activity is mainly developed. 73.3% of large industrial compa-
nies had innovation activities in 2012. About one-fifth of this activity (19.3%) is 
performed internally. By type of innovation, a 29.8% made innovations in product, 
a 54.8% in processes, a 36.4% in organization and a 27.8% in marketing (Fundación 
SEPI, 2014). 

13.4.3 Innovative Business Sectors in Germany

At the international level, German companies enjoy an excellent reputation. German 
companies stand for innovation, quality and cutting-edge technology. They are 
known for “Made in Germany” which is a seal of quality in the world. Germany is 
one of the most highly developed and efficient industrial countries and after the USA, 
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Japan and China, the world’s fourth largest national economy. This economy not only 
consists of global players, but also of many world market leaders who are actually 
small- and medium-sized enterprises (Hintereder & Orth, 2011).

Germany has become a knowledge-driven economy with a strong tertiary sector. 
Industrial enterprises also play a key role in the country’s economic growth. As a result, 
Germany has the world’s largest industrial sector producing goods and services. The 
German industry is much diversified and has a leading position in many sectors world-
wide (IXPOS, 2015). German mechanical engineering products, vehicles and chemicals 
in particular, are internationally highly respected. For this reason, Germany continues 
to be one of the leading nations in several promising technologies such as biotechnology, 
nanotechnology and computer science, as well as high-tech fields such as biometrics, 
aerospace, electrical engineering and logistics (Hintereder & Orth, 2011).

Germany mainly engaged in the following path-breaking technology and innova-
tion branches:

Automotive: Germany is the number one location for innovative, high quality and 
environmentally friendly automobile production. The automobile industry is one of 
the key sectors in the country. More than one-third of the total European automotive 
production is located in Germany. Thus, Germany is the world champion of automo-
tive patents. The biggest German automotive supplier alone filed on average 19 pat-
ents per working day in 2013 (IXPOS, 2015).

Chemicals: The chemical sector has become the main driving force behind 
Germany’s strong position in international trade. The industry plays a key role in 
the country’s economy, ranking the fourth worldwide and taking the lead in Europe. 
There are 2,000 chemical companies active in Germany; approximately 90% are 
small- to medium-sized enterprises. Germany’s chemical production is concentrat-
ing its production on primary and consumer products. Primary products include 
goods like plastics, lacquer and synthetic fibers for the production of industrial 
products, and consumer products include pharmaceuticals, detergents and cosmetics 
(IXPOS, 2015).

Consumer goods: With a population of 82 million, Germany is Europe’s largest 
consumer goods market. Its affluent population, central location and first-class infra-
structure make it the ideal place to enter other Western and Eastern European con-
sumer goods markets. A long history of manufacturing, innovation and flexibility has 
made the textile and clothing industry in Germany one of the most important sectors 
in the country. Today, textiles and clothing are the second largest consumer goods 
market after the food and beverage industry (IXPOS, 2015).

ICT: Whether the MP3 or the first fully automated computer by Conrad 
Zuse — innovative talent has a long tradition in Germany’s ICT sector. Germany’s 
ICT industry is leading the way in Europe’s digital world. Germany is Europe’s larg-
est ICT market and ranks fourth worldwide (IXPOS, 2015). The ICT sector is 
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clearly growing faster than the overall economy. Since the innovations from other 
industries are also based to a great extent on ICT, the ICT sector also drives growth 
and inventions in other industries. Around 40% of the companies in Germany intro-
duced innovations in 2010 which would not have been possible without information 
and communications technologies (BMWi, n.d.).

Machinery and equipment: Machinery and equipment in Germany is the country’s 
second largest industry. In the past 10 years, mechanical engineering has been one of 
the fastest growing industry sectors in Germany. This sector is one of the most innova-
tive in the economy and employs more people than any other industrial sector in the 
country. It is dominated by small- and medium-sized companies that provide custom-
ized single products and small series to meet the strong demand of both domestic and 
international manufacturing industries. Whether Industry 4.0, resource-friendly envi-
ronmental protection, energy efficiency or electro mobility solutions: the focus is to 
establish Germany as a lead provider, and market for cyber physical systems and 
advanced manufacturing solutions (IXPOS, 2015).

Medical technology: The medical technology sector is a market which is growing 
dynamically worldwide. The sector’s strength and constant growth is sustained by an 
aging population combined with the need for new and innovative medical technology. 
Germany is Europe’s leading business location for medical technology and third largest 
medical technology products producer and medical services provider worldwide. In 
terms of new patent registrations, German manufacturers rank second behind the USA. 
Companies continuously strive to improve their existing products. One out of three 
products on the market has been developed within the previous three years. However 
 medical devices are not the only focal point for continuous improvement. German 
medical technology companies also offer package and system solutions (IXPOS, 2015).

Metal and metal processing: As a major processing nation, Germany relies basically 
on the import of raw materials to feed the metals industry. Metals are a vital component 
in the production and processing of products in various leading industries, such as the 
automobile, machinery, construction, aerospace, medical equipment, renewable energy 
and information technology. Among manufacturing, the metal and metal processing 
industry is one of the largest in the country, and it comprises the steel and iron, non-
ferrous metal, and foundry industries. Germany is the largest steel producer, consumer, 
importer and exporter in Europe. The German metal industry processes raw materials 
and produces innumerable intermediate and finished metal products (IXPOS, 2015). 

Renewable energy: Germany is a global leader in both renewable energies as well 
as environmental technologies. The country is the world’s largest market for photo-
voltaics and Europe’s largest market for bioenergy, solar thermal energy, and wind 
energy. Biomass has grown to one of the most important renewable energy sources. 
Innovative technologies like cellulosic ethanol, gasification, cogeneration and gas 
processing technologies for the feed-in of biogas into the natural gas grid are being 
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developed in Germany. Germany’s wind energy industry is one of the world’s largest, 
and it is at the forefront of technological development. The country’s long mechanical 
and electronics engineering tradition is the backbone underpinning its current strong 
position. Manufacturers of wind turbines are enjoying a world market share of almost 
28%. Aside from new onshore and offshore wind turbines, the replacement of older 
systems with modern equipment will keep demand strong (IXPOS, 2015).

Service sectors: The service sector has become a key pillar of the German econ-
omy. The tertiary sector accounts today for more than 70% of GDP and more than 
two thirds of the labor market. Especially knowledge-driven services have a strong 
impact on the German economy. Examples for this sector are business services, con-
struction, logistics, wholesale and retail trade, and finally tourism and hospitality 
(IXPOS, 2015).

13.5 Strengths and Weaknesses of the Innovation Systems

13.5.1 The Innovation Union Scoreboard

The annual Innovation Union Scoreboard, published by the European Commission, 
provides a comparative assessment of research and innovation performance of the EU 
Member States (European Commission, 2014b). Furthermore, the relative strengths 
and weaknesses of their research and innovation systems are shown. It is the aim of 
the report to help member states to assess areas in which they need to concentrate 
their efforts in order to boost their innovation performance.

Innovation performance is measured using a composite indicator which summa-
rizes the performance of a range of different indicators. The Innovation Union 
Scoreboard distinguishes between three main types of indicators — enablers, firm 
activities and outputs — and eight innovation dimensions, capturing in total 25 
indicators. The Innovation Union Scoreboard uses the most recent statistics from 
Eurostat and other internationally recognized sources such as the OECD and the 
United Nations. This structure of dimensions and indicators, used in the report, 
clearly shows the complexity of the innovation systems.

Based on the average innovation performance, the member states fall into four 
different performance groups. Denmark (DK), Finland (FI), Germany (DE) and 
Sweden (SE) are “innovation leaders”, with innovation performance well above that 
of the EU average. Countries like Austria (AT), France (FR), Ireland (IE), and the 
United Kingdom (UK) are “innovation followers” with innovation performance 
above or close to that of the EU average. The performance of Croatia (HR), Greece 
(EL), Hungary (HU), Italy (IT), Poland (PL), Portugal (PT), Spain (ES), and some 
others is below that of the EU average. These countries are “moderate innovators”. 
Finally, Bulgaria (BG), Latvia (LV), and Romania (RO) are “modest innovators” with 
innovation performance well below that of the EU average.
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13.5.2 Situation in Germany

Germany is an innovation leader. Innovation performance has been increasing over 
the 2006–2013 period with only a temporary decline in 2011. The performance rela-
tive to the EU has declined from being 33% above average in 2008 and 2009 to 28% 
in 2013.

Germany is performing well above the EU average, especially for international 
scientific copublications, new doctorate graduates, R&D expenditures in the business 
sector, non-R&D innovation expenditures, SMEs with product/process innovations 
and community designs. Relative weaknesses are in non-EU doctorate students, 
 venture capital investments, population with completed tertiary education and also 
license and patent revenues from abroad.

The innovation leader Germany is clearly above the EU average in most dimen-
sions. Only in the dimension of an open, excellent and attractive research system, 
Germany scores slightly below the EU average.

13.5.3 Situation in Spain

Spain is a moderate innovator. Innovation performance has improved between 2006 
and 2013. However, the country’s performance gap to the EU has increased. In 2008, 
the relative performance level was 77% whereas in 2013, it has decreased to 75%. 

Spain is performing for most indicators below the average of the EU. Relative 
weaknesses are in license and patent revenues from abroad, innovative SMEs collabo-
rating with others, R&D expenditures in the business sector and knowledge-intensive 
services exports. Relative strengths are in international scientific copublications, sales 
share of new innovations, population with completed tertiary education and com-
munity trademarks.

13.5.4 Comparison of the Innovation Indices

Figure 13.4 shows the development of the Summary Innovation Index (SII) in time. 
Germany (DE) is clearly above and Spain (ES) is clearly below the average of the EU 
member states. A comparison between Germany and Spain based on the 25 detailed 
indices of the Innovation Union Scoreboard is also relatively simple because of the 
throughout large gap between the innovation leader Germany and the moderate 
innovator Spain in most of the categories. However, Germany and Spain show 
almost similar values in the category growth performance which is the gradient of 
the curves in Fig. 13.4. The growth rate of Spain with 1.43% is better than the 
growth rate of Germany with 1.34%, but both are below the EU Member States’ 
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average growth performance of 1.66%. Portugal (3.9%), Estonia (3.7%), and Latvia 
(3.5%) have the highest growth rates within Europe.

13.6 Conclusions

Examples of innovation systems have been studied in two European countries, 
Germany and Spain. The first conclusion that can be extracted out of this analysis is 
the multi-dimensional character of the innovation system. The level of innovative cul-
ture depends on the educational system, the research infrastructure, the dynamics of 
the entrepreneurship and also the networks for collaboration and knowledge transfer. 
Regarding the educational system each level is important. Creativity can be greatly 
empowered in early years of education. Then, it constitutes a cultural background due 
to deep learning. In the later years of education, this deep social learning of creativity 
will appear in the other factors of innovation.

We have compared two innovation systems with their strengths and weaknesses 
based on statistical quantities. Both countries show strengths but also deficits in their 
key figures where they could emphasize their work to improve the environment for 
innovation and creativity. This leads to the potential of increasing wealth on both 
national and European levels. 

It is important to remark that innovation systems are open dynamic systems. 
They evolve with time, and are included in other more global systems that, of course, 
also evolve. Taking into account the fact that the people in these two countries nowa-
days live in a knowledge society, we can conclude that the dynamics of the innovation 
systems is one of the most important characteristic of our time. What does it mean 

Figure 13.4.  Summary Innovation Index (SII) time series (European Commission, 2014b).
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for innovation? It highlights the importance of learning as a key process and, in 
particular, learning to understand the dynamics of the changes and learning to create 
and to innovate in cooperation with others.
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Chapter 14

Evaluation of Training Initiatives 
about the Management  

of Creativity and Innovation: 
Practice of an Intensive Program

Min Tang and Ines Joos

14.1 Introduction

Overview

Training programs dealing with the management of creativity and innovation in an 
interdisciplinary and intercultural context are rare. This chapter focuses on the evalu-
ation of the effective management of creativity and innovation (EMCI) ERASMUS 
intensive program (in the form of a summer school) introduced in Chapter 4. The 
first part of this chapter gives a brief introduction to the background, participants, 
quality assurance measures, and goals of the summer school. The second part intro-
duces the methodological components of the evaluation, including evaluation design, 
instruments, and procedures. The third part presents the major findings of the evalu-
ation studies of the EMCI 2013 and EMCI 2014 summer schools, focusing on the 
personal experience, outcomes and impact of the summer school, comments on 
organization, as well as the assessment of the learning effects. In the last part, EMCI’s 
experience in planning, implementing, and improving the summer school is reflected 
and recommendations are made for successful organization and quality assurance of 
similar intercultural and interdisciplinary training initiatives.
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Background 

ERASMUS, nowadays a symbol of study mobility in Europe, is an initiative of the 
European Commission to foster the mobility of European students and teaching staff. 
It is named after the Dutch philosopher and Renaissance humanist Desiderius 
Erasmus of Rotterdam (1465–1536), who is well known for his opposition of dog-
matism and his rich living and working experience in many different places of Europe 
to expand his knowledge, experience, and insights. ERASMUS is also an acronym 
meaning “European Region Action Scheme for the Mobility of University Students” 
(European Commission, 2013). Within the framework of the ERASMUS Programme, 
there are different types of mobility subprogrammes and the intensive programme is 
one of them. The aim of the ERASMUS IP “[…] is to encourage and stimulate effi-
cient and multinational teaching on specialized topics with a European dimension 
which might otherwise not be taught” (Angress & Wutting, 2008, p. 2). 

EMCI: Theories and Best Practices from the Fields of Psychology, Education, 
Business, and Engineering. It is one of the 43 intensive programmes (hereafter 
referred to as IP) of Germany that run under the supervision of the German Academic 
Exchange Service (DAAD) in 2012/2013 and 2013/2014. It is a 2-week IP summer 
school project that took place from 14th to 27th July in 2013 and from 10th to 23rd 
August in 2014. In both years, this IP summer school project took place at the 
Treuchtlingen campus of the University of Applied Management, coordinating uni-
versity of the programme. 

Participants

One unique characteristic of the EMCI IP summer school is that it is an intercultural 
and interdisciplinary learning initiative. The nationality and academic domain of the 
students and instructors of the summer school were carefully balanced with the aim 
to enable meaningful intercultural and interdisciplinary exchange and collaborative 
learning. 

Student Participants. In both years, five European universities participated in the 
summer school. The participating universities of 2013 were the University of Applied 
Management (UAM) and the Munich University of Applied Sciences (MUAS) of 
Germany, the Riga Teacher Training and Education Management Academy (RPIVA) 
of Latvia, the University of Cadiz (UCA) of Spain, and the Lund University (LU) of 
Sweden. All the above-mentioned universities continued to participate in the 2014 
summer school except MUAS, Germany, and the LU, Sweden. Instead, the University 
of Birmingham (UB), UK, and the Jagiellonian University (JU), Poland joined the 
program in 2014. 

In order to ensure the intensity, high quality, and better management of the 
summer school, the number of student participants was limited to 36 students in the 
EMCI 2013 and to 39 students in the EMCI 2014. Due to the fact of 
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internationalization, in both years the number of students’ nationalities reached nine, 
with Spanish (n = 11), German (n = 8), Latvian (n = 6), Swedish (n = 6), Finnish  
(n = 1)  Italian (n = 1), Romanian (n = 1), Indian (n = 1), and Chinese (n = 1) in 
2013 and Spanish (n = 8), Latvian (n = 8), German (n = 7), Polish (n = 6), UK (n = 
2), Greek (n = 2), Romanian (n = 2), India (n = 2), and Chinese (n = 2) in 2014.

The proportion of the study domains of the student participants was carefully 
balanced for both summer schools. In 2013, nine students were from Psychology 
(25%), nine from Education (25%), 10 from Business (28%), and eight from 
Engineering (22%). In 2014, there was a bit of overrepresentation of the Psychology 
students (n = 14, 36%) and a somewhat underrepresentation of the Education and 
Pedagogy students (n = 7, 18%). An equal number of Business and Engineering 
students participated in the summer school (n = 9, 23%)

In both years, the female participants were somewhat overrepresented with 61% 
(n = 22) female in 2013 and 56% (n = 22) in 2014. The overrepresentation of female 
participants in creativity training events might be due to girls’ natural interest in crea-
tive activities such as arts (McHale et al., 2009). In 2013, more Master students 
(64%) than Bachelor students (36%) participated in the summer school, M

age
 = 25.7, 

SD = 2.8, the youngest 22 and the oldest 33 years old. In 2014, more Bachelor stu-
dents (54%) than Master students (46%) participated in the summer school, M

age
 = 

23.9, SD = 4.2, the youngest 19 and the oldest 41 years old. 
Instructors. In both years, a total of nine instructors participated in the summer 

school, whose gender and areas of expertise were also well balanced. Among them, 
five were male and four female. Three of them were from psychology, two from edu-
cation/pedagogy and business respectively, and one from engineering and law respec-
tively. The instructor team was a good mixture of young and old scholars with two of 
them in their late 30s, six in their 40s and 50s and only one in his early 60s. 

Quality Assurance Measures

For organizational and quality assurance purposes, they have set up an Academic 
Steering Committee (ASC) and an Executive Committee (EC) to take care of the 
relevant academic and administrative issues of the EMCI. The Academic Steering 
Committee took responsibilities for the academic affairs of the EMCI such as curricu-
lum design, selection of teaching staff, selection of students, design and implementa-
tion of student assessment, design and implementation of project evaluation, etc. The 
Executive Committee took care of the logistics services of the EMCI, including 
arrangement of travel, transportation, accommodation, catering, and organization of 
social–cultural events. Both committees were composed of colleagues from all five 
participating universities. Effective communication measures and advanced project 
management tools such as Facebook, Skype, and Doodle were used to assure the qual-
ity of communication and project management. Members of the two committees 
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stayed in contact on a regular basis to ensure that the project objectives, deadlines and 
allocation of budgets were met. During the EMCI 2014, students and instructors 
discussed the organization of the EMCI and emergent/unexpected problems/ 
obstacles on a daily basis to make sure that problems were communicated instantly to 
the Executive Committee and were solved promptly. 

Goals and Objectives of EMCI

Within the framework of the ERASMUS intensive program, the EMCI summer 
school seeks to provide students — at either Bachelor or Master level — with a range 
of courses that cover the topic of the effective management of creativity and innova-
tion. It is developed to achieve the following goals: (1) To develop scientific under-
standing of creativity and innovation among students by drawing theories and best 
practices of creativity and innovation across various domains; (2) To foster partici-
pants’ managerial and leadership skills for the better management of creativity and 
innovation in their future careers; (3) To promote cultural sensitivity to the manage-
ment of creativity and innovation through various mixed-group learning, discussion, 
and sociocultural activities; (4) To provide students with the opportunities to explore 
and unleash their own creativity.

Purposes of Evaluation 

With the evaluation, we want to gain information and opinions of the different stake-
holders (students, instructors, and administrators) about the summer school. In addi-
tion, we also want to assess if the project has reached its set goals. Through the two 
waves of evaluation, rich data and information have been collected. Due to the limit 
of the current chapter, we will concentrate on the following four questions:

(1) How satisfied are the students with the courses and activities of the EMCI sum-
mer school? 

(2) What are the major personal experiences, outcomes and impacts of the summer 
school?

(3) How did the students and instructors evaluate the EMCI summer school overall? 
What are the major strengths and weaknesses that they mentioned? 

(4) To which extent have the four major goals of the EMCI been met? 

14.2 Methods

Evaluation Design

Both quantitative and qualitative methods were used to evaluate the EMCI summer 
school project. Quantitative methods, characterized with the focus on deduction, 
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theory/hypothesis testing, explanation, and prediction, have the advantage of using 
precise and numerical data to assess cause-and-effect relationships. Qualitative meth-
ods, focusing on induction, theory/hypothesis generation, exploration, and discovery, 
have the advantage of lending detailed and contextual explanation to complex phe-
nomena. Each method, however, has its own weaknesses (for a review, see Johnson & 
Onwuegbuzie, 2004). To evaluate the EMCI summer school, questionnaires for the 
students’ and instructors’ evaluations, semistructured interviews for the administra-
tors’ evaluations were used to collect information about learning effects, feedback and 
improvement suggestions, and organizational reflections from students, instructors, 
and project administrators. The student portfolio was used for the selection of the 
students.

Formative as well as summative evaluations were carried out to evaluate the teach-
ing, the whole programme, and the development of the students during the 2-week 
summer school. Formative evaluation serves to continually optimize a programme or 
an instructional unit and summative evaluation makes it possible to evaluate a meas-
ure (e.g., satisfaction, learning outcomes, etc.) upon completion (Bloom, Hastings, & 
Madaus, 1971). In parallel, instructors and project administrators also participated in 
the evaluation studies to share their views about the design and implementation of 
the summer school.

Instruments

The content of the evaluation is broad, ranging from teaching, organization, personal 
and institutional impact to administration. Due to the limited scope of the current 
chapter, we just concentrate on the personal gains and experience of the students and 
instructors and the input from administrators about the organization and manage-
ment of the summer school. 

Data about students’ and instructors’ gains and experiences in the summer school 
were collected through questionnaires required by the EU. These questionnaires were 
given to both students and instructors to fill out at the end of the summer school. For 
both questionnaires, a four-point Likert scale was used with 1 = “poor” or “not at all” 
to 4 = “very good” or “very much”. At the end, the students and instructors were asked 
to rate the overall quality of the summer school and write down their general com-
ments on the summer school. 

In 2014, we added two parts to the evaluation. Firstly, we conducted course 
evaluation on a daily basis. After each seminar or workshop, students filled out a one-
page form to evaluate the seminar/workshop on content, teaching methods, activities, 
communication with the students and the overall quality of the seminar/workshop. 
A five-point Likert scale was used for this evaluation with 1 = “very poor” to 5 = “excel-
lent”. Afterwards, there was one open-ended question allowing students to write 
down their comments about the seminar/workshop. Secondly, we carried out a pretest 
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and posttest to compare students’ change before and after the summer school. For this 
purpose, we used both objective and subjective methods. For the objective part, we 
asked the students to write down their understanding of some basic concepts related 
to the management of creativity and innovation. We then objectively assessed how 
scientific their understanding was by comparing their understanding to commonly 
agreed findings about the topic. The benchmark concepts and understanding that we 
chose for the assessment include but are not limited to the following key literature: 

 (1) The necessity to distinguish creativity from innovation (Anderson, de Dreu, & 
Nijstad, 2004; Shalley, Zhou, & Oldham, 2004; Werner et al., 2011); 

 (2) Creativity is a person’s ability to generate creative and useful ideas either at the 
individual level (Amabile, 1988; Gong, Huang, & Farh, 2009) or the group 
level (Maddux & Galinsky, 2009); 

 (3) Creativity is a complex system that involves different factors of at least the 
4P’s: person, process, product, and press (Rhodes, 1961) and creativity exists  
at different levels (e.g., the 4P’s Model of Creativity, Kaufman & Beghetto, 
2009); 

 (4) Innovation is intentional introduction and application of new and improved 
ways of doing things (West & Farr, 1990; Anderson & King, 1993); 

 (5) Creativity is the starting point of innovation (Amabile, 1988; Oldham & 
Cummings, 1996) and innovation is personal creativity implemented to applied 
settings, such as business and engineering; 

 (6) Management is the study and practice of the organization and coordination, 
drawing on the theories of creative and innovative processes and their appli-
cation at individual, group, organizational and cultural levels (cf. Xu & 
Rickards, 2007). 

 (7) The management of creativity is the study and practice of management at the 
individual and group levels and the management of innovation refers to the 
study and practice of management at the organizational and cultural levels. 

 (8) Managers should and can be trained to become more competent managers of 
creativity and innovation (Epstein, Kaminaka, Phan, & Uda, 2013). 

 (9) A series of definitional, internal and external constraints of creativity (Sternberg & 
Kaufman, 2010) should be effectively managed in order to facilitate creativity 
and promote innovation. 

(10) For a successful innovation process, a balance is needed between firmness (i.e. 
rules and regulations) and flexibility (i.e., autonomy and adequate resources) 
(Tatikonda & Rosenthal, 2000).

For the subjective part, we asked the students to rate their implicit theories of 
creativity such as the Big-C Bias (Beghetto, 2010; Tang, 2010), the 
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indifferent attitudes towards creativity (Linkner, 2011), and the fixed vs. growth 
views on creativity (Karwowski, 2014). They also had to self-evaluate their level of 
creativity, creative self-efficacy, and creative leadership self-efficacy before and after 
the summer school. For this purpose of assessment, we self-developed a questionnaire 
on the basis of literature review. With an average Cronbach’s α of 0.74, the inter-
reliability of the items of the questionnaire was satisfactory (see for details of the 
questionnaire Tang, & Werner, under review). After the students did the self-evaluation, 
they were asked to rate on a scale about how much they thought the summer school 
has achieved the targeted goals.

Interviews were conducted among the administrators of the summer school to 
collect their inputs regarding the achievement of the objectives, the selection of the 
students, the cooperation between the instructors, and the strengths and the weak-
nesses of the summer school. In the interviews of 2014, questions were also asked 
about the changes and improvements of the EMCI 2014 in comparison to the EMCI 
2013 and key factors for successful implementation of similar international events 
were discussed. 

Procedures

The student survey designed by the European Commission was carried out on the last 
day of the summer school after we had finished the whole programme. In 2013, the 
survey was carried out in a paper-and-pencil way and in 2014, the investigation was 
conducted through an online survey. All participants sat in a quiet seminar room and 
filled out the questionnaire together. In both years, it took the students about 15 
minutes to fill out the questionnaire. The instructor survey designed by the European 
Commission was conducted after the instructor had finished all his/her teaching and 
before he/she left the programme. It also took the instructors about 15 minutes to fill 
out the questionnaire. 

The course evaluation was carried out on a daily basis directly after each seminar 
and workshop. The pretest and posttest were conducted on arrival and the last day of 
the summer school. Both tests were organized centrally at the venue of the summer 
school in a pencil-and-paper way. The interviews with the administrators were con-
ducted after the summer school.  

14.3 Results

14.3.1  How Satisfied Are the Students with the Courses  
and Activities of the EMCI Summer School? 

In 2013, the students were satisfied with the curriculum of the summer program  
(M = 3.07, SD = 0.80), the content and quality of seminars (M = 3.21, SD = 0.77), 
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the qualification level of the instructors (M = 3.28, SD = 0.78) and the organization 
of the summer school (M = 3.04, SD = 0.88). However, they were not that satisfied 
with the schedule and organization of the activities (M = 2.93, SD = 0.96). As one 
student wrote, “Too much work and less free time…we do [didn’t] not have time to 
learn and other things happen(ed) so fast”. This dissatisfaction mainly resulted from 
mismatch of the expectations of the students about summer schools and the intensity 
character of the intensive programs. Summer schools, in whichever form, always give 
the people the impression of being funny and relaxing without having much work-
load. The ERASMUS intensive program, in contrast, lays emphasis on intensive 
learning in a short time period. As required by the sponsor, the length of subject-
related activities per day should be about six to eight learning hours. In 2013, we 
offered a curriculum of seven hours’ teaching and activities. In 2014, we reduced it 
to six hours. This reduction brought about significant increase of satisfaction not only 
with the schedule and workload but also with other aspects of the courses and activi-
ties.  Figure 14.1 presents the comparison of students’ ratings on the courses and 
activities of the EMCI 2013 and EMCI 2014. 

One comment of a student of the EMCI 2014 is as follows: 

“I like the lectures, the team building activities and my favourite part of the whole 
program is about the culture exchange. People from different countries exchange 
ideas and ways of thinking which I found very interesting”.

In spite of this, few students of the 2014 summer school echoed the wish of their 
counterparts of 2013 and said that they preferred having a summer school that lasted 
longer than having an intensive program packed within 2 weeks. Taken together, 
students’ comments seem to indicate that an extremely busy schedule might not be 
optimal for a creativity training program. Besides traditional learning, which mainly 
happens in the classroom and is organized by the instructors, the participants also 
need unconventional learning activities organized on their own such as self-reflection, 
self-exploration, group discussion, etc. These flexible and self-autonomous learning 
activities should also be counted as content-related activities by the sponsor.    

Figure 14.1.  Students’ ratings on the courses and activities of the EMCI 2013 and EMCI 2014.

Notes: The percentage stands for the relative frequency of the students who gave the ratings of “good” or “very good”.
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As mentioned in the previous part, in 2014, we also carried out a daily course 
evaluation. In the following part, we will share some results of this evaluation. 
Altogether 10 courses and two workshops were evaluated by the students in 2014. 
Table 14.1 shows that students were very satisfied with the courses of the EMCI 2014 
regardless of content (M = 4.38, SD = 0.64), teaching methods (M = 4.25,  
SD = 0.72), activities (M = 4.13, SD = 0.81), or communication with the students  
(M = 4.38, SD = 0.64). Accordingly, they rated the overall quality of the teaching 
pretty high (M = 4.38, SD = 0.69). Putting all the results together, we reached an aver-
age mean value of 4.30 and an average standard deviation of 0.71. However, the fact 
that the activities of the course were rated relatively lower than other criteria is worth 
putting into consideration for future design and delivery of similar summer programs. 
The reason might be also related to students’ wish of having more flexibility of organ-
izing the activities on their own. 

Below are some comments from the students about the courses and workshops 
of the EMCI 2014 summer school:

“Very good! =) Step by step to be more open and creative, great job.”
“I really enjoyed all team building activities. Thank you!”
“I really liked teaching methods, because there were sport activities with whom the 
context of course was easy to understand. It was great experience.”
“I feel this was not enough for me. I would like to have more courses about leader-
ship and creativity. It was very interesting and useful for me. Thank you!”

14.3.2  What Is the Major Impact of the Summer School  
on the Students and Instructors?

In both years, the impact of the summer school was positively rated by the students. In 
2013, 86.2% of the students thought that the summer school was beneficial for their 
future career and 82.8% found it also directly beneficial for their further studies. The 

Table 14.1:  Students’ evaluation of the courses/work-
shops of the EMCI 2014 Summer School.

M SD

Content of the course 4.38 0.64

Teaching methods 4.25 0.72

Activities of the course 4.13 0.81

Communication with the students 4.38 0.69

Over quality of the course 4.35 0.66

Total Average 4.30 0.71

Note: Ratings were given on a five-point Likert scale ranging from 
“1 = very poor” to “5 = excellent”.
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ratings of 2014 were even more positive with 92.4% of the students considering the 
summer school to be beneficial for their further studies and future career. Nevertheless, 
not so many students anticipated that the participation in the summer school would 
help them in finding a job (65.5% in 2013 and 64.1% in 2014). This caution about 
the direct link between the participation in a creativity summer school and the opening 
up of professional opportunities is understandable, as creativity, though important, is 
only one of many factors that decide if a student can get a good job.  

In the survey, we also asked the students about the personal and academic out-
comes of the summer school. Examples of the personal outcomes are the improve-
ments of personal skills such as tolerance, communication, flexibility, organizational 
skills, etc. Examples of the academic outcomes are the chance to profit from an 
intercultural exchange of experiences concerning the subject, the improvement of the 
English skills, the understanding of the topic, etc. Figure 14.2 shows that these out-
comes were much more acknowledged by the students of the EMCI 2014 (97% for 
personal outcomes and 95% for academic outcomes) than the participants of the 
EMCI 2013 (69% for personal outcomes and 76% for academic outcomes). These 
results, again, reflect the substantial improvement of the summer school in 2014. One 
student of the EMCI 2014 summarized the benefits of the summer school in the fol-
lowing words:

“An excellent program which should be conducted on regular basis to benefit large 
number of students. The key benefits: 1. Creates awareness about different cultures 
and their values, 2. Creates tolerance towards foreign culture and languages, 3. Team 
work learning in multi-cultural scenario, 4. Program was quite intensive which serves 
the main purpose of overall learning and development”

The EMCI summer school also has a positive impact on the instructors. In the 
EMCI 2013, the instructors rated the overall quality of the IP very high (M = 3.60, 
SD = 0.55) and they named as reasons for this rating the profits of the  interdisci-
plinary (M = 4.00, SD = 0.00) and the intercultural exchanges (M = 3.80, SD = 

Figure 14.2.  Ratings of the academic and personal outcomes of the EMCI 2013 and EMCI 2014 
students.

Notes: The percentage stands for the relative frequency of the students who gave the ratings of “much” or “very much”. 
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0.45), the improvement of their personal skills (M = 3.20, SD = 0.84), and the 
establishment of social contacts (M = 3.00, SD = 0.71). In the EMCI 2014, two 
other points were added. Firstly, the instructors could broaden their understanding 
of different systems and practices in higher education (M = 3.78, SD = 0.44). 
Secondly, they felt that the participation could increase the teachers’ motivation and 
job satisfaction (M = 3.78, SD = 0.44), even though some teachers were not satisfied 
with the recognition by their institutions. They also discussed about the merits of 
the experience they gained from the EMCI 2014 within their home institutions. 
Table 14.2 presents the results. 

Based on their positive experiences with the EMCI summer school, most of the 
instructors expressed their wishes to see the sustainable development of the program. 
One instructor of the summer school put it in the following way: 

“I think this is very beneficial for students as well as for professors. It would be 
important that this kind of projects would not be one year long but several years. 
This was two years long — and second year summer school was already more effec-
tive even if first year also was very good. To bring multi-disciplinary message clearly 
to audience one should have good understanding of differences and commonalities 
in topic. This develops by time.” (One instructor of the EMCI 2014).

14.3.3  How Did the Students and Instructors Evaluate the EMCI 
Summer School Overall? What Are the Major Strengths  
and Weaknesses That They Mentioned?

The results of the student evaluation show that the participation in the summer 
school means additional gains for all. Students were particularly satisfied with the 
extensive exchange of knowledge and experiences about the topic from different cul-
tures and disciplines, which extended their perspectives and improved their flexibility 

Table 14.2:  Teachers’ using the experience gained from the EMCI 2014 within 
the home institution.

M SD

Increase the quality of teaching and learning 3.56 0.88

Develop new cooperation projects 3.22 0.83

Develop new areas of research 3.11 0.78

Improve cooperation with outside organizations and enterprises 3.22 0.67

Encourage students and colleagues to go on Erasmus mobility 3.78 0.44

Note: Ratings were given on a four-point Likert scale ranging from “1 = not at all” to “4 = 
very much”.
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in thinking, thus helping them improve their scientific understanding of creativity  
and unleash their own creativity. Below are some comments from the students of the 
summer school of both years: 

“I liked the international student(s) community, I was happy to meet and connect 
with so many different people from different countries” (One student participant of 
the EMCI 2013).

“It was a great opportunity for me to watch other people, how they are and 
think about me in the same situation. This summer school was a good chance to 
know me better, to improve my English and to get some creative ideas.” (One stu-
dent participant of the EMCI 2013).

“I have spent a great time here, meeting people from other countries and 
 cultures. And also, it has been very useful for me learn about other disciplines. 
I would like to come back again.” (One student participant of the EMCI 2014).

“It has been a great experience. I have known a lot of people from different 
countries and I think I have learnt something from all of them. Also, I think that 
thanks to this course I will approach creative and innovative problems with much 
more confidence. I have really loved the experience and I would like to be able to (do) 
something like this every summer!” (One student participant of the EMCI 2014).

In spite of the strengths, students of both years’ summer schools did mention one 
weakness of the summer school, which is the busy schedule. Possible reasons for the 
complaint about the schedule have been discussed in Sec. 14.3.1 and will not be 
repeated here. 

During this ambitious summer school, quality and quantity were competing with 
each other. Partially the instructors criticized the big size of the groups and the high 
workload. That is why they proposed more time, less pressure in the schedule, more 
music and moving elements and longer breaks between the lessons. 

The coordinators of the EMCI 2013 and 2014 took the suggestions of the stu-
dents and instructors seriously and made some changes to the EMCI 2014 such as 
shortening the daily teaching hours, adding cultural evenings, getting all participants 
involved in the management of the event and having more cross-disciplinary groups. 
The comments of one instructor of the summer school are a good summary of these 
characteristics: 

“I liked the teaching activity in this IP. It was a combination of seminars, workshops, 
field trips, student projects, and online learning…In seminars, students learned 
about the basic concepts and theories. Their understanding was deepened through a 
series of student projects. In workshops and field trips, students had opportunities 
to apply what they had learned to real-life settings. In addition, an online course was 
developed to which students and professors had access before, during, and after the 
summer school (for a certain period). The application of ICT in teaching enriched 
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and extended the learning/teaching experiences of the students and teachers. I found 
the combination of different pedagogical approaches super!” (One instructor of the 
EMCI 2014).

The feedback of the instructors was as good as the student’s feedback. The goals 
and objectives of the EMCI 2013 and 2014 were well achieved. Especially the new 
process of the selection of the students and the close cooperation between administra-
tors and instructors enabled the success of the EMCI. The improvement of the sum-
mer school was one of the named aims of the instructors and the administrators. 
Critical points were taken seriously and subsequent changes were made. The biggest 
strength of the EMCI is to use feedback to transform weaknesses into strengths — 
like the cultural evenings as highlights and as active group projects.

14.3.4  To What Extent Have the Four Major Goals  
of the EMCI Been Met? 

As introduced in the previous part, the EMCI summer school was developed to 
achieve four major goals. To examine if the students developed scientific understand-
ing of creativity and innovation through the summer school (Goal 1), we conducted 
a content analysis using some commonly agreed findings about creativity and innova-
tion as the benchmark concepts (see the Instruments part). One paired-sample t-test 
was conducted to examine if the differences in the pretest and posttest were signifi-
cant. We found that through this 2-week summer school, the participants’ scientific 
understanding of creativity, innovation, and the management of creativity and inno-
vation did grow. They were able to identify the defining features of creativity and 
innovation, establish a systems view of these two concepts, discern different levels of 
creativity and innovation, and describe the relationship between these two concepts. 
Based on their improved understanding of the basic concepts of creativity and innova-
tion, they learned that the key of the effective management of creativity and innova-
tion was to effectively coordinate and organize the various creativity attributes to 
achieve something new and useful either at the personal, group, or cultural level. On 
all examined criteria, a significant growth of understanding was found in the posttest 
with all t values significant at the 0.01 level. 

To examine if the summer school helped the students foster managerial and lead-
ership skills for the management of creativity and innovation (Goal 2), we compared 
the students’ perceptions of creativity in terms of Big-C bias, indifferent attitudes 
towards creativity, and fixed vs. incremental view on creativity as well as their creative 
self-efficacy and creative leadership self-efficacy before and after the summer school. 
Among the variables examined, significant increase was found in the incremental 
view, creative self-efficacy, and creative leadership self-efficacy. Students saw creativity 
in a more incremental way and both their creative self-efficacy and creative leadership 
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self-efficacy were significantly higher in the posttest than in the pretest and all  
these differences were significant at the 0.001 level, indicating that the development 
of the students in terms of their perception of creativity and self-efficacy is very obvi-
ous. Interestingly, we did not find significant differences in Big-C Bias, indifferent 
attitudes to creativity and the fixed view on creativity. Our results show that for all 
these three dimensions, students’ ratings were rather low in both pretest and posttest 
(average M = 2.24, SD = 0.72 in the pretest and average M = 2.20, SD = 1.27 in the 
posttest), indicating that students’ perceptions of creativity on these dimensions were 
not very deviant from the scientific understanding already at the beginning of the 
summer school and these perceptions stayed stable after the summer school. It is  
worth mentioning that managerial and leadership skills are better learned through 
application and practice than just reading the theories (Tomasello, 2003). The sum-
mer school established a total management system, which involved each student in the 
organization and management of the summer event (details in Chapter 4). Though 
the effect of this approach was not directly evaluated, the above-mentioned system 
significantly increasing creative leadership self-efficacy is a reflection of the effect. 

To examine if the summer school helped the students promote cultural sensitivity 
to the management of creativity and innovation (Goal 3) and if the summer school 
provided them with the opportunities to explore and unleash their own creativity, we 
asked the students to rate on a four-point Likert scale the extent to which they 
thought the summer school achieved the goals. The highest rating was for promoting 
cultural sensitivity, followed by fostering management and leadership skills for the 
creativity and innovation, opportunities for students to explore their own creativity 
and develop scientific understanding of C & I. The mean ratings on the four goals 
were all above 3.20 (out of 4.00). No wonder, 100% of the participants chose “Yes” 
when asked if they would recommend this summer school to other students. Taken 
together, the evaluation results show that the participants were very satisfied with the 
summer school in terms of the achievement of the set goals. 

Of course, evaluation with a cross-sectional design provides only a snapshot of 
the summer school and is insufficient to make causal inference with regard to the 
long-lasting effect of the program. To examine the continual effect of the summer 
school, follow-up evaluation studies were carried out with a time interval of one year 
since 2014. Results of the follow-up studies are reported in another study (Tang & 
Werner, under review), which is out of the scope of this chapter. 

14.4 Discussion

To conclude this chapter, we would like to focus on two questions: (1) What are the 
innovative characteristics of the EMCI summer school project that makes it a success? 
(2) What are the major challenges for the design and implementation of such an 
interdisciplinary and intercultural creativity event?
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14.4.1  The Innovative Characteristics of the EMCI  
Summer School

Firstly, to achieve the goals of the summer school, there was a well-balanced mixture 
of participating universities, boys and girls, and the study domains. This laid a solid 
foundation for the implementation of an intercultural and interdisciplinary approach 
to this learning initiative. 

Secondly, creativity and innovation are usually studied separately and it is rare 
to address both topics within one program. The EMCI summer school brought 
these two concepts together, and approaches them within the framework of man-
agement. This unusual yet functioning combination makes this program an innova-
tion itself. 

Thirdly, learning took various forms in the EMCI summer school such as attend-
ing seminars, participating in workshops, making field trips, conducting student 
projects, and taking goal-directed socialcultural activities. These activities provided 
the students with rich and diverse opportunities for learning. The specific innovative 
experiential learning activities of this program include the Creativity Corner, 
Creativity Salon, Discovering Creativity Tour, and Cultural Evenings. 

Fourthly, the cultural evening event was regarded by both students and instruc-
tors as one of the biggest highlights of the EMCI 2014. Culture is something that 
people immediately associate them with. Driven by the strong cultural identity, and 
the pride that they took in their culture, all students were highly motivated and 
involved in this event. They took turns on duty to host one evening presenting their 
culture to the rest of the group. They went grocery shopping, cooked, and organized 
performances and games to show their culture. They learned and practiced time 
 management, financial management, and event management through these events. 
All this effectively developed the integrity of different cultures and promoted the soli-
darity of the whole group.

Fifthly, the EMCI 2014 implemented a “Total Involvement Management” sys-
tem (details see Chapter 4) to enable every student to apply their managerial skills to 
the organization and management of the summer school. There is evidence that 
people are more motivated and creative if they are given more trust, autonomy and 
freedom in organizing themselves and accomplishing the tasks (Deci, Connell, & 
Ryan, 1989; Jungert et al., 2013; Scott & Bruce, 1994) and our experience with the 
EMCI summer school proved this. 

14.4.2  The Major Challenges for the Design and Implementation  
of the EMCI Summer School

Among others, the biggest challenges of any training event dealing with creativity 
and innovation are the creative and innovative features of the program itself. 
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Relevant stakeholders, irrespective of sponsors, students or instructors, all automati-
cally expect high levels of creativity and innovation from the program itself. We 
have got a variety of innovative “highlights” in our EMCI summer school, but once 
the activities have been carried out, they are not new anymore. To maintain high 
quality of such a program, sustainable creativity from program designers, adminis-
trators, and instructors is needed in the first place. Taking teaching as an example, 
the need to teach in different ways has long been recognized (e.g., Bredenkamp, 
1998; Foppa, 1975) and the effect of the shift between different methods has been 
proven (Rossi, 1986; Lorenz, 2007). In our summer school, though the students 
were overall satisfied with the teaching, they expected more flexibility and creativity 
from the instructors. 

The second challenge is the efficiency and effectiveness of communication 
entailed in the organization of such a challenging learning event. There is evidence 
that communication is essential for project implementation and management 
(Goffmann, 1983; von Rosenstiel, Regnet, & Domsch, 1993; Schulz von Thun, 
1999). Com munication is needed, at the first place, to avoid misunderstandings, 
which can endanger the success of a project (Born & Eiselin, 1996; Goffmann, 2005; 
Rust, 2006). Communication is also needed to manage contradicting expectations. 
Examples of expectations are communication, interaction and interpretation, and 
they exist mostly unconsciously, but have a strong impact on people’s behavior 
(Naughton, 2012; Rust, 2006). If not managed properly, unmet expectations can lead 
to stress, which can reduce the learning effects significantly (Roth, 2011; Schönfeld, 
Ackermann, & Schwabe, 2014). Some participants of the summer school had differ-
ent expectations on the intensive program, and therefore had problems with the busy 
schedule. This problem can only be solved through clear and direct communication, 
preferably before recruiting the students to join the program. 

The third challenge is the effective management of the teamwork. Teamwork is 
essential to solve complex and interdisciplinary problems and issues (Born & Eiselin 
1996; Naughton, 2012). To have an effective international teamwork, there is a need 
to apply good communication tools to clarify the goals and requirements to each 
team member. In addition, team members also need to be constantly encouraged to 
work collaboratively towards the goals. Though all instructors of the summer school 
sang highly of the summer school, most of them had to admit that such an event 
was extra work for them, as their universities did not provide any support to their 
participation. In such circumstances, the management of teamwork is even more 
demanding. 

Last but not least, the assessment of creativity remains one of the biggest chal-
lenges for creativity training programs. The systems approach, based on which the 
whole summer school was designed entails a dynamic and authentic assessment of 
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creativity (Tang, 2015). The first challenge we met was how to make the student 
projects authentic and appropriate. In both years’ summer schools, we gave ill-
defined problems for the students to solve — they needed to identify one big chal-
lenge of their field (the task of 2013) or the biggest challenge of 2020 (the task of 
2014) and find creative and feasible solutions. Though the students were very com-
mitted to the tasks, due to the lack of enough knowledge, experiences and limited 
time, the solutions proposed by them were not as creative as we expected. Another 
challenge is that creativity and innovation are not understood and approached in 
exactly the same way by experts of different disciplines (Werner et al., 2011). This 
determines that the experts do not necessarily use the same standards for evaluation. 
In both years’ summer schools, we had a panel of five instructors from five different 
disciplines to evaluate the projects. Quite often, the judges held quite different opin-
ions about the projects, which made a consensual assessment (Amabile, 1982) very 
difficult. In addition, the assessment of the diversity poses another challenge. Well-
controlled experimental studies are needed to help us understand the relationship 
between diversity and creativity. However, it is challenging to recruit a comparable 
group for the experiment. Many factors should be carefully controlled such as the 
nationalities, disciplines, gender, age, motivation, creative self-efficacy, and creativity 
level of the participants. Such a group is almost impossible to recruit without special 
financial and organizational support.

14.5 Conclusion

All in all, the EMCI summer school project is a meaningful attempt to apply an 
intercultural and interdisciplinary approach to training. The results of the evaluation 
are overall positive, satisfactory, and encouraging. However, like other training initia-
tives which take such a complex approach, this summer school is still at its initial 
stage. More political, institutional and financial support is needed for the further 
development of the program. More collaborative efforts are needed to draw the expe-
riences of empirical and practical studies together for training and research on the 
management of creativity and innovation. 
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Chapter 15

Managing the Diffusion  
of Innovations

Franz-Michael Binninger

15.1 Introduction

Attempts to launch new products into markets occur at different rates. Often many 
of them do not even reach the intended market. For the few who do succeed in enter-
ing the market, there is no guarantee of survival over the long term. The effective 
dissemination of new products within markets is the subject of diffusion research. 
Rogers, one of the protagonists in this field of research describes diffusion as “the 
process by which an innovation is communicated through certain channels over time 
among the participants in a social system” (Rogers, 1995, p. 35). This formulation 
best meets the specificity of the diffusion process.

A decisive study for the emergence of diffusion research as a recognized field of 
investigation was conducted by Lazersfeld, Berelson, Katz, and Gaudet (1948), dealing 
with voter behavior in the American presidential election campaign of 1940. The core 
message of this study was that the spread (diffusion) of a novelty on the market and its 
acceptance (adoption) by the consumers depends upon certain regularities (Rogers, 
1983, see also Schmalen, 1992). The study found that novelties circulated by advertis-
ing are adopted by only a small part of the population (opinion leaders). This principle 
is still valid today and continues even in new forms of communication using new social 
media (Twitter, Facebook, etc). Accordingly, the opinion leaders play a central role in 
this model of personal communication. However, the principle does not require 
 personal communication for the effect to occur. In many cases, simple observation of 
new behavior in others is enough to promote behavioral change (Schmalen, 
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1992, p. 33). Consequently, in contexts where no personal communication occurs, the 
diffusion process is not dependent upon the disclosure of information by opinion 
leaders. 

In the management-oriented diffusion theory, not only general novelties need to 
be considered, but also specific new products. The successful introduction of new 
products in modern markets with highly intensive competition is one of the biggest 
challenges facing companies. Product innovations can open up great potential for 
success, yet at the same time these opportunities also lead to high risks. Often only 
just a few ideas for new products make it to the market (Ronkainen, 1985; Hollins & 
Pugh, 1989), and even then success is not guaranteed.  According to a study of the 
consulting company Simon-Kucher and Partner, 72% of all new product launches are 
flops (Tacke, Vidal, & Haemer, 2014, p. 5). Usually the cause is internal corporate 
failure. A summary of issues facing companies attempting to launch new products 
offered by the authors are:

(1) Market conditions are oppressive and are forcing companies to seek new product 
opportunities.

(2) Innovation is the only way to escape these pressures.
(3) Most new products fail to meet profit targets, putting company profit and sur-

vival at risk.
(4) The best companies launch profitable innovations, and thrive despite oppressive 

market conditions, because they integrate marketing into the innovation process 
right from the beginning.

These key insights indicate that technical finesse of an innovation does not guar-
antee market success. Instead, success is dependent upon the special role of marketing 
activities in the launch process of innovations, with the most critical factor being 
consideration of the buyer’s acceptance. Therefore, the identification of factors lead-
ing to the adoption or rejection of an innovative product is of fundamental impor-
tance. The practical use of these results can improve the performance of a company’s 
marketing mix and increase a product’s probability of success.

If a new product reaches the market, it passes through a product life cycle with 
different phases. The classic product lifecycle is an intensively studied concept, which 
has been incorporated into the body of modern management literature (Kotler, 
Keller, & Opresnik, 2015; Stark, 2011, 2016; Brockhoff, 1999).

Over time, different modeling approaches of classical diffusion theory have 
evolved, fulfiling a wide variety of purposes, such as forecasting models, models of 
behavior or marketing mix models. The goal of this chapter is to show that a product 
life cycle of an innovation is not simply given, but it can be managed by the imple-
mentation of targeted marketing measures.
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15.2 Product Life Cycle Approach

The product life cycle concept has its origins in the 1960s building on the theories of 
Vernon (1966). In its original use, the product life cycle was only the description of 
different phases through which a product passes from the beginning of its market 
phase.

In the classical concept of a product life cycle (see Fig. 15.1), sales performance 
is usually used to depict the success and progress of the product innovation, starting 
with the launch phase. Consecutively, in the growth phase, sales increases very 
quickly. After market saturation in the mature phase, the product life cycle is finally 
characterized by declining sales figures ending in the so-called degeneration phase. In 
further developments of the product life cycle concept, the sales orientation is 
extended to include comparison with product earnings (also shown in Fig. 15.1). 
Accordingly, a product innovation has reached its earnings peak between the growth 
phase and the saturation phase. Thus the informative value of the product life cycle 
concept is essentially exhausted.

An essential point of criticism on this depiction of the product life cycle is that 
only time is used as an explanatory variable for the development of sales of a product 
(Homburg & Krohmer 2006, p. 455). The use of marketing mix activities, exoge-
nous factors (such as economy and the actions of competitors) influence the product 
life cycle as well as customer behavior itself (Cox, 1967). Moreover, results from the 
model give the impression that the product life cycle is subject to certain rules or 
laws. This perspective can be misleading, especially concerning real product level 

Figure 15.1.  Product life cycle (Kotler & Armstrong, 2014, p. 273).
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cycles which may have atypical visualizations according to the cycle.  Nevertheless, 
the product life cycle has always been a basis for the derivation of strategic statements 
and recommendations for the individual phases.

Numerous mathematical models have been developed mainly in the 1960s to 
describe product lifecycle. The aim of these models was to trace empirical product 
lifecycles through a functional relationship between sales and time. The diffusion 
research tries to compensate this deficit. The therefrom developed diffusion models 
have the intention to depict empirical product life cycles not only functionally, but 
also to explain their conclusion based on behavioral science contexts. 
(Schmalen/Binninger, 1994, p. 5).

15.3 Diffusion Research

Diffusion research goes beyond the purely descriptive approach of the product life-
cycle and tries to find behavioral explanations for the dissemination of new products 
to markets. Diffusion models are used to gain more comprehensive understanding of 
the diffusion process. Such models are helpful not only in predicting the diffusion 
process, but also in understanding how new products will be adopted. From these 
findings, starting points can be derived in order to influence a course of targeted 
 diffusion with suitable instruments. 

A fundamental approach to diffusion has been developed by Rogers (1962, 1983) 
in his seminal work “Diffusion of Innovations”. He applied both behavioral and com-
munication scientific explanations for the dissemination of innovations. Based on his 
research, it is possible to consider further action parameters in the diffusion process. 
The main findings of his research are still valid such as the five types of adopters 
(Rogers, 1983, p. 247; see Fig. 15.2):

• Innovators: interested in new technologies and prepared to take risk in the adapta-
tion of new products.

• Early adopters: opinion leaders in their social environment. They take on new 
ideas at an early stage, but are much more cautious than innovators and are con-
stantly engaged in the search for inherent advantages of new technologies.

• Early consumer majority: accept product innovations only when their benefits are 
proven and the product distribution is already quite advanced.

• Late consumer majority: skeptical and cautious toward new technologies. Their 
behaviors are mainly conservative, and are typically averse to risk.

• Laggards: extremely wary of new technologies; tend to assume innovations only 
when the social pressure is already very high and when the adoption can hardly be 
avoided.
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Empirical findings indicate the importance of the structure of communication 
between buyers and potential adopters for explaining the diffusion of innovations. In this 
context, the models of personal and impersonal communication are of main influence:

• Personal communication: this model implies that information about innovations is 
only heard by a numerically small group, called “opinion leaders”, which is then 
passed on to the still uninformed majority, called “followers”. However, this infor-
mation process does not only include messages of mass media, but is simultaneously 
resting on a reciprocal relationship. Therefore, opinion leaders may be described as 
buyers who predominantly transmit information while followers are mainly the 
recipients of messages.

• Impersonal communication: in many cases, the transmission of messages does not 
require personal communication. Simple observation of new behavior is enough to 
promote behavioral change. Products with a diffusion process fitting the model of 
impersonal communication are especially evident in product categories including 
high levels of social risk.

The model of mixed communication combines both personal and impersonal 
aspects of communication processes. In this model, two types of buying behavior can 
also be distinguished (Binninger, 1993b, p. 129, 130):

• Innovators: consumers who buy new products because of product novelty or their 
own personal interest. Hence, their decision to buy is primarily based on 
 advertising messages they pursue intensively and systematically. 

Figure 15.2.  Categories of adopters (Rogers, 1983, p. 242).
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• Imitators: consumers who buy new products mainly because of adoption decisions 
made by other members of the social system. 

Reasons for taking an imitator orientation are manifold:

• An adopter’s report describing personal experience with a product is one decisive 
factor for many irresolute buyers. However, it is important to consider that as the 
spread of the new product increases, the availability of “information on innova-
tion” also increases. This means that positive (or negative) information will encour-
age (or impede) further diffusion.

• At the start of a diffusion process, high levels of economic, technical and/or social 
risk may be evident. This occurs, especially in the case of expensive products, prod-
ucts with unknown quality or products with a distinct “social marking”. For this 
reason, adoption may not be immediate. An increasing rate of diffusion indicates 
a “stock of experience” which helps to create a feeling of confidence that the prod-
uct is good. The risk potential is thereby reduced and the willingness to adopt is 
fostered.

• As the new product spreads onto the market, it becomes accepted and recognized 
as a standard product. Consumers who do not adopt the product may even be 
labeled as “social outsiders”. This social pressure of new product adaptation is 
rooted primarily in a person’s need for social acceptance.

The diffusion process is further intensified due to the inner dynamic force pos-
sessed by the imitator group of buyers. When this occurs, the spreading of the prod-
uct can either induce or prevent further adoption. In this context, the “information 
of innovation” becomes a critical factor, which is based on personal communication, 
whereas the factors “stock of experience” and “pressure of adoption” may be based on 
impersonal communication.

Many attempts have been made to create the product life cycle by means of math-
ematical models and simulations. All of these approaches can be attributed essentially 
to a common basic structure consisting of two core components (Mahajan and 
Muller, 1979): a homogeneous demand gap, which includes all adopters that have not 
yet adopted the innovation and purchase likelihood of the “not-yet-adopter” in a 
given period (t):

 S
t
 = h

t
 (M - X

t–1
), (1.1)

with:

S
t
 = sales in a period

X
t–1

 = cumulative period sales to the period t–1
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M = market potential
h

t
 = purchase probability.

According to this general approach, the demand gap can cover the entire market 
potential. However, it starts out by taking into consideration only the individuals who 
are informed about the existence of the new product. A further restriction reduces the 
potential adopter to the circle of those able (income based) to purchase the product 
due to individual factors. All other individuals are in the not affected part of the 
market. This fundamental statement is illustrated in Fig. 15.3.

The most famous diffusion model with a homogeneous market potential is the 
Bass model (Bass, 1969). Bass assumes in his model a market for a new, durable 
 product. Unit sales within a period results from the more traditional, homogeneous 
buyers reservoir (M – X

t–1
), multiplied by the purchase probability (h)

 
which is then 

substantiated with: 

 h
t
 = a + b (X

t–1
/M). (1.2)

The coefficients reflect the influence of exogenous variables, while the term 
(X

t–1
/M) represents the degree of entire product penetration: the more the product 

is already widely available on the market, the higher the probability of purchase. 
The strength of this influence is controlled by the parameters: (a) representing the 
coefficient of innovation, and (b) representing the coefficient of imitation (Bass, 
1969, p. 217).

Figure 15.3.  Basic diffusion model with homogeneous market structure (Schmalen & Binninger, 
1994, p. 6).
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Bass describes innovators as people who “decide to adopt an innovation independently 
of the decisions of other individuals in an social system”, while imitators are described as 
people who are “influenced in the timing of adoption by the pressures of the social system, 
the pressure increasing for later adopters with the number of previous adopters” (Bass, 
1969,  p. 216). 

The Bass model has been used primarily as a forecasting model. It has usually 
quite achieved good approximations to empirical diffusion gradients. One of the 
main problems is in particular the estimate of the market potential. The model has 
fully justified as a pure prediction model. However, the very simple model could not 
provide explanations for the different diffusion gradients of product innovations. In 
this context, the behavioral science embossed path in diffusion research has made an 
essential contribution.

15.4 Managing the Diffusion Process

There are various approaches to influence the course of new product diffusion. The 
hardest way is to create a product innovation which both represents a unique selling 
point, and allows for a very large market potential. The difficulty with this approach 
is overcoming time–cost tradeoffs (Binninger, 1993a). In general, a high degree of 
novelty can be associated with long development time and high costs. This, however, 
often takes too long to reach the market. A quick market access on the other hand 
can lead to product innovations with a weak degree of novelty. Consequently, for 
most businesses, it is easier to use classic marketing mix instruments for influencing 
the diffusion path. In particular, the pricing strategy is a popular instrument because 
it can create very fast and immediate reactions at the adopters.

15.4.1 Skimming Price Strategy

The skimming strategy (see Fig. 15.4) starts with a high launch price for a new prod-
uct, thereby addressing the price-insensitive innovators (early adopters in the typical 
course of the diffusion curve), according to the model by Rogers (1962). This group 
of consumers are primarily interested in the novelty of the product and strive to be 
the first adopters. Therefore, they generally have a higher willingness to pay. Over 
time, the prices of new products will be lowered more to achieve the broad masses of 
customers. This coincides with the market penetration of the new product, which at 
the same time results in growing social pressure on those who have not yet purchased 
the product (Schneider, 2003). 

This strategy can be observed quite often within the electronics industry: the cost of 
Blu-ray players was extremely expensive even in the introduction stage, due to the fact that 
Blu-ray discs delivered a much sharper image than the DVD, its predecessor. The Blu-ray 

b2590_Ch-15.indd   306 3/1/2017   1:15:43 PM



Managing the Diffusion of Innovations 307

b2590 Handbook of the Management of Creativity and Innovation: Theory and Practice

disc technology was therefore a product innovation and the producers had a technical 
advantage over their competition. Later, the price of Blu-ray players dropped tremendously 
costing only a fraction of the original launch price (Bliemel & Adolphs, 2003). Figure 15.4 
shows the basic course of skimming pricing strategy and sales.

15.4.2 Penetration Price Strategy

It is characteristic of the penetration strategy (see Fig. 15.5) that initially a very low 
introductory price for a new product is set at the time of market entry. This should 
be addressed considering the adopters, especially the more price-sensitive imitators. 
In this context, product penetration occurs simultaneously with the quick increase in 
product sales. The social pressure on the imitators of having to own the product is 
also increased. In summary, this represents a self-reinforcing effect.

The advantage of this strategy is that the low prices discourage competition and 
hinder new market entry. Through generating large volumes of sales, the cost per unit 
declines. Ideally, the price may be increased after a strong market position is attained. 
For example, software products are initially issued for free and spread quickly on the 
Internet accordingly. After penetration, consecutive additions or upgrades are offered 
against the payment of a fee. Microsoft currently uses this strategy with the introduc-
tion of Windows 10. 

Another good example of the penetration price strategy is Toyota with its Lexus 
model in the USA car market: Toyota introduced the Lexus luxury brand at a price of 
$35,000 which after six years rose to $51,680. Toyota has been successful in the produc-
tion and sale of small to medium-sized automobiles, and it was common knowledge that 

Figure 15.4.  Product life cycle and skimming pricing.
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Lexus was a brand of Toyota (although this has not been communicated in advertising). 
Despite the seeming lack of experience in the production of luxury cars, the Lexus was 
very popular allowing Toyota to make such an enormous price increase (Baker, 2011).

15.4.3 Advertising

Concerning the spreading of information about new products, advertising is the most 
important marketing mix instrument. Again, different types of adopters are addressed 
in very different ways (Schmalen & Binninger, 1994; Schmalen, Binninger, & 
Pechtl, 1993):

• Innovators are primarily interested in the degree of newness of a product. Therefore, 
all information on new products and the latest trends play a very important role for 
them. Consequently, it is very important to communicate this information through 
all available channels to this target group. Exactly how the message about the new 
product is brought to innovators (e.g., through traditional advertising, social media or 
public relations) plays a subordinate role. However, due to their unique personality 
traits, it is better to reach innovators by using new media communication.

• Imitators are more risk averse. They implicitly try to minimize the risk, which is 
included with the purchase of a new product. They are trying to achieve this 
through orientation to those who have already bought the product. Thus, they try 
to minimize their purchase risk. For this reason, advertising of new products plays 
a more subordinate role, unless the product penetration is deliberately placed in the 
foreground which leads to minimized risk. A good example of this is the Volkswagen 
slogan: “Nearly 30 million copies since 1974 cannot be wrong.” (Frese, 2012).

Figure 15.5.  Product life cycle and penetration pricing.
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Further approaches for managing the diffusion of innovations effectively can 
be found in the works of Frattini (2010), Hart and Tzokas (2010) and Hultink 
et al.  (2000).

15.5 Disruptive Innovations

Disruptive innovations are phenomena that make the diffusion course of new 
products difficult to calculate and forecast. Whether an innovation has a disruptive 
character, or whether it is merely a conventional innovation, usually can only be 
determined in retrospect. Strictly speaking, these disruptive innovations are innova-
tions that have a destructive character regarding existing established products and 
markets. In comparison to performance improvements made by mainstream markets, 
disruptive innovations display a “trajectory of performance” (Bower & Christensen, 
1995, p. 49; see Fig. 15.6).

Disruptive innovations fundamentally change the rules on the market or the rules 
for how products are to be used. Consequently, they are often ridiculed by established 
companies and labeled as offering low quality. However, usually a new market seg-
ment will be opened with very low cost, in which the established enterprises cannot 
profitably operate. Disruptive innovations are usually characterized by the fact that 
innovation through rapid feedback can occur in a short time within the relevant 
 quality dimensions of a true competitor (Christensen, 1997). 

Established companies and market leaders must fundamentally reinvent their 
business model in order to stand against the disruptive innovation. The entrenched 
expertise in traditional solutions can benefit from the resulting competition from 

Figure 15.6.  Performance characteristics of a disruptive technology (Bower & Christensen, 1995, p. 49).
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innovations for a specific obstacle, provided the competition leads to “functional 
fixation” (McCaffrey, 2012, pp. 213–215).

Disruptive innovations do not have a “diffusion process” in a traditional sense. 
Therefore, it is not possible to manage disruptive innovations with the traditional set 
of marketing tools.

15.6 Conclusion

The diffusion theory provides important insights into the diffusion of innovations 
based on behavioral science principles and theoretical models. Companies can ben-
efit from the recommendations and strategies presented in this chapter. Significant 
insights show that the diffusion process of new products is not previously deter-
mined, but is rather influenced by two very important categories of factors: diffu-
sion-exogenous factors, which are understood to be independent variables 
(including aspects such as economic conditions, provider behavior, and sociodemo-
graphic characteristics), and diffusion-endogenous factors, often referred to as 
dependent variables (including aspects such as the “social pressure of adoption”, 
among others).

Other additional factors may also influence the diffusion process of new prod-
ucts, depending on the specific category of target group. For example, the following 
factors are important when a new product targets either innovative adopters or 
imitators:

• degree of newness of innovations (primarily important for innovative adopters), 
• product penetration rate (primarily influences imitators).

For products targeting innovators and imitators, differentiated pricing strategies 
are needed. 

The phenomenon of disruptive innovations in extremely dynamic markets repre-
sents a particular challenge. Disruptive innovations include difficulties in managing 
the diffusion of innovations in traditional methods, but it is equally important to 
consider that disruptive innovations are also the opportunities for a market break-
through for any dynamic company.
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Chapter 16

Legal Aspects of Creativity  
and Innovation: A Burden,  

a Necessary Evil or a Chance?  
An Introduction into the 
Protection of Creativity  

and Innovation
Maximilian Kinkeldey

16.1 Introduction

Many creative and innovative people are very skeptical about the law, in particular of 
any protection scheme for their inventions and creations. Why would I want to 
monopolize something which I invented for the sake of mankind? Why should I keep 
the developments, which I am so proud of, confidential? Why do I need to protect a 
name for something where I want people to use my name as the generic term for my 
innovation as industry language? All those are valid and typical questions frequently 
raised by young and creative enthusiasts who view intellectual property law as an 
obstacle rather than a chance. The protests against Anti-Counterfeiting Trade 
Agreement (ACTA) have shown that many people consider intellectual creations as 
something that should be in the public domain and not copyrighted, trademarked or 
otherwise monopolized by a few. 

For innovators, going to a patent attorney or an intellectual property lawyer for 
the purpose of filing patent, trademark or design applications for an invention, a 
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brand name or cutting-edge design is often considered as joyful as catching the flu. 
Concerns raised by legal advisors are often considered an unnecessary stop sign on the 
highway of innovation. Therefore, why bother? 

While this kind of thinking certainly has its justification, it neglects that protect-
ing innovation and creativity through intellectual property rights, and making the 
right moves on the way to a solid protection scheme, is often the only way to create 
something big, tangible and long lasting (Landers, 2010). Only those who under-
stand early in the creative process that inventions and creative developments can only 
be turned into economic value where they are properly protected, and cannot be 
stolen by those who are just riding the coattails of the creative vanguard, maintain the 
ability of deciding where the invention, the name or the design they have created shall 
be used and by whom. Only by properly protecting innovation and creativity, its 
misuse by unauthorized third parties can be stopped. Also, most innovators want 
their “babies” to have a name. Only a good and distinctive name allows the public to 
recognize the innovative product or service, and only proper name protection guar-
antees that no third party can try to sneak up on the creation by using an identical or 
similar name, thereby deceiving the public on the source of the product. 

It is true that phenomena like “patent trolling” (where patent owners hold other 
companies for ransom based on questionable patent rights they have acquired), or 
cases where companies have built up arsenals of patents for the sole purpose of main-
taining a balance of power like the eastern and western worlds did with their atomic 
weapons at the time of the cold war have recently eclipsed the positive public aware-
ness of intellectual property protection. Certainly, there were also cases where sleazy 
attorneys were enforcing questionable copyrights against thousands of teenagers just 
for the purpose of collecting fees. Those are indeed matters where the legislator needs 
to react. Nevertheless, such cases should not blur the vision on all the legitimate pur-
poses intellectual property rights are being granted for. As I said before, only those 
who own intellectual property rights maintain the ability to decide about the future 
use of their inventions and creations. 

This chapter shall explain in general terms what kind of intellectual property 
rights are available for which kind of creation and what the most important prereq-
uisites for obtaining protection are. It shall also explain what the purpose of the vari-
ous intellectual property rights is, and where they partially overlap or exclude each 
other. I would like to offer a brief glimpse into the thinking of an intellectual property 
attorney, and to show that my line of work is all but boring but is creative in itself, 
helping innovators and creators to make learned decisions about whether to protect, 
what to protect and where to protect. This chapter will focus on patent law, trade-
mark law, design law and copyright law, and will explain what the idea behind these 
separate intellectual property rights is, and what an innovator and creator needs to 
observe before going public with an invention or the creation. 
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16.2 Patent Law

I will start with patent law which is probably the most important intellectual property 
subject matter an innovator and creator needs to deal with. 

16.2.1 What Is a Patent?

European patents are granted for inventions in all fields of technology, provided that 
they are new, involve an inventive step and are susceptible of industrial application 
(Article 52, European Patent Convention; also see for review the Europäisches 
Patentübereinkommen — EPÜ, Benkard et al., 2012). The European patent is granted 
for a maximum of 20 years from the date of filing of the application (Benkard et al., 
2012, Article 63(–1)). A European patent is an exclusive right relating to all member 
states of the European Patent Convention, granted for a limited period of time, allow-
ing the owner of the patent to use the invention for which the patent has been 
granted, and enjoin third parties from such use (see for further review, Singer & 
Stauder, EPÜ, 2010). 

The word “patent” comes from the Latin word “patere” meaning “to lie open, be 
accessible”. Thus, the name already explains what a patent actually is. An inventor has 
to make her or his invention public which happens at some point after the filing of 
the application, thus allowing the entire world to see and understand what the inven-
tion is about. In exchange for that, a time limited monopoly is being granted to the 
inventor (for detailed explanation for the purpose of and the justification for patent 
protection see Benkard, 2006, Introduction PatG, pp. 2, 3). 

Those who do not want their inventions to become public need to rely on trade 
secrets. Unlike the famous example of the Coca-Cola formula which has never been 
patented and is still considered a trade secret, patented inventions will eventually 
transition into the public domain. Therefore, inventors — specifically those who are 
planning on establishing a business around the invention — need to decide whether 
they want to rely on patent protection, eventually allowing everyone to make use of 
the invention after the patent has expired, or on trade secrets, which may potentially 
be maintained forever (for the definition of trade secrets see Gader-Shafran, 2007). 
When taking the patent route, the invention needs to be disclosed to the public. 
When choosing the trade secret route, nothing needs to be disclosed, but there is 
always the risk that the trade secret might be discovered and that the inventor is then 
left without any protection at all. For many start-ups, it is crucial to own key patents 
for their product in the relevant jurisdictions, for the purpose of establishing an 
advantage over others on the market (without proper patent protection), other com-
panies with plenty of money could easily reproduce or re-engineer the invention, and 
there would be no market entry barrier, pushing the actual inventor off the market 
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by sheer financial power. Also without proper protection, start-ups will hardly find 
anyone investing into their business, as the market entry barrier for others is low or 
even non-existent.

16.2.2 How to Obtain a Patent?

Since patents need to fulfill the criterion of novelty (Article 54 European Patent 
Convention; for detailed information see also Singer & Stauder, EPÜ, 2010), it is 
crucial for an inventor to file a patent application before going public with the inven-
tion. This is where a patent attorney comes into play. He or she can help to exactly 
define what the invention is, putting together claims that are sufficiently abstract to 
protect the invention to the best extent possible. It is important to keep the claims as 
broad as possible to avoid infringers making use of the patented invention simply by 
not fulfilling a (potentially) unnecessary element contained in the claim. 

A patent application has several elements and prerequisites. The first and most 
important prerequisite is that the invention be disclosed (beware of Article 123(2) 
European Patent Convention). Further, the invention must be described in short and 
precise terms. Then, an application needs to contain patent claims (as mentioned 
before). Also, a patent application needs to contain a description of what the inven-
tion actually is. The description shall outline the claimed invention in clear and 
unambiguous terms, also explaining its technical background. Side by side with the 
patent claims, the description will later be the basis for defining the scope of the 
protection (see in detail Kühnen, 2016). 

After the application has been drafted, it needs to be filed with the relevant patent 
office (for European patent applications, this is the European Patent Office (EPO) in 
Munich, Germany). The date of filing will, when granted, be the priority date of the 
patent. This date defines what is to be considered as prior art. Everything disclosed 
by third parties or the inventor himself or herself after that date cannot harm the 
novelty of the patent application. 

Within the patent application, the known prior art needs to be disclosed truth-
fully and completely to the best knowledge of the applicant (with regard to the USA 
patent law, see in detail, Mayer & Schlenk, 2012). The patent office then examines 
the patent application on novelty, inventive step and its susceptibility of industrial 
application. In many cases, prior art is being found by the Examiner, who will then 
issue an Office Action. This is where a patent attorney again comes into play. The 
prior art cited by the Examiner needs to be evaluated and a response to the Office 
Action needs to be filed explaining why prior art held against the application may not 
be relevant, and to what extent the invention for which a patent has been applied can 
be distinguished from the prior art as to its novelty and inventive step. Often, claims 
need to be amended and the application needs to be restricted for the purpose of 
allowing the Examiner to grant the patent. Also in this respect, it needs to be made 
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sure by counsel advising the applicant the proper steps are being taken and no restric-
tions to the application are being filed that were not contained in the original disclo-
sure, as this can harm the validity of the patent.

At the end of a successful application process for a European patent, the European 
patent will be granted (Article 97(2) European Patent Convention, see also Singer & 
Stauder, EPÜ, 2010). As the law stands today, a European patent is not a uniform 
right, but, after being granted, falls apart into national rights in the member states of 
the European Patent Convention (Article 64(1) and 2(2) European Patent 
Convention). The owner can then decide in which countries the patent shall be valid 
and where the patent is not needed. Usually, considering the costs involved with 
maintaining a patent in various member states, only those jurisdictions are being 
chosen where the patented invention is being used, and where it is likely that infring-
ers will harm the patent owner’s business. Therefore, it is usually the countries of 
manufacture and the key markets where the patent owner is active that are being 
chosen as jurisdictions of protection.

To summarize, a young inventor who has big plans with an invention he or she 
has made, and wishes to build a business around the invention, also keeping control 
over what happens with the invention and who shall be entitled to use it, should seek 
counsel who will help explain the pros and cons of patent protection, and in structur-
ing a patent application if the decision to take that route is being made. 

16.2.3 Exceptions to Patentability

There are exceptions to patent protection though. In Europe, computer programs 
cannot be patented (Article 52(2)(c) European Patent Convention). Also — and in 
contrast to the USA — business methods cannot be patented in Europe either. Also, 
inventions the commercial exploitation of which would be contrary to the “ordre 
public” or morality are excluded from patentability (Article 53(a) European Patent 
Convention; in detail see Benkard et al., EPÜ, 2012). There have been prominent 
cases discussing the latter, including the cases around the famous Harvard Oncomouse, 
a genetically modified mouse carrying an activated oncogene, significantly increasing 
the mouse’s susceptibility for cancer. 

16.2.4 Patent Infringement

Once granted, a patent protects the owner from third parties making use of the inven-
tion in Germany (§139 PatG). The production/manufacturing of a patented product 
is considered as patent infringement. Also the offering of a product making use of a 
patented invention is contrary to the patent owner’s rights. The same is true for 
importing or owning a patented product, just to name the most important matters of 
infringement (Benkard, 2006). 
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Patent infringement also leads to claims for damages (and information for the 
purpose of calculating damages where the infringer has acted deliberately or at least 
negligently (§139(2) PatG) (while negligent behavior is usually seen where the infringer 
has not properly searched for patents that may stand against the use of a particular 
technology). The three methods of calculating potential damages are “lost profits”, 
“infringer’s profits” or “reasonable royalty” (Benkard, 2006; Klitzsch & Stockmaier, 
2001; Kühnen, 2016). Lost profits are usually difficult to demonstrate. However, 
infringer’s profits and reasonable royalty are popular methods of  calculating damages.

While a young innovator can make use of these tools for the purpose of safe-
guarding his or her business, and make sure that no third parties overstep the line and 
profit from creativity and innovations made by other people, there is also the need to 
be really careful when putting a product on the market that no prior rights of third 
parties are being infringed. Thus, this chapter shall also serve as a warning to enthu-
siastic young inventors when it comes to putting a creative and innovative product on 
the market. It is highly recommended that research is being done for the purpose of 
making sure that no prior rights are being infringed. Those searches are being called 
“freedom to operate” searches. Thus, patent law is both — chance and risk — for 
young inventors, and it needs to be made an integral part of the overall strategy 
within the creative process.

There is of course a lot more to learn about the specifics of patent law. But for 
the purpose of this chapter, I would like to leave it there. The most important lesson 
to be learned is that somebody who has made a technical invention and decides that 
he or she wants to have a time-limited monopoly for the exchange disclosing the 
invention to the public, possibly for the purpose of building a business around the 
invention and maintaining the ability to decide who will use the invention and for 
which purposes, should seriously consider filing for patent protection. The single 
most important issue to be kept in mind in this context is not to reveal the invention 
to the public before putting a patent application on file. An enthusiastic inventor 
should always keep in mind that talking about the invention in public prior to filing 
and application will destroy the criterion of novelty, thus putting the invention into 
the public domain once and for good. 

16.3 Brand Protection (Trademarks)

Of almost equal importance to protecting innovation and creativity through patents 
is to find a good name for the product, and to make sure that the chosen name is 
protected from third parties using an identical or similar name for a competing prod-
uct. In particular, an inventor needs to make sure that the chosen name can be used 
in all countries where it is intended to sell the product. In some countries, it has 
become quite a fashion to steal somebody else’s name and then hold the actual trade-
mark owner for ransom. 
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While this is certainly an unfair trade practice, it is sometimes difficult to prove 
bad faith, and can block marketing efforts in such countries for months or even years, 
if no appropriate payment is being made. Also, it is necessary to clear the chosen mark 
so that the use of the chosen name does not infringe on third party rights. It is therefore 
of utmost importance to focus on trademark related issues early in the process, in order 
to have valid trademark rights in all countries which are in the focus of the innovator.

In the next part, I will explain what a trademark is, how to obtain trademark 
protection and how a trademark can be defended against potential infringements.

16.3.1 What Is a Trademark?

A trademark has various functions. The two most important purposes a trademark 
fulfills in favor of its owner are the following:

Firstly, a trademark is a source identifier (Ingerl, 2010; Ströbele & Hacker,  
2015). It serves the purpose of educating the consumer or user circles concerned 
about the identity of the person or company that offers the products, and shall at the 
same time ascertain that products sold under this name are always of the expected 
quality. Trademarks shall make sure that nobody is confused as to the nature and 
source of the product at issue. For example, if I had once been happy with a certain 
product which I can identify by its name, I do not want to buy something of inferior 
quality under the same name. This is true for all industries. However, this is most 
important when it comes to safety aspects. For example, if I intend to buy high qual-
ity car brakes that assure my personal safety, I do not want to be confused when 
I make my purchase decision, and by accident buy a product of low quality that is 
offered under the same or similar name. Also in other industries such as perfumery, 
when making their choice, consumers would like to be sure that they do not buy 
anything that contains ingredients they do not want to see in such a product. Also in 
other industries such as fashion and luxury, it is the brand on which people base their 
purchase decision (review in detail the law on anticounterfeit methods/means in 
Europe: Harte-Bavendamm, 2000).

Secondly, of almost equal importance is the so-called “advertising function” of a 
brand (Ströbele & Hacker, 2015). A trademark is a great communication tool. When 
people hear names such as Google, Apple, Facebook, Coca-Cola, Escada or Hermès, 
they know exactly what to expect. The mere sound of these marks helps to advertise 
the products or services that are being offered under these names. 

However, it is not only names that can function as a trademark. As, for example, 
the European Union Trademark Regulation (EUTMR)1 which provides for the 

1 “EUTMR” is the abbreviation of the “European Union Trademark Regulation” which is the legal docu-
ment that governs the European Union trademark system. On March 23, 2016, the name was changed 
from “Community Trademark Regulation (CTMR)” to its current name.
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framework for trademarks valid throughout the European Union makes clear in 
Article 4 that trademarks cannot consist only of words. Also personal names, logos, 
 single letters or numerals, and even the shape of the product or its packaging can 
fulfill the above described functions as source identifiers and powerful advertising 
tools (for detail see Eisenführ & Schennen, 2014). The same goes for colors, sounds 
and even scents. In many cases, it is not just the name that conjures up a certain 
anticipation regarding the product quality. Very often it is a colorful logo. Again, 
who would not recognize the colorful Google logo from a distance, or the image of 
an Apple from which somebody has taken a bite? Who (specifically in Germany) 
would not be able to identify telecommunication services by a bright capital letter 
“T” held in magenta color? To many consumers, approaching a gas station which is 
held entirely in blue, it is clear from afar that the gas station is not run by Shell, but 
that it is an Aral gas station which is up ahead. Walking through a shopping mall, 
suddenly having a certain scent in your nose, you will know that an Abercrombie 
and Fitch must be close by. 

These examples demonstrate that it is not only important to have technical pro-
tection for innovation and creativity, but also that it is of equal importance to create 
a distinguishable and unique marketing tool by establishing trademark protection for 
innovation and creativity. 

16.3.2 How to Clear a Trademark

After the creative process of developing a suitable trademark for a new product or 
service has been concluded, and several choices are on the table, proper clearance 
needs to be done. The availability of the chosen trademark (or the various choices 
which have yet to be decided on) needs to be checked in all jurisdictions where the 
product or service shall be offered. For that purpose, it is unavoidable to conduct 
proper legal clearance through a patent or trademark attorney. It is not sufficient 
to simply search the Internet for identical names. It is necessary to have complete 
searches for identical or similar trademarks with regard to identical or similar 
products conducted through specialized agencies, and have the results evaluated by 
someone trained in the law. There is a plethora of case law out there on the subject 
of the gap or distance a new trademark needs to keep from existing protected 
rights in order to not infringe on those. While the clearing exercise can be cumber-
some (and unfortunately also costly), it avoids future disappointments, and in 
particular the risk of infringement and paying damages to third parties (Ströbele & 
Hacker, 2015). 

It can be frustrating to find out that the favorite name is not free, and maybe only 
the second or third best choice will make it to the finish line. However, this is a reality 
that needs to be faced. 
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16.3.3 How to Obtain Trademark Protection

After proper clearance has been done, and a trademark has been cleared by legal 
 advisers to be free for use, it is important to know what steps need to be taken to 
obtain protection. In this context it is crucial to understand that some countries 
are so-called first to file countries, whereas others are so-called first to use coun-
tries. In first to file jurisdictions, trademark protection can usually only be 
obtained through applying for proper trademark protection at the relevant 
offices.

A European Trademark, for example, can only be obtained through an applica-
tion at the European Union Intellectual Property Office” (Article 6 EUTMR; for 
review see Eisenführ & Schennen, 2014). In other jurisdictions such as the United 
States, trademark protection can be obtained through the mere use of a mark in 
interstate commerce. It is advisable to nonetheless apply for formal trademark pro-
tection at the United States Patent and Trademark Office (USPTO). Still, if one can 
show that the mark has been used prior to somebody else applying for a trademark 
or using the same or similar mark in commerce, those rights will beat such third 
party use. 

Also, there are many specifics of how to apply for a trademark throughout the 
world that will need to be observed with regard to ownership, representation of the 
mark, the way the list of goods and services that shall be made subject to protection 
is being crafted. Again, it is advisable to entrust specialized legal advisors when estab-
lishing a trademark portfolio in all countries of relevance. It may be important to 
know that there is no need to file a trademark application in all countries of potential 
interest right away. Once the trademark has been applied for in one country that is 
member to the so-called Paris Convention, there is a 6 month priority period, during 
which the decision can be made in what other countries the trademark shall be pro-
tected (Article 4 Paris Convention; Article 29 EUTMR; see in detail Eisenführ & 
Schennen, 2014). Then, should a proper trademark application be filed in such other 
countries within this 6 month term, all of those trademark applications will enjoy the 
same priority date as the initial application (e.g., Goldstein et al., 1995: Article 31 
EUTMR; §44(d), Lanham Trademark Act).

Unlike a patent, a trademark does not need to be new or unique. There is no 
problem if the chosen trademark consists of a word, logo, shape or something else 
that has already been known to the public, as long as there is no protection for the 
same or identical trademark for a third party. Also, in contrast to patent law, a trade-
mark does not necessarily expire. It can basically be renewed until eternity (e.g., in 
Germany: § 47 MarkenG; in EU: Article 47, EUTMR). A trademark is not granted 
for innovation that shall, at some point in the future, go into the public domain. On 
the contrary, once someone has established the trademark as a well-known source 
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identifier and powerful marketing tool, there is no reason why such protection shall 
expire. Consumers shall always, and as long as the trademark owner desires, be able 
to  identify certain products or services by it, and distinguish those from products and 
services of others (Von Schultz, 2002). 

16.3.4 Reasons Why a Trademark Application Can Be Refused

The above does, however, not mean that everything can be trademarked. For the 
purpose of fulfilling the essential functions of a trademark as explained, it is neces-
sary that the trademark is distinctive and does not merely consist of generic or 
descriptive terms, images, shapes, etc. that need to be kept free for the use of com-
petitors. Therefore, Article 7 EUTMR lists several reasons that allow the EUIPO to 
refuse a trademark application. The most important reasons are listed in Article 7 
(1)(b) and (c) EUTMR, which concern trademarks that lack distinctiveness or 
exclusively consist of signs which describe the kind, characteristics, amount, designa-
tion, value, or geographic origin of the goods and services that shall be protected by 
the trademark at issue (for detailed review see Eisenführ & Schennen, 2014; Ingerl, 
2010; von Mühlendahl, Ohlgart, & Bornhard, 1998). The reason for this is easy to 
understand: For example, mere advertising claims such as “super!” or “sale!” do not 
fulfill the essential function of a trademark as a source identifier. Nobody would 
believe that a product marked with “sale!” is necessarily from a specific undertaking. 
“Sale!” would merely be understood as an indication that the product is available at 
a reduced price. 

Also, when a juice product were designated with the term “orange” or “lemon”, 
it would be clear to the consumers that this only describes the flavor of the product, 
but not its specific source. Also if trademarked and taken from the public domain, 
only one single party would be able to monopolize such terms and thereby make it 
basically impossible for others to describe what their products are about. The same is 
true for geographic designations. A trademark registration for “Paris” for fashion 
products would not be able to tell the consumers who the company manufacturing 
the product is. It would merely be understood as a description where the product 
comes from, namely from Paris and again, if the name “Paris” was allowed to be taken 
from the public domain in favor of a single entity, others who also manufacture their 
products in Paris would not be able to say so anymore. This can certainly not be the 
goal of trademark protection. 

There are other reasons to reject trademark applications as being unlawful, for 
example, when they have been filed in bad faith (i.e., if somebody was trying to steal 
somebody else’s well-known mark), if the mark merely consists of the shape of the 
product itself which also needs to be kept free for competitors, or where the trade-
mark is against the “ordre publique”. This, for example, can be the case when the 
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trademark consists of racist or sexist expressions (see in detail: Article 7(d)–(k) 
EUTMR). However, these absolute grounds for refusal are seldom. In most cases, the 
question is whether a trademark is distinctive or descriptive according to Article 7(1)
(b) or (c) EUTMR, and vigorous battles are fought between trademark applicants and 
the trademark offices in that respect.

16.3.5 Trademark Use

In most countries in the world, a trademark, once applied for or registered needs 
to be used either immediately or after a certain grace period. In Europe, for exam-
ple, the grace period is 5 years (§26 MarkenG; Article 15 EUTMR). In the United 
States, an application can be based on intent to use (ITU; in detail see Auberry, 
Simmons & Wang, 2002), but before it gets registered, use has to be taken up. 
There are exceptions to this rule which, however, would exceed what I would like 
to explain in this chapter (see in detail Phillips & Ilanah, 2005). By any means, it 
needs to be closely observed by the trademark owner that the mark is being put to 
use within the proper time frame. Otherwise the mark becomes vulnerable to 
cancellation.

16.3.6 Strategy

When choosing an appropriate trademark that shall be fit for fulfilling the above 
functions, and not run the risk of being rejected by the offices, the following shall be 
kept in mind: 

A descriptive term may, at face value, appear as an excellent tool for the purpose 
of explaining to the targeted audience what the product or service is about. I dealt 
with many requests in my career where clients intended to trademark something 
entirely descriptive, always arguing that this is necessary to educate consumers about 
a product. My standard response is that, yes, this may be true. However, the downside 
is that there is no protection, whatsoever, from third party use. Even if a certain mark 
which is descriptive may slip on to some register, maybe together with (often not so 
creative) art work, there is no protection from third parties using the same descriptive 
term, at least when not done in the exact same fashion together with the same art 
work. Therefore, while it may seem an easy path to success choosing a name that 
describes the product itself or certain features thereof, in the long run, this is a bad 
strategy. 

A far better strategy is to choose a so-called “suggestive” mark. This means that 
the mark, to a certain extent, will conjure up descriptive content, but is at the same 
time not fully descriptive, but contains elements that take it outside of the everyday 
language arena. To give you an example, let me mention the trademark Expedia, 
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which is well known in the field of travel and booking services. Of course, the trade-
mark conjures up the descriptive term “expedition”. At the same time, however, it is 
not something you would be able to find in a common dictionary, as the word ending 
has been changed in a way that the word is not descriptive anymore — thus leading 
the mark into protectability. Suggestive trademarks take the best from both worlds. 
On one hand, they allow the consumers to understand the nature of the product, 
while still at the same time fulfilling the essential functions of a trademark. However, 
the downside is that the scope of protection of such trademarks may often not be all 
that great. It would, for example, be difficult to enjoin a third party from using a 
 similar sign, which only takes up the descriptive trademark elements, while changing 
the rest. Therefore, while allowing easy communication and successful advertising, 
the fence of protection around such a mark needs to be carefully built, and may not 
be very strong at the outset. 

When it comes to defining the scope of protection, entirely fanciful trademarks 
that do not suggest any descriptive meanings are clearly the best. A trademark such as 
Apple for computers and computer peripherals does not describe any feature of such 
products. It may first be difficult for the consumers to establish a link between the 
name and the product, but once this has been done, the trademark is very strong and 
can be successfully defended against third parties trying to sneak up to the mark. The 
downside of choosing such entirely fanciful terms, logos or other trademarks is that 
it usually takes quite some time, and often a significant marketing budget to push 
those names into the consumer’s memory. In the end, however, this investment will 
pay off. Therefore, from my personal experience as an attorney having advised on 
trademark matters for almost 20 years, I would always recommend to go with an 
innovative, creative and fanciful trademark instead of relying on the easy and quick 
success. 

Another issue that shall be mentioned at this point is that the chosen name 
needs to be run through advisors in all countries of interest with respect to potential 
negative meanings, or misunderstandings that can be created by the mark. There 
are famous examples of less than ideal marks; the trademark NOVA with respect to 
cars, in the Spanish speaking community, may not be the best choice. Or the choice 
of the term “Mist” for an alcoholic beverage may not sound that well in the ears of 
the German speaking audience. While occasions where such ill-advised decisions 
were made are seldom, they can result in a marketing disaster that costs a lot of 
money. 

Not to be forgotten is the issue of domain name protection. When making the 
choice concerning the future trademark for the product or service at issue, it also 
needs to be checked whether not only the relevant gTLDs (Generic Top Level 
Domains), in particular the .com domain, but also important ccTLDs (Country 
Code Top Level Domains), such as the de domain in Germany are available 
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(regarding the law on domain names, see Bettinger, 2008). It can result in a very 
unpleasant surprise when a complete trademark protection scheme is being estab-
lished, including proper clearance, the filing of applications, the creation of a logo, 
etc. has been done, and then it turns out that the relevant domains are already taken. 
Therefore, together with the decision for a certain mark, it is advisable to look into 
the availability of the most important domain names that are needed for the purpose 
of establishing the brand. 

To summarize the part on trademarks, I believe the following can be said: 
Choosing a proper trademark for the purpose of successfully marketing an innovative 
and creative product is highly important. From a strategy point of view, a decision 
needs to be taken what kind of trademark is best suited to represent the brand identi-
cally, including words, logos, color, and even the shape of the product. In this context, 
it needs to be ascertained that the trademark is protectable and will not be rejected by 
the various trademark offices worldwide. Particularly, no terms describing the product 
or any of its features shall be chosen. A trademark suggesting (but not fully describ-
ing) the nature of the product or service can be a good choice. A completely fanciful 
trademark will, however, in the long run probably be better to establish a unique 
brand identity. 

16.4 Design Law

Last but not least, I would like to touch on the possibility of obtaining design protec-
tion for innovation and creativity. 

Innovation and creativity can show itself not only in technical aspects, but also 
when it comes to creating new design with individual character. Sometimes, it is 
“just” the optics of a new product that will appeal to the targeted audience in a way 
that the purchase decision is made in favor of such product, no matter what technical 
aspects are contained therein. Therefore, wherever an innovator has created a design 
that is entirely new, and having special appeal to the consumers, it shall not be forgot-
ten that it can be design protected. 

The possibilities to obtain design protection are very different worldwide. While 
in the EU the Community Design Regulation (CDR) allows for the protection of 
registered and unregistered designs, having a unitary character with EU-wide validity 
(Stone, 2012) in the USA design protection is allocated in the realm of patent law, 
the framework being tailored to form design patent protection.

While it would exceed the purpose of this chapter to go into specifics, the few 
general rules concerning the availability of design law shall be explained. Also, 
prominent court battles between major players such as Apple and Samsung around 
the design of their tablet computers show that design protection has gained quite 
some traction over the past years (for review of leading cases see Hartwig, 2002). 
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Design protection has turned into a powerful method of keeping competitors 
outside of one’s space. 

16.4.1 What Products Qualify for Design Protection?

At least in the EU, the appearance of the whole or a part of a product resulting from 
the features of, in particular, the lines, contours, colors, shape, texture and/or mate-
rials of the product itself and/or its ornamentation can be granted (Article 3 CDR). 
Thus, a Community Design protects the appearance of a product and is intrinsi-
cally linked to the product itself (for review see Eichmann & Kur, 2009). Where 
there is no product, there can be no protection. Examples for protectable designs 
are product packaging, product design including composite product and product 
parts. Also logos including computer and app icons, typefaces, drawings and orna-
mentation, even store designs and maps can be design protected (for review see 
Eichmann & von Falckenstein, 2010). A good example for design protection is 
Google Glass. The shape of the glass device is subject to numerous community 
design filings. 

In contrast to trademarks, it is not relevant that the product claimed by design 
protection is actually used in an industrial manner (Eichmann & Kur, 2009). The 
mere creation of the design is relevant. When it comes to unregistered designs which 
also exist under the realm of the CDR, it is decisive that the design at issue has been 
made available to the European public for the purpose of establishing a priority date 
(Stone, 2012). According to Article 4(1) CDR, a design shall only be protected in 
the EU to the extent that it is new and has individual character (for detailed review 
see Ruhl, 2007). According to Article 5 CDR, this means that a design shall be 
considered to be new if no identical design has been made available to the public 
before the date of filing of the application or registration of the design for which 
protection is claimed. According to Article 6(1) CDR, a design shall be considered 
to have individual character if the overall impression it produces on the informed 
user differs from the overall impression produced on such a user by any design 
which has been made available to the public before the date of filing of the applica-
tion for registration. 

What may be interesting to know is that at least in the EU, a design application 
is not examined as to its novelty or individual character (Stone, 2012). It is registered 
without substantive examination, and it then falls upon the owner of the design reg-
istration to prove in an infringement situation that the design in which rights are 
being claimed does actually fulfill the above criteria. This can be complicated, and 
unpleasant surprises may sometimes arise, where an infringer does thorough research 
and finds other prior designs that destroy the individual character of the design, or 
even its novelty. 
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Also, like in patent law, even the design owner’s own prior publications can 
destroy the novelty of the design (Ruhl, 2007). In many jurisdictions, there is a grace 
period after initial publication within which the designer can still file for design pro-
tection (Stone, 2012). However, a designer is well advised to obtain protection prior 
to making any new design available to the public. Just like patents (in contrast to 
trademarks) design protection is only granted for a limited period of time. An unreg-
istered Community Design only enjoys protection for 3 years from the date on which 
the design was first made available to the public within the European Union 
(Article 11 CDR). A registered Community Design shall be protected for a period of 
5 years from the date of the filing of the application, the right holder having the pos-
sibility to renew for several consecutive 5 year periods, up to a total of 25 years from 
the date of filing (Article 12 CDR). After that, the design will move into the public 
domain. The reason for that is similar as in patent law. A designer who provides the 
public with a new and appealing design with individual character shall be awarded a 
monopoly for a certain period of time, however, after that the public should be able 
to freely enjoy the merits of the design without limitation (for review see Eichmann 
& von Falckenstein, 2010). 

In this context, I would like to very briefly mention that the expiry of design 
rights does not always, and necessarily, put innovation into the public domain. There 
is still the possibility that also a copyright exists in the design (which is granted with-
out registration, and needs to meet a somewhat higher threshold). However, before 
relying on the expiry of design rights, somebody who wants to use a certain design 
shall best clarify whether or not the design is really freely available, or whether copy-
right protection that subsists until 70 years after the death of the author may still be 
an issue. 

16.4.2 Strategy

The above is only a very loose explanation of the potential that goes into design pro-
tection. Also, design protection is sometimes viewed as the “ugly step child” of the 
other intellectual property rights available for innovation and creativity. However, 
design rights can sometimes be a very sharp knife cutting through infringing prod-
ucts. I therefore strongly advise not to neglect the possibility for design protection in 
creative and innovative industrial products.

16.5 Conclusion

I hope this chapter has given some insight into what sort of protection is available for 
innovation and creativity, and what is often absolutely necessary and key to the suc-
cess of putting an innovative and creative new product or service onto the market. 
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I duly hope that I was able to destroy prejudice against intellectual property rights, 
and make it clear that granting intellectual property rights in innovation and creativ-
ity is justified and necessary, and that a creative mind needs to use those tools for the 
purpose of not letting success be taken away by people who just ride the coattails on 
the success of others. While it brings joy into one’s life to be creative and innovative, 
the tool kit of intellectual property law allows the innovator to enjoy his or her suc-
cess, and also decides who shall be able to make use of such innovation, where and to 
what extent. Intellectual property rights allow for control over innovation and creativ-
ity, and this is something good. Many people have no clear understanding of the 
nature, the background of, and differences between individual intellectual property 
rights such as patents, trademarks or design rights. For example, I often heard people 
say things like “I would like to patent this logo” without being aware that what they 
are talking about actually falls into the category of trademark protection. 

This chapter has hopefully also helped explain what rights are available for the 
various intellectual creations, in order to allow an innovative and creative mind to 
take the right steps and point the finger in the right legal direction at the end of the 
creative process. Of course, this chapter can only provide a rough overview, and it 
needs to be kept in mind that intellectual property law systems are widely different 
throughout the world. For the purpose of obtaining reliable protection, and not mak-
ing crucial mistakes that can cost the validity of an intellectual property right, it is 
therefore highly advisable that legal advice is sought early in the process, for the pur-
pose of avoiding any unpleasant surprises. Thereby, the innovator can concentrate on 
his or her strengths, namely driving the creative process, without any fear of having 
the creation taken away by someone else. I duly hope that I was able to create the 
necessary degree of awareness in this respect. 
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Chapter 17

The Future of the Management  
of Innovation: Trends  

and Challenges
Achim Hecker and Franz Huber

17.1 Introduction

The contributions in this book illustrate that innovation management encompasses a 
variety of dimensions and fields of application. There is widespread agreement among 
policymakers, managers and academics that understanding and managing innovation 
is a key challenge for future success of businesses and economies. The increasing speed 
of economic and societal change, including transformative forces such as digitaliza-
tion, creates much demand for innovation and innovation management. Against this 
backdrop, it comes with no surprise that the academic field of innovation studies, as 
well as the discussions on innovation management among practitioners, is flourish-
ing. The focus of the present chapter is to comment on trends and future challenges 
of innovation management. It is worth mentioning that commenting on the future 
of managing innovation on a couple of pages involves limitations. First, the future is 
open and to some extent unpredictable. Second, as innovation includes many 
 fascinating dimensions, it is impossible to provide a comprehensive overview. We aim 
to address these issues (i) by focusing on trends which are already ongoing and can be 
projected with some degree of certainty, and (ii) by focusing on topics which are 
related to our own research. 

In the first part of the chapter, we discuss three fundamental dimensions for the 
future of innovation management: the importance of non-technological innovation 
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(Section 2), innovation dynamics (Section 3) and global systems of innovation 
(Section 4). The remaining sections stress substantive trends, which will shape 
 innovation management: managing innovation for environmental sustainability 
(Section 5) and digital innovation (Section 6), before we conclude in Section 7. 

17.2 Managing Non-technological Innovation

The study and management of innovation was, for a long time, confined to the tech-
nological development of new products and production processes. “Historically, 
research on innovation types has followed a technological imperative (...) focused on 
a narrow definition of product and process innovations associated with the R&D 
function in manufacturing organizations (...). Studies of organizational or administra-
tive innovations have been relatively scarce” (Damanpour, Walker, & Avellaneda, 
2009, p. 651). A recent survey of the past 27 years’ innovation literature finds that 
out of 524 articles published in leading management journals, no more than 3% deal 
with innovation in administrative processes, organizational structures and manage-
ment practices (Crossan & Apaydin, 2010). 

Recently, researchers and practitioners increasingly question such a narrow 
notion focusing exclusively on technological innovation. They point to the obvious 
fact that innovation is not only restricted to the development of new products and 
production processes but also finds fertile ground in services as well as a firm’s organi-
zational structures, administrative processes and managerial practices (Birkinshaw, 
Hamel, & Mol., 2008; Damanpour & Aravind, 2012; Hamel, 2007). Numerous 
examples — such as financial services, the divisional structure, the Tayloristic work-
place organization; cost accounting and capital budgeting, Total Quality Management 
or the Toyota Production System — illustrate the relevance of non-technological 
innovation for firm performance as well as economic growth. 

New studies are now beginning to make up for this bias towards product and 
process innovation by delving into the topics of antecedents, characteristics, and 
consequences of non-technological innovation. Quantitative studies employing sta-
tistical methods to determine general patterns of non-technological innovation 
behavior across a large number of diverse firms are hampered, however, by a lack of 
available data. In contrast to technological innovation, organizational and service 
innovations are usually not patentable, which obviates patent statistics as source of 
quantitative data for these innovation types. As these types do not rely on conven-
tional resources and processes of research and development, statistics on R&D inputs 
are likewise of little relevance. Furthermore, most surveys on firms’ innovation 
behavior follow the mainstream of innovation research by focusing exclusively on 
technological forms of innovation, notably on the development of new products and 
production processes. 
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This situation has somewhat improved with the integration of specific items 
relating to organizational and service innovation into the Community Innovation 
Survey as one of the largest innovation surveys worldwide. Recent studies have made 
use of this data to advance our understanding of determinants and effects of organi-
zational innovation (e.g., Battisti & Stoneman, 2010; Evangelista & Vezzani, 2010; 
Ganter & Hecker, 2013a, 2013b, 2014; Hecker & Ganter, 2013, 2014; Mol & 
Birkinshaw, 2009, 2012; Mothe & Nguyen-Thi, 2012). These studies sow the seeds 
of an emerging new field in innovation research which holds promise to significantly 
contribute to a more complete picture of innovation management that comprises 
technological as well as non-technological forms of innovation.

For the future of innovation management, we expect important insights on a num-
ber of key issues on the emerging agenda of research on organizational and service 
innovation, which include: (i) Investigating drivers and contingencies of non- 
technological innovation at the firm, industry and country levels as well as interdepend-
encies between factors from these levels. This also comprises detailed studies on the 
impact of national institutions (e.g., product-, labor-, and financial-market regulations, 
industrial and labor relations, educational system, legal regime, public (research) infra-
structure, as well as national culture) in addition to a firm’s industrial and organiza-
tional context on its non-technological innovation conduct and performance. 
(ii) Determining interdependencies between factors and processes leading to non-
technological and technological innovation and deriving insights about complementa-
rities between various innovation types. As interdependencies between innovation types 
usually unfold over time, research on this topic will also contribute to a better under-
standing of complex trajectories of innovation adoption and innovation dynamics more 
generally (see also the following section). (iii) Researching the impact of organizational 
innovation on firm performance. While the relevance of technological innovation for 
firm success is largely uncontested, performance implications of organizational and 
management innovations are still controversially disputed and lack robust evidence. 

These insights will lead practitioners of innovation management to a more com-
plete understanding of innovative activities within their organization. Whereas most 
organizations maintain resources dedicated to developing product innovation (e.g., 
research personnel, R&D labs) or process innovation (e.g., production engineers, 
quality circles) and at the same time sustain institutionalized processes for their devel-
opment (e.g., stage-gate innovation processes, continuous improvement processes), 
both are usually non-existent with respect to the development of non-technological 
forms of innovation. Rather, particularly organizational and management innovations 
are often the result of initiatives undertaken by entrepreneurially inclined employees 
who depart from customary ways of doing business, trying something new, usually 
without being asked or expected to do so and sometimes even without being given 
permission by higher management to do so (Hecker, 2015). They therefore fall into 
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the realm of internal venturing and intrapreneurship. Analyzing them through the 
theoretical lens of an augmented notion of innovation management comprising tech-
nological and non-technological advance promises to unleash the organization’s full 
innovation potential.

17.3 Managing Innovation Dynamics

Innovation is a dynamic phenomenon. Current innovation behavior of firms is influ-
enced by previous innovation decisions and determines future innovation capacity 
(e.g., Damanpour, Walker, & Avellaneda 2009; Flaig & Stadler, 1994). Com-
plementarities between different (types of ) innovations unfold over time and consti-
tute a path-dependent sequence of innovation activities and events (Ganter & 
Hecker, 2013; Hecker & Ganter, 2014). Innovation projects can, therefore, not be 
managed or analyzed in isolation, but must be understood from the whole context of 
concomitant activities and path-dependent innovation trajectories.

However, the study and management of innovation dynamics is still in its 
infancy. Most research on innovation still focuses on single innovation events and 
mainly relies on a cross-sectional set-up for empirical study. Innovation efforts in 
organizations are mainly managed as insulated projects without sufficient considera-
tion of interdependencies and intertemporal complementarities. One reason for this 
lacuna in current research and management practice may lie in the lack of available 
data covering a sufficient period of time to capture intertemporal patterns of innova-
tion activities. Another reason is the remarkable increase in complexity once inter-
temporal relations are taken into account. As the number of possible innovation 
paths increases exponentially in their considered path length, so does the number of 
factors influencing a single innovation decision when allowing for intertemporal 
complementarities.

Nonetheless, there have been attempts to advance our knowledge of innovation 
dynamics ranging from a microperspective (e.g., scrutinizing the genesis of a particu-
lar innovation within an exemplary firm) to mapping the temporal diffusion of inno-
vations across firms, industries, and countries. With respect to sequential and 
combinative patterns of innovation types, early studies focus on the dynamic 
 interrelation of product and process innovation and link this interrelationship to the 
life cycle of technologies and markets (Abernathy & Utterback, 1978; Ansoff & 
Stewart, 1967; Utterback & Abernathy, 1975). While product innovation refers to 
the market introduction of a product or service that is new or significantly improved, 
process innovation aims at increasing the efficiency of internal production and deliv-
ery processes. During the early development of technologies and markets, product 
innovations are key to reconcile technological options and user demands and shape 
core characteristics of valuable applications. Once a dominant product design has 
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emerged, the focus shifts from product definition and differentiation to production 
performance and costs. As a consequence, product innovation dominates early phases 
in the life cycle of a technology, whereas process innovation is particularly pertinent 
to later stages. As industries significantly vary in their technological trajectories and 
life cycles, these considerations imply that adoption patterns and sequences should 
significantly differ across industries. 

More recent studies on innovation dynamics have advanced these early attempts 
by additionally tracing the relationship between technological and non-technological 
innovation types in a dynamic setting (Damanpour, Walker, & Avellaneda, 2009; 
Ganter & Hecker, 2013b; Hecker & Ganter, 2014). They show optimal type com-
position and adoption sequence to be path dependent and determined by firm-level 
attributes including functional differentiation, specialization, firm size, and organi-
zational slack. In addition, Damanpour, Walker, and Avellaneda (2009) show less of 
an industry-specific innovation pattern that is beneficial to organizational perfor-
mance, but more an organization’s divergence from industry norms in adopting 
innovation types. These results suggest that there is considerable heterogeneity of 
innovation sequences not only across but also within industries (at least for some 
sectors). 

Another stream of literature has shed some light on innovation dynamics from a 
different angle by researching patterns of innovation persistence (e.g., Cefis, 2003; 
Cefis & Orsenigo, 2001; Ganter & Hecker, 2013b; Geroski, Van Reenen, & 
Walters, 1997; Hecker & Ganter, 2014; Malerba & Orsenigo, 1999; Mañez et al., 
2009; Peters, 2009; Raymond et al., 2010; Roper & Hewitt-Dundas, 2008). 
Innovation persistence describes a form of state-dependence in which previous inno-
vation activity fosters (or constrains) current innovation behavior and success, such 
that great (non-)innovators have a tendency to remain in their historic state. 
Innovation persistence has far-reaching ramifications for topics in innovation theory 
and practice, strategic management, and public policy. At the macroeconomic level, 
persistence of innovation substantiates endogenous growth models and recognizes 
incumbent firms and cumulative knowledge building as important source of innova-
tion and economic growth. At the same time, it dismisses new entrants and their 
“creative destruction” and therefore could represent an important argument in the 
long-standing debate between the Schumpeter Mark I and Mark II models 
(Malerba & Orsenigo, 1996). At the microeconomic level, a continuous loop of 
innovation represents an important instance of the “success breeds success” hypothesis 
(Flaig & Stadler, 1994), and provides a major building block of sustained competitive 
advantage and lasting interfirm performance differences. Finally, a public policy per-
spective of innovation persistence underscores important lessons for designing and 
targeting innovation support programs. Such persistence potentially implies inter-
temporal spillovers relevant for evaluating the impact of innovation programs. It also 
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casts doubt on the wisdom of subsidizing start-up firms and new market entrants 
when innovation promotion is the primary funding goal.

Over the recent years, a number of studies have investigated persistence in inno-
vative activities across different countries (e.g., Cefis & Orsenigo, 2001; Malerba & 
Orsenigo, 1999), for different industries (e.g., Cefis & Orsenigo, 2001; Raymond 
et al., 2010) including the service sector (e.g., Peters, 2009), for innovation inputs 
(e.g., Peters, 2009; Mañez et al., 2009) and outputs (e.g., Cefis, 2003; Geroski et al., 
1997; Malerba & Orsenigo, 1999; Raymond et al., 2010; Roper & Hewitt-Dundas, 
2008). Recent works by Hecker and Ganter have extended research on innovation 
persistence to non-technological forms of innovation and showed significant differ-
ences in persistence patterns and underlying innovation processes between product, 
process, and organizational innovation (Ganter & Hecker, 2013b; Hecker & 
Ganter, 2014). 

With the accumulation of time series data and further methodological advance-
ments in longitudinal analysis, we expect the future of innovation research to bring an 
increased understanding of dynamic phenomena of innovation such as intertemporal 
complementarities between various innovation types, spillover and diffusion effects or 
gestation lags of changes in innovation determinants. Such increased understanding 
enables innovation practitioners not only to manage singular innovation projects or 
events, but also to far-sightedly shape path-dependent trajectories of innovation 
activities. It also helps policymakers to design institutional environments and support 
programs with sustainable long-term impact on innovation performance.

17.4 Managing Global Systems of Innovation

Innovators are not atomistic actors, but the external environment matters, ranging 
from the immediate environment around the local office, the local and regional envi-
ronment (other firms, research institutions, policies, etc.), the national environment 
(institutions, labor market, policies), to the global environment. While regional and 
national innovation systems have received much attention, it has been increasingly 
acknowledged that global networks and global innovation systems have become vital. 
Previous research suggests that global networks are critical for innovation, too much 
emphasis on the local/regional level can be problematic (Fitjar & Huber, 2015; 
Huber, 2012a).

It will be a key challenge for innovation management to evaluate the strengths 
and weaknesses of the external environment at various spatial scales and to engage 
with the local, regional, national, and global environment in a targeted and effective 
manner. Importantly, the positioning in innovation systems at multiple spatial scales 
can contribute to a structured approach to open innovation. While the literature on 
open innovation and the innovation systems literature have largely been developing 
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separately, there is potential to combine both perspectives. Granted, understanding 
the nature and role of different kinds of innovation systems, from technological 
innovation systems, regional innovation systems, national innovation systems and 
global production networks and other transnational linkages is challenging (Bergek 
et al., 2015; Binz, Truffer, & Coenen, 2014). Evaluating these complexities for a 
specific innovation, as well as developing a strategy for positioning, in most cases will 
be too demanding for an individual and therefore also requires learning in broader 
networks.

Our empirical research suggests that the local/regional environment tends to be 
most important for sourcing business related knowledge for innovation, while the 
global networks tend to be critical for acquiring cutting-edge technological knowl-
edge (Huber, 2012a, 2013). A key question is how to establish and maintain global 
networks. Our research suggests that alternative types of proximity such as social 
proximity, organizational proximity or institutional proximity can substitute for a 
lack of geographical proximity (Fitjar, Huber, & Rodriguez-Pose, 2015; Huber, 
2012b). For individual firms as well as for innovation policy, facilitating the establish-
ment and maintenance of targeted international networks will be a critical factor for 
successful innovation. For instance, booking flights to establish temporary proximity 
(Bathelt & Schuldt, 2008) may be more fruitful than spending too much precious 
time with unstructured regional networking. Furthermore, in particular for techno-
logical dimensions in several sectors, participation in global networks can also be in 
virtual forms such as online discussion forums or social media, where innovators can 
benefit from targeted knowledge sourcing as well as from unstructured “virtual buzz” 
(Bathelt & Turi, 2013). Importantly, a promising perspective for entrepreneurial 
teams and firms is to develop a consistent strategy of division of labor considering the 
variety of knowledge sourcing and collaboration opportunities for different functions, 
notably for exploration vs. exploitation.

17.5 Managing Innovation for Environmental Sustainability

Environmental challenges such as climate change, environmental pollution or water 
shortage ironically involve an attractive side effect for business: they will generate 
considerable demand for new products, services and other kinds of innovation which 
helps in addressing these issues. In addition to intelligent public policies and an entre-
preneurial state (Mazzucato, 2013), there is an important role for the private sector 
to develop innovative solutions which help in addressing the environmental prob-
lems. Environmental dimensions will increasingly become important for firm com-
petitiveness because of (i) environmental challenges and related tightening of 
environmental regulations, (ii) many scarce natural resources getting more expensive, 
and (iii) the increasing transparency of environmental activities where there is 
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nowhere to hide and news travels fast in an open digital world (Winston, 2014). 
Future innovators will need to understand the range of strategic options of the eco-
advantage playbook (Esty & Winston, 2009). The review of Adams et al. (2015) 
provides a useful overview of these sustainability1 oriented options for innovation (see 
Table 17.1).

The first approach is about improving eco-efficiency through operational optimi-
zation. This involves incremental innovation to reduce environmental harm per unit 
of production with a view of either pro-actively reducing economic costs or reactively 
complying with new environmentally driven regulatory environments. The business 
model remains unchanged but firm competitiveness can be gradually improved. 
Internal mechanisms for operational optimization have already been adopted by 
many firms, but there is considerable scope to fully embrace the environmental 
dimension, for instance by improving awareness and involvement of employees, for 
creative solutions in the future. 

The second approach is more demanding and involves a fundamental organiza-
tional transformation to pursue new market opportunities. Here, the focus is on 
developing products, services or business models which improve environmental 
performance and serve customer needs. Ideally, if one can help customers to address 
a need, want or desire while helping the environment, there is considerable scope for 
financially successful business models (Esty & Winston, 2009). This usually 
requires considerable engagement with external stakeholders and a strong support 

1 While the term sustainability involves multiple dimensions and is often used as a fuzzy term, for the pur-
poses of this paper, we will focus on the environmental aspect of sustainability. We understand green innova-
tions as those that either reduce environmental pollution or enable the use of renewable sources of energy.

Table 17.1:  Model of sustainability oriented innovation (Adams et al., 2015).

Approach

Operational 
Optimization 

“Eco-Efficiency”

Organizational 
Transformation “New 

Market Opportunities”
Systems Building 
“Societal Change”

Innovation 
Objective

Compliance,  
efficiency 
“Doing the same 
things better”

Novel products, services 
or business models 
“Doing good by 
doing new things”

Novel products, services or busi-
ness models that are impossible 
to achieve alone “Doing good by 
doing new things with others”

Innovation 
Outcome

Reduces harm Creates shared value Creates net positive impact

Innovation’s 
Relationship 
to the Firm

Incremental 
improvements 
to business as 
usual

Fundamental shift in 
firm purpose

Extends beyond the firm to drive 
institutional change
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from senior management across departments (Adams et al., 2015). Considering 
environmental sustainability in business strategy has become mainstream (Kiron 
et al., 2012), most large companies integrate it into their innovation activities. Yet, 
the scope of environmental innovation varies and future innovators will need to 
convince increasingly critical or indifferent consumers and the public that their 
activities go beyond “greenwashing” (Delmas & Burbano, 2011).

The third approach is the most demanding because it shifts the focus to a more 
systemic level, where environmental innovation cannot be done by one organization 
alone but has to be developed in cooperation with a range of actors. As the literature 
on the various levels of sustainability transitions has illustrated (Geels, 2004; Smith, 
Voss, & Grin, 2011), the greening of sociotechnical regimes requires institutional 
change by a range of related actors (engineers, business people, end users,  policy makers, 
etc.). Sociotechnical regimes stabilize existing trajectories in terms of “cognitive rou-
tines”, “regulations and standards”, “adaptation of lifestyles to technical  systems” and 
“sunk investments in machines, infrastructures, and competencies” (Geels & Schot, 
2007). As a consequence, the successful change or replacement of dominant regimes 
requires a change on several fronts. This also implies that a focus on technological 
innovation as such is never sufficient but technology has to be understood within 
broader social contexts. This type of systemic ecoinnovation requires interorganiza-
tional collaboration and active engagement with stakeholders.

One of the challenges is how to monitor and consider changing environmental 
legislation and policies and proactively shape them. While Fagerberg, Laestadius, and 
Martin (2015) rightly argue that new environmental policies which stimulate eco-
innovation will be vital for the future of Europe and the world, there is considerable 
uncertainty as to how this will pan out in time and space. Future innovation for sus-
tainability needs to be sensitive towards regulatory changes in different cities, regions 
and countries. Proactive engagement with policymakers in the forms of lobbying or 
participation with political pilot schemes can be decisive activities for the growth stage.

Furthermore, establishing mechanisms to inform and convince consumers to use 
green alternatives is a critical hurdle. Proponents of sustainability transitions often 
argue that the consumers need to accept constraints and restrictions, and simply 
“(c) atering to people’s desire for comfort, convenience and low cost may not lead 
sustainability transitions. In our view, sustainability transitions require that people 
accept constraints and are willing to live and behave differently” (Kemp & Van Lente, 
2011, p. 124). However, within a pleasure-seeking consumer-centered society, pro-
hibiting “lavish” lifestyles which the consumers enjoy is often difficult or even unre-
alistic. Against this backdrop, it will be a key challenge to develop value propositions 
which are compatible with the consumers’ needs, wants and desires. For this purpose, 
collaboration with organizations which control complementary assets for convincing 
consumers to use the green alternatives may often be vital.
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Creative linkages with entertainment industries may offer one avenue. In our 
ongoing research, we have investigated the potential contribution of motorsport for 
the emergence and diffusion of clean technologies. Motorsport’s focus on maximizing 
speed and efficiency could potentially be directed towards green innovation outside 
of motorsport. Green innovation in motorsport can act as an important vehicle to 
increase the attractiveness of green cars. Yet our research shows that bridging motor-
sport and non-motorsport requires the right institutional settings: First, motorsport 
regulation needs to provide explicit incentives for developing solutions that reduce 
the use of natural resources or enable the use of renewable energy sources. Second, 
public funding arrangements are needed to provide further incentives for motorsport 
and clean technology to come together and collaborate. This confirms the argument 
by Mazzucato (2013) that (i) networks matter for innovation and government has 
responsibility for facilitating networks, and that (ii) government funding plays an 
important role for enabling risk-taking and growth fostering innovation.

Granted, the debate on corporate sustainability often tends to overemphasize 
win–win situations without carefully considering potential trade-offs (Hahn et al., 
2010). Corporate success, environmental sustainability and social responsibility do 
not always go hand in hand and the future innovation management should show 
sensitivity towards this while pursuing realistic approaches. It should be mentioned 
that it is a contested question to what extent ecoinnovation can lead to true  ecological 
sustainability within the context of a capitalist, growth-based economy (Bowen & 
Hepburn, 2014; Jackson, 2009; Jordan, 2008). As nearly all forms of consumption 
currently contribute to greenhouse gas production or environmental pollution, this 
question will depend on the challenge of producing energy and electricity out of 
renewable sources.

17.6 Managing Digital Innovation

An additional trend, which will inevitably shape the future of innovation manage-
ment, is the digitalization of the economy. In line with many commentators, we 
believe that this will transform nearly all existing industries and it will shape the 
opportunity space for new start-ups. Therefore, competence in integrating the digital 
dimension into innovation management will be vital. On the basis of their research 
Westerman, Bonnet, and McAfee (2014) show that even non-technology-driven 
industries (for instance, finance, manufacturing or pharmaceuticals) require digital 
mastery to develop more profitable businesses. Digital mastery includes the dimen-
sions of building digital capabilities and building leadership capabilities. Building 
digital capabilities has to focus on integrating digital technologies into (i) creating a 
compelling customer experience, (ii) developing core operations and (iii) reinventing 
business models. Successful digital transformation also requires developing 
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appropriate leadership and organizational capabilities for crafting a digital vision, 
engaging the whole organization, governing the transformation and building technol-
ogy leadership capabilities (Westerman, Bonnet, & McAfee, 2014).

The issue of developing economically viable business models is also a key chal-
lenge for new start-ups who are centered on a purely digital product or service 
(Sawy & Pereira, 2013; Weill & Woerner, 2013). It has become difficult to build a 
business model merely on intellectual property, and alternative sources for revenue 
generation will become critical. In an online world, much is expected to be free, and 
this obviously is a key hurdle for successful innovators. For instance, making money 
out of publicly available open data epitomizes this challenge. Here, creative open 
innovation strategies can be the basis for viable business models. For example, issuing 
open data can create awareness and “traffic”, which can be utilized for selling alterna-
tive products/services, for advertising revenues or for access to complementary data. 
Creating value out of “big data” can provide further opportunities for business models 
(Davenport, 2014; Walker, 2015). Here, the technical capability of warehousing data, 
linking data and applying smart mathematical methods of data analytics for analysis, 
prediction and prescription has to be translated into viable value propositions and 
robust monetization.

Furthermore, the digital space also enables new forms of coordination between 
supply and demand as the emerging sharing economy illustrates (Belk, 2014; 
Botsman & Rogers, 2010; Grinevich et al., 2015). This facilitates economic transac-
tions between strangers and has the potential to transform a range of industries. As 
Frenken et al. (2015) have clarified, the sharing economy in a narrow sense is about 
“consumers granting each other temporary access to underutilized physical assets 
(“idle capacity”), possibly for money”. This is in competition with other types of 
“sharing” in the form of the second-hand economy, the on-demand economy and the 
product–service economy. Importantly, for the future of innovation management, it 
is important to disentangle, and to understand the different types and functioning of 
sharing mechanisms. In this space, future innovation has to develop more sophisti-
cated mechanisms of establishing trust among strangers via more elaborate online 
rating mechanisms and safety procedures. 

Overall, the capability to evaluate and engage with emerging political regulations, 
develop and communicate attractive value propositions and establish effective open 
innovation strategies will be essential for successful innovation management in the 
digital future. Importantly, digital innovation will not only concern purely digital 
products but will also infiltrate all industries. With new technological trends such as 
the Internet of Things (IoT), Industry 4.0, etc. we will see an integration of digital  
and physical objects in production, distribution and consumption processes, which 
are transforming competition (Porter & Heppelman, 2014). While many small-  
and medium-sized companies in traditional industries, including the German and 
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Austrian “Mittelstand”, have become curious observers of these ongoing trends, they 
will need to proactively embrace them in order to remain competitive in the future. 

17.7 Conclusion

This chapter has sought to reflect on selected key topics and challenges for innova-
tion management in the foreseeable future on the basis of our own research fields. 
We highlighted that research and practice still requires more engagement with 
 non-technological forms of innovation as well as the dynamic context of innovation. 
Also, we argued that navigating through global systems of innovation will be a criti-
cal challenge. Furthermore, we elaborated on two trends that will generate consider-
able demands for innovation in the future: ecologically sustainable solutions and 
digital innovation. Each of these trends requires specific knowledge about the strate-
gic landscape as well as specific operational knowledge and competencies. Due to the 
scope of the chapter, we could only touch upon selected issues. Again without any 
claim to completeness, other important topics for the future of innovation manage-
ment also deserve more attention, including organizational forms of cocreation 
between large companies and start-ups (Docherty, 2015), constraints driving innova-
tion such as frugal innovation (Rao, 2013), reverse innovation as innovation from a 
developing country later introduced in an advanced country (Zedtwitz et al., 2015) 
or inclusive innovation which benefits the disenfranchised (George, McGahan & 
Prabhu, 2012). 

The future of innovation management will face considerable challenges because 
of the high pace and often high complexities of technological, social and economic 
change. The first consequence of this is that hardly any individual organization will 
have all the knowledge and capabilities for developing successful innovations. In the 
vast majority of cases, future innovation will depend on effective interactions between 
different organizations and bringing together of complementary knowledge and capa-
bilities. In such innovation systems, it is not only private companies with their talent, 
creative culture and organizational competencies that will be driving innovation, but 
public institutions and the state will also proactively shape the innovation trajectories 
(Bowen & Hepburn, 2014; Mazzucato, 2013). Higher education establishments can 
add systematic research insights and develop new qualifications for innovation but 
will also depend on collaboration with the private sector to keep up with the fast 
changing developments. 

The second consequence of the high pace and complexities of change is that we 
have to embrace failure as a “natural” and necessary part of our innovation system as 
only selected entrepreneurial and innovative attempts will turn out to be economi-
cally successful. Our social, economic and political institutions need to learn to 
accept, deal with and benefit from failure. Yet, this does not give innovation managers 
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and researchers a carte blanche to pursue random activities, but academic research and 
the practice of innovation management can develop clear strategic navigation tools 
and practical guidelines for dealing with an uncertain and dynamic world.
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Chapter 18

Essentials of the Management  
of Creativity and Innovation  

in Education, Business,  
and Engineering

Christian H. Werner and Min Tang

18.1 Introduction 

Though in recent years the importance of creativity and innovation has caught more 
and more attention in different fields and countries, very seldom are these two 
closely related phenomena discussed within the scope of one book. Zhou and Shalley 
(2008) noticed the separation of the creativity and innovation studies, and urged 
that it is time to seriously consider how these two largely separate research streams 
can inform each other and benefit from each other. They proposed, “In order to do 
that, we need to do a better job of talking to each other across disciplines” (p. 360). 
The current book is an attempt to answer this call. We present our approach to 
unveil the seemingly simple actually complex relationship between creativity and 
innovation and showcase some concrete managerial examples from different disci-
plines and cultures. The purpose of this volume is to bridge the gap between the 
creativity and innovation studies across disciplines and cultures. To be more exact, 
we discuss creativity and innovation in the framework of management. With a col-
lection of theories and cases studies of the management of creativity and innovation, 
we showcase how creativity and innovation are perceived, studied, and managed in 
different fields and cultures. We hope that this book inspires more research and 
training collaborations across disciplines, cultures at different levels, thus helping to 
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obtain broader and more in-depth understanding of the management of creativity 
and innovation. 

In this chapter, we conclude the whole book by summarizing the main topics and 
themes discussed in this volume with an attempt to identify the essentials of the 
management of creativity in the different fields that the current book deals with, 
namely the fields of education, business, and engineering. 

18.2  Conceptual Understanding of Creativity, Innovation,  
and Management 

In line with the opinions of creativity scholars, particularly those from the field of 
organizational creativity, Tang (Chapter 1, this volume) posits that creativity and 
innovation are closely related but not identical concepts and, therefore, need to be 
distinguished for research and management purposes. Synthesizing the existing litera-
ture about the defining features of creativity and innovation, the author proposes that 
the balance between novelty (originality, newness) and practicality (appropriateness, 
effectiveness) at four perspectives can be used to discern these two concepts: the indi-
vidual perspective (more weight on idea generation or idea application/implementa-
tion), the social perspective (more weight on benefits or not), the motivational 
perspective (more weight on intrinsic or extrinsic motivation), and the essential bal-
ance of the two defining criteria (absolute novelty vs. relative novelty, originality vs. 
effectiveness). Sternberg and Kaufman (2010) call the balance between novelty and 
quality (appropriateness, effectiveness) the “definitional constraint” of creativity and 
warn that “creativity is not and cannot be simply about sitting around, brainstorming, 
and coming up with wildly imaginative ideas. There are always constraints on creativ-
ity…What has changed the world is not merely the potential for creativity, but crea-
tivity as manifested in functional products” (pp. 468–469). What they mean by 
“creativity as manifested in functional products” here is literally what the organiza-
tional psychologists call “innovation”. The warning here implies that though the link 
between creativity and innovation seems obvious and logical, creativity cannot always 
be transformed into innovation due to the existence of various constraints. The man-
agement of creativity and innovation under constraints will be a separate topic of this 
chapter. 

Responding to the fact that creativity and innovation are quite often used in 
 parallel to a number of similar concepts, Tang (Chapter 1, this volume) further distin-
guishes creativity and innovation from discovery, design, invention, and entrepreneur-
ship. She summarizes that discovery is frequently used in science and geography, and 
emphasizes the finding of something unexpected. Frequently used in arts, engineering 
and technology, design stresses the planning of making some concrete artifacts. Closely 
related to technology and engineering, invention is a complex innovative process 
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around design and problem solving. Almost exclusively used in business, entrepreneur-
ship is used to describe insightful individuals capable of using information and 
resources to implement innovations and create values.  

To achieve scientific understanding of creativity and innovation, it is inevitable 
to touch the old yet crucial controversy of the nature and nurture of creativity. 
Gruszka and Dobroczynski (Chapter 2) approach this topic by reviewing the studies 
about the genetics, neuroanatomical, and social foundations of creativity. Genetic 
studies of creativity show that many genetic factors influence creativity, but the quan-
tity and character of genes behind the differences in creativity is not yet clear. They 
argue that the missing heritability of creativity is accounted by the fact that creativity 
is an emergenic trait (Lykken, 1982), which is not determined by the mere sum of 
genetic factors, but by the interaction of the factors. Their review of brain studies 
refutes the commonly accepted association between left brain and creativity (also see 
Kaufman et al., 2010). They argue that there is no single locus for creativity in the 
human brain — neither left nor right nor any other brain region alone represents 
creativity. Rather, creative thinking entails many different cognitive and conative 
mechanisms, which engage many brain areas. From the social perspective, they draw 
on studies on creative thinking training/techniques and studies of expert perfor-
mance and find ample evidence on the role of extreme environmental adaptation and 
learning in creativity. Thus, they conclude that biological processes influence primar-
ily the development of creative potential, whereas environmental factors (particularly 
learning) affect the long-range processes of creative achievement. 

In addition to the discussion about the definition of creativity and innovation 
and the origin of creativity, this volume also summarizes the creativity and innovation 
studies (Tang, Chapter 1). Following the three major waves of creativity studies of 
Sawyer (2012) (i.e., the personality, cognitive and sociocultural approaches) and the 
innovation studies using the four-level analysis proposed by Anderson, Potočnik, and 
Zhou (2014) (i.e., individual, team, organizational, and multiple levels), Tang under-
scores the necessity of adopting a systems approach for both creativity and innovation 
studies. This call was explicitly echoed by Gruszka and Tang (Chapter 3) in their 
introduction of the theory and application of the 4P’s Creativity Model (Rhodes, 
1961), Reichert (Chapter 8) in his argumentation about the manageability of creativ-
ity and innovation, and Schmidt (Chapter 6) in his discussion about the management 
of creativity and innovation in education. 

Another focus of the book is management. Conceptualizing management as the 
efficient use of available resources with the aim to achieve designated goals, Reichert 
(Chapter 8) attaches importance to the differentiation of different types of innovation. 
Possible additions to his list can be the exploitative vs. exploratory innovation 
(Levinthal & March, 1993; March, 1991), which is similar to the distinction of incre-
mental vs. radical innovation (Tushman & Romanelli, 1985). A recent meta-analysis 
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involving 88 studies and over 20,000 participants shows that exploratory and exploit-
ative innovation can be pursued simultaneously at the organizational level and sug-
gests under which institutional conditions firms benefit most from which form of the 
innovation (Mueller, Rosenbusch, & Bausch, 2013). Also the manageability of crea-
tivity and innovation has been empirically proven. With a large-scale study involving 
over 1,300 managers from 19 countries, Epstein et al. (2013, p. 370) discovered that 
the creativity managerial competencies were significantly higher for the managers who 
received creativity management training and the level of the competencies was posi-
tively related with the number of hours of training the managers got. However, their 
study also shows that most managers investigated lack the skills that are essential for 
encouraging workplace creativity. They urged that “the management of creativity 
should not be left to chance” and managers should get training about the management 
of creativity and innovation. 

In the following part, theories and experiences about the management of crea-
tivity in three applied settings, namely education, business, and engineering will be 
summarized. 

18.3  The Management of Creativity and Innovation  
in Education 

Echoing the general understanding of good management as “doing things right” and 
“doing the right things” (Bennis & Nanus, 1985; Drucker, 2009), authors of the 
 section on the management of creativity and innovation in education focus their 
discussion on the factors that educators and managers should take into consideration 
for achieving creativity and innovation in education. Pavón and Pavón (Chapter 5) 
conceptualize creative educational management as the implementation of innovative 
ways and flexible strategies in the design and evaluation of courses and student per-
formances. They highlight the requirements of the digital era and emphasize that 
educational institutions should help students obtain the e-competence and digital 
literacy to adapt to the digital era. To achieve this goal, it is imperative that teachers 
should get trained to use new technologies and should follow a life-long learning path 
to update their knowledge and acquire the necessary skills. 

Taking a holistic view, Schmidt (Chapter 6) proposes a systems approach to the 
management of creativity and innovation in education, which integrates attributes at 
the macro, meso and micro levels. At the macrolevel, national and international poli-
cies should be made to acknowledge creativity and innovation as one goal of educa-
tion. These two elements should also be embedded into the educational system as a 
means to achieve innovative educational goals. This proposition is in line with the 
sociocultural approach to creativity discussed in Chapter 1 (Tang). At the mesolevel, 
infrastructures, curriculums, programs and personnel should be in place for the 
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implementation of creative educational or training programs. As discussed in 
Chapter 2 (Gruszka & Dobroczynski), there is evidence that creativity — particularly 
creativity in terms of original thinking and problem solving — can be developed 
through well-designed creativity training programs (for a review, see., Scott, Leritz, & 
Mumford, 2004a, 2004b; Puccio et al., 2006). So the investment in infrastructure 
and curriculum development and personnel preparation is necessary and beneficial. 
At the microlevel, the importance of a creativity-conducive learning environment and 
appropriate assessment methods cannot be overemphasized. Schmidt stresses that 
“Creativity and innovation managers in education face challenges that are multi, inter 
and intra-related. Success often results from sensitivity, awareness and understanding 
at all levels”. 

On the basis of the summary and reflection on the theories of creativity and 
innovation in education, Schmidt and Pavón (Chapter 7) examine special features of 
creativity and innovation within unique cultural contexts of Germany and Spain 
within the larger framework of citizenship education. They point out that in both 
countries experiential learning, which focuses on knowledge transfer, is an important 
feature of education. In Germany, experiential learning is carried out by taking meas-
ures to bridge the gap between the school-based and work-based learning. Two suc-
cessful experiential learning examples from Germany are the berufsbegleitende 
Studiengänge (cooperative education programs), which is codeveloped by universi-
ties and industry partners and the Erlebnispädagogik (experiential pedagogy), 
which integrates more and more hands-on activities in learning. In Spain, experiential 
learning has been brought to the ICT learning environments. As an example, the 
“School 2.0 Program” was introduced. Recently results of the evaluation of the pro-
gram began to appear. In one study, the math scores of the pupils who participated in 
the “School 2.0 Program” were compared with those who did not participate or only 
partially participated in the program (Vilaplana-Prieto, 2014). Unexpected, it was 
found that the pupils who participated in the program scored lower in math in com-
parison to those who did not participate. Of course, it is worth noting that evaluation 
studies using only one measure (e.g., math score) like the above-mentioned study 
pose a risk of oversimplification. It is premature to draw any conclusion about the 
effect of such a complex program before more well-designed and controlled evalua-
tion studies have been carried out. From the managerial perspective, the unexpected 
results of theoretically promising educational programs call for efforts of bridging the 
gaps between theories and practice. Reflecting on what has been written about crea-
tivity in education and what is actually happening in the classroom, Sternberg (2015) 
warned of a gap between theory and practice. He identified three obstacles to apply-
ing creativity in teaching: (1) standardized testing which measures creativity little or 
not at all; (2) teacher training which is still more traditional than creativity driven;  
(3) entrenchment, the inertia of people’s sticking to doing things in a certain way 

b2590_Ch-18.indd   351 3/1/2017   1:17:53 PM



352 Handbook of the Management of Creativity and Innovation

b2590 Handbook of the Management of Creativity and Innovation: Theory and Practice

without being willing to change unless they have to. Therefore, educational policy-
makers, school leaders and teachers should work together to overcome these barriers 
by bringing changes to the academic assessment, teacher training and educational 
appraisal. 

18.4  The Management of Creativity and Innovation  
in Business 

Cooper (2001) asserts that 59% of top performing businesses have new product 
launch as one of the priorities in their corporate plans, whereas only 3% of the low-
est performing ones do so. Acknowledging the vital importance of new product 
development (NPD) for the success of companies, Shiu (Chapter 9) discusses good 
practice of creativity and innovation management in business by using a case study 
approach. He reviews leading studies about the NPD and summarizes key success 
factors of creativity and innovation management for NPD, which include policy 
factors, product features and NPD strategies, support, customer readiness and 
acceptance, marketing strategy, etc. He highlights the cross-functional collabora-
tion and market orientation as imperative elements for new product success. 
Applying the classic five-phase model of Crawford and di Benedetto (2011), he 
illustrates how this model can be applied to the management of the innovative 
process by using a concrete case of the design and promotion of a type of multifunc-
tion folding sofa bed.

Also taking a case study approach, Shiu, Bonacina, and Binninger (Chapter 10) 
analyze the special product and process management experiences in the automobile 
industry by using the examples of the production and marketing of the MINI Cooper 
and complexity reduction strategies of the BMW Group. The case of the MINI 
Cooper Countryman shows the effect of continuous optimization of established prod-
uct with a clear product concept, the integration of key innovative aspects to embody 
the unique character of the product, and a clear orientation of environmental sustain-
ability. Managing innovation for environmental sustainability has been recognized by 
Hecker and Huber (Chapter 17) as an inevitable trend of future innovation manage-
ment. Particularly in the current automobile market, environmental issues have more 
and more influence on customer purchase decisions. The diverse and changing needs 
of customers add more complexity to the management of innovation in the automo-
bile industry. Through further examination of the product and process management 
at BMW, the authors provide valuable insight into achieving innovation by effectively 
reducing complexity through standardization, modularization and the construction of 
basic product architectures (platforms). These complexity reduction strategies are set 
up by the sense of managing all used resources in preferably simple structures in an 
optimized way. The fact that overly complex systems cannot survive in the market in 
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the long run (Schmieder & Thomas, 2005) implies that complexity reduction opens 
up the opportunity to obtain a competitive edge for the industry. Yet they stress that 
the daily operation systems should be reviewed and adapted regularly, as the complex 
situations keep changing. 

Hecker and Huber (Chapter 17) reflect on selected main topics and challenges 
for innovation management in the foreseeable future and identify three fundamental 
challenges and two trends for the future of innovation management. The three chal-
lenges are: the management of non-technological innovation, the management of 
innovation dynamics and the management of the global systems of innovation. The 
two trends are managing innovation for environmental sustainability and managing 
digital innovation. They point out that the study and management of innovation was 
traditionally confined to the technological development of new products and produc-
tion processes (for a review, see Crossan & Apaydin, 2010) and this bias restricts our 
ability to respond to the demands of innovation in different perspectives that the fast 
growing society has brought about. They propose three directions for the future 
research on non-technological innovation. To add to their list, we would also draw 
attention to the business model innovations. In comparison to innovations in prod-
ucts and services, business model innovations are not easily copied. Therefore, they 
form the core competitiveness of a company and are decisive for a company’s long-
term success (Bucherer, Eisert, & Gassmann, 2012).

 In terms of the management of innovation dynamics, Hecker and Huber 
(Chapter 17) acknowledge the value of the tradition of examining the interrelation  
of product and process innovation, link this interrelationship to the life cycle of  
technologies and markets, and note that the implantation patterns and sequences of 
the process and product management should be contextualized for different indus-
tries. Acknowledging the fact of the increasingly connected world, they emphasize the 
importance of investigating and managing innovation as a global system. With regard 
to the management of innovation for environmental sustainability, they call special 
attention to three issues: Firstly, the scope of environmental innovation varies and 
future innovators will need to adapt and go beyond “greenwashing” (Delmas & 
Burbano, 2011). Secondly, to achieve sustainability, mere focus on technology is not 
enough. Rather, technology has to be understood within broader social contexts and 
an innovation ecosystem should be set up at the organizational level. Furthermore, 
corporate success, environmental sustainability and social responsibility do not always 
go hand in hand and the future innovation management should consider potential 
trade-offs while pursuing realistic approaches. They predict that the digitalization of 
the economy will transform nearly all existing industries; therefore, competence in 
integrating the digital dimension into innovation management will be essential. 
Future managers should take the responsibility for building both digital and leadership 
capabilities to reach the digital mastery. Looking into the future, they also refer to the 
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rapidly developing “sharing economy” and attach importance to building up trust 
among users through elaborate evaluation mechanisms and safety procedures. 

18.5  The Management of Creativity and Innovation  
in Engineering 

Engineers are the persons who use structures, machines, devices, systems, materials, 
processes, apparatus, vehicles, roads, or engines to invent, design, build, maintain, 
research, improve, develop, operate (Huettl & Rathmayer, Chapter 11). To put it in 
another way, engineering is a field that is closely related to the application of tools and 
technologies to solve problems. The problem-solving nature of engineering resembles 
the defining feature of creativity so much that Cropley (2015, p. 161) asserted that 
“creativity and engineering are, in essence, two sides of the same coin”. Indeed, engi-
neers demonstrate higher intrinsic motivation and tough-mindedness than non-
engineers (Williamson, Lounsbury, & Han, 2013) and excellent professional 
engineers are not only technically or conventionally better, but they also show more 
characteristics typical of creative people such as resourcefulness and readiness to take 
risks (Facaoaru, 1985). The higher intrinsic motivation of professional engineers such 
as inventors is particularly pronounced (see Colangelo et al., 1993; Henderson, 2004; 
Rossman, 1964; Tang, 2010). Hence, the first implication for the management of 
creativity and innovation in engineering is that the love of and the interest in engi-
neering should be fostered and maintained at schools and universities. Unfortunately, 
in spite of the inherent link of creativity, innovation and engineering discussed above, 
creativity and innovation are not promoted adequately in engineering education 
(Cropley, 2015). Hence, actions should be taken to foster the understanding and 
application of creativity in engineering education. Cropley’s recommendation of 
developing an introductory course in engineering creativity covering declarative, pro-
cedural, conditional, and functioning knowledge (Biggs, 1999) of the topic is worth 
implementing in engineering education. 

At the process level, Huettl and Rathmayer (Chapter 11) emphasize the combina-
tion of convergent and divergent methods. They maintain that the creative process in 
engineering, particularly the design process, involves the exploration of many alterna-
tives. They caution that in the phase of generating ideas, the ideas should not be 
evaluated. Concrete examples of typical methods and tools of the creative process in 
engineering were introduced by Moreno (Chapter 12). He highlights design in the 
creative process in engineering and proposes his own model of a Design Process in 
Engineering, which is composed of five intertwining steps: defining the problem, 
gathering information, generating multiple solutions, analyzing and selecting a solu-
tion, and testing and implementing. A selected number of methods and tools is pre-
sented and discussed for each step such as mind mapping, FMEA, TRIZ, and QFD. 
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It is cautioned that the overall design process is iterative, nonlinear and non- 
sequential, partly because the process is constraint ridden. In his words, “Contrary 
to artistic activities, innovation in engineering is also a creative action, but with 
constraints. Therefore the boundaries of the problem must be well established. 
These constraints will be very useful as criteria for idea evaluation”. The constraints 
that Moreno talks about can be summarized into three types: the constraints of the  
science or technology itself, the constraints of the needs of the end users, and the 
time constraints. The constraint is a complex construct and seems to have a pretty 
paradoxical relationship to creativity and innovation. On one hand, constraints 
such as lack of freedom, autonomy, rigid rules and too many boundaries can 
impede creativity (Amabile, 1988; Shalley, Zhou, & Oldham, 2004; Zhou & 
Shalley, 2008). On the other hand, there is evidence that particularly design con-
straints can often stimulate creativity rather than suppress it (Costello & Keane, 
2000; Stokes, 2001; Rietzschel, Nijstad, & Stroebe, 2014). The management of 
creativity and innovation under constraints will be discussed in detail in a separate 
part of the chapter.

18.6  The Management of Creativity and Innovation  
in Interdisciplinary and Intercultural Settings

With the influence of globalization, schools and work organizations continue to 
become interconnected globally. It is, therefore, necessary to put the study of the 
management of creativity and innovation on the international arena. As shown 
before, extending creativity research to the international context is regarded as an 
important direction for future research (Zhou & Shalley, 2008).

Grounded on the conceptual understanding of creativity and innovation of 
Chapter 1, Chapter 4 (Tang & Werner) extends the discussion of creativity and 
innovation to their relationship to diversity. They point out that creativity appears 
in numerous forms across different disciplines. Therefore, it is necessary to differen-
tiate and measure creativity in different domains (also see Kaufman & Baer, 2005, 
2006; Werner et al., 2014). Acknowledging the intertwining nature of creativity and 
innovation in the innovation process, Tang and Werner support the integrative defi-
nition of creativity and innovation proposed by Anderson and colleagues (2014). 
They caution the double-edge effect of diversity on creativity and call for more 
research on the relationship between diversity, creativity, and innovation. Their 
description of the design and delivery of the Erasmus EMCI Intensive Program 
illustrates how the interdisciplinary and intercultural approach can be used to bring 
diversity to educational programs and how diversity can be effectively managed to 
achieve innovative goals. The experiences they have drawn from their practice include 
setting clear goals and effectively managing the goals, using communication as a tool 
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for the implementation of the program, involving the participants in the management 
of the program, and encouraging and enabling bottom-up creativity from the partici-
pants and the management team.

As an extension of Chapter 4, Chapter 14 (Tang & Joos) reports part of the 
results of their evaluation study of the EMCI Intensive Program. The merits of the 
interdisciplinary and intercultural approach that the program adopted were acknowl-
edged by both the students and the instructors. They were extremely satisfied with 
the extensive exchange of knowledge and experiences about the topic from different 
cultures and disciplines. They commented such experience as having extended their 
perspectives and improved their flexibility in thinking, thus helping them improve 
their scientific understanding of creativity on one hand, and foster their creativity  
on the other. In spite of this, the fact that the busy schedule and heavy workload 
became the target of critique for both years’ summer schools is worth more investiga-
tion. Tang and Joos attribute this dissatisfaction to the mismatch of the expectations 
of the students about summer schools and the intensive character of the programs set 
by the EU (6–8 learning hours a day). To solve this tension, sponsors of creativity and 
innovation training programs should have a flexible instead of rigid understanding of 
learning. Learning does not only happen in the traditional face-to-face classroom set-
tings. Rather, individual reflections, group discussions, hands-on explorative activi-
ties, outdoor activities with clear learning objectives, etc., should also be counted as 
learning. On the other hand, students should get more input about the “tough” side 
of the creative process, which is not always associated with fun and relaxation as they 
expect. Rather, the creative process also has its chaotic, unpredictable, and uncertain 
phase (Kim & Wilemon, 2002; Reinersten, 1999) and the road to achieve creativity 
and innovation usually needs hard “deliberate practice” (Ericsson, Krampe, & Tesch-
Romer, 1993) as discussed by Gruszka and Dobroczynski in Chapter 2. 

The end of the creative process, through which new products are produced or 
new services are developed, does not imply the end of the management. Instead, 
much still needs to be done to bring the innovative products to the market. As a first 
step, an innovation needs to be communicated through certain channels to the inter-
nal and external users. This is the topic of Chapter 15 (Binninger), which covers the 
topic of diffusion research. Binninger emphasizes that technical finesse of an innova-
tion does not necessarily lead to market success. Instead, the market success is 
dependent upon the special role of marketing activities putting the buyer’s acceptance 
in the center. To better understand if an innovation will be accepted by the end user, 
it is important to not only describe WHAT the product life cycle is but also to search 
for behavioral explanations for WHY the dissemination of a certain new product is 
successful or not. On one hand, a responsive and reactive strategy can be adopted  
to bring the products to the different types of users. Of course, the special needs, 
requirements and characteristics of the users of different professions and cultures 
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should be taken into consideration.  On the other hand, a more proactive path can be 
taken to influence the decision-making effect of the users such as the pricing strategy. 
Whether it is the skimming or penetration price strategy, this instrument usually 
works fast. Also the diffusion management of the disruptive innovation is touched in 
this chapter. It is stressed that disruptive innovations bring fundamental changes to 
the product life cycle. Hence, it is less effective or even impossible to manage disrup-
tive innovations with the traditional marketing tools. 

18.7 Managing the Constraints of Creativity and Innovation

As already discussed in the previous part, the link between creativity and innovation 
cannot be taken for granted, as the idea generation (creativity) and implementation 
process (innovation) is characterized by tensions (Lewis et al., 2002), paradoxes 
(Miron, Erez, & Naveh, 2004), and dilemmas (Benner & Tushmann, 2003). All this 
poses constraints to creativity and innovation. Unless these constraints are identified 
and tactfully managed, creativity and innovation can only stay as two nicely theorized 
but not actualized concepts. To conclude the whole book, we would like to discuss 
about the typical constraints of creativity and innovation and make managerial 
recommendations.

To start with, we will discuss the paradoxical relationship between creative idea 
generation and idea implementation. It is generally agreed that both idea generation 
and idea implementation are essential for innovation. However, many managers are 
not aware of the different mechanisms and rules underlying these two processes. The 
goal of idea generation is to come up with as many novel ideas as possible. So activi-
ties related to idea generation are usually divergent and exploratory in nature. In 
contrast, the goal of idea implementation is to make use of the available resources 
to put the creative ideas into practice so that set goals are achieved, problems are 
solved, or profits are made. So activities related to idea implementation, which are 
primarily concerned with execution, production, and efficiency (March, 1991), are 
more convergent. In other words, these activities are exploitative in nature. As a 
result, managers should develop different strategies to facilitate idea generation and 
idea implementation. 

Another typical constraint is the definitional constraint (Sternberg & Kaufman, 
2010) already mentioned in the previous part. The constraint here is at least twofold: 
Firstly, whether and how much something is novel and useful is context dependent. 
People’s conceptions of these two defining criteria are prone to vary across cultures, 
times, and situational constraints. Therefore, managers and leaders should set up flex-
ible strategies for the management of creativity and innovation, particularly in the 
management of creativity and innovation in an international setting. Secondly, as 
Mueller and colleagues (2012) warned, there is an inherent bias against creative ideas, 
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as very novel ideas are usually at the first glance crazy and impractical. In many cases, 
creative ideas are also costly and entail changes to the existing system. All this makes 
creative ideas, which are more original than useful, less likely to be adopted than 
creative ideas which are more useful than original. Hence managers and leaders 
should be aware of this bias and should be courageous enough to take certain risks to 
pursue some very creative ideas after strategic balance of the costs and potential 
returns of the innovation in the long run. 

Whoever is involved in the management of creativity and innovation will be 
confronted with the dilemma of flexibility and control. Paradoxically, though freedom, 
autonomy, weak rules, and few boundaries are often associated with creativity and 
innovation, constraints such as limited resources and design constraints can stimulate 
creativity rather than suppress it (see for a review, Caniëls & Rietzschel, 2015). For 
example, there is evidence that when people are given free rein to solve a problem, 
they tend to automatically pursue the “path of least resistance” and adopt existing 
rather than creative methods (Finke, Ward, & Smith, 1995; Ward, 1994) and that 
brainstorming about a narrow topic elicits more original ideas than about a broad 
topic (Rietzschel, Nijstad, & Stroebe, 2014). Another stream of studies shows that the 
control measures are needed for directing the innovation process and reduce uncer-
tainty (Salomo, Weise, & Gemünden, 2007; Tatikonda & Montoya-Weiss, 2001; 
Verworn, 2009), particularly at the “fuzzy”, chaotic, and unpredictable phase of the 
innovative process (Kim & Wilemon, 2002; Reinertsen, 1999). Therefore, as 
Tatikonda and Rosenthal (2000) assert, for a successful innovation process, a balance 
is needed between firmness (i.e., rules and regulations) and flexibility (i.e., autonomy 
and adequate resources). 

In order to manage the constraints effectively, it is worth paying special attention 
to the different types of constraints of creativity and innovation. Roskes (2014) dif-
ferentiated limiting constraints from channelling constraints: limiting constraints such 
as time pressure and multitasking consume or occupy cognitive resources; chan-
neling constrains such as procedures, instructions, and task structures help people to 
efficiently focus their resources. By appearance, limiting constraints must restrict crea-
tivity and innovation, while channeling constraints can facilitate creativity and innova-
tion. In practice, the relationship between these constraints and creativity/innovation 
is much more complicated. For example, it has been found that while high levels of 
limiting constraints tend to have only negative effects on creative performance, mod-
erate levels of limiting constraints can stimulate creative performance (Baer & 
Oldham, 2006; Byron, Khanzanchi, & Nazarian, 2010). The effects of these con-
straints can also be moderated or mediated by other factors. Relating the constraints 
to Elliot’s (1999, 2008) approach vs. avoidance motivation, Roskes (2014) theorized 
that for avoidance-motivated people, the limiting constraints can undermine whereas 
the channeling constraints facilitate their creativity because of their strong need for 
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structure. In contrast, for approach-motivated people, the limiting constraints can 
make them feel challenged, therefore motivated to create, whereas the channeling 
constraints can stifle their creative zest. He further cautioned that approach and 
avoidance motivation is not necessarily a trait-like stable construct. Rather it is liable 
to the influence of the environment. When the environment is safe and prosperous, 
people are likely to have an approach motivation, whereas threatening situations such 
as financial crisis can trigger fear and insecurity among people, thus forcing them to 
avoid failure. Roskes’s theory has tremendous practical implications for efficient man-
agement of creativity and innovation both at schools and in organizations. Studies are 
invited to test the hypothesized interaction of constraints and motivation on the crea-
tivity level of individuals and teams. 

One seemingly restricting but actually important tool for the management of 
creativity and innovation is seldom discussed in creativity and innovation studies. It 
is the intellectual property right (IPR). Awareness of this issue saves companies 
unnecessary costs of ignorance and brings about sustainable development advantages. 
Practical in nature, Kinkeldey (Chapter 16), with his over 20 years’ experience as pat-
ent and trademark attorney, demonstrates not only the imperativeness but also the 
power of constraints in the management of creativity and innovation. With vivid and 
up-to-date examples, he explains general terms about WHAT kind of intellectual 
property rights (IPRs) are available for WHICH kind of creation and WHAT the most 
important prerequisites for obtaining protection are. Focusing on patent law, trade-
mark law, design law and copyright law, Kinkeldey explains the protection scope of 
each law, describes the procedures of how to apply for protection, and points out 
typical pitfalls people should avoid in searching for legal protection. In whichever 
form, the IPR issues are about setting boundaries to people’s actions and regulate their 
behavior. However, as Kinkeldey argues, the IPRs allow for control over creativity and 
innovation and this control is necessary and important, as it is often the only way to 
create something big, tangible, and long lasting (Landers, 2010). It is warned, as the 
IPR law systems are quite different from country to country, professional consulting 
and advice should be sought early in the process. 

In summarizing the Cambridge Handbook of Creativity, Sternberg and 
Kaufman (2010) identified a variety of definitional, internal (e.g., ability, motiva-
tion, personality, etc.) and external (e.g., context, resource, task, time, etc.) con-
straints of creativity. Understanding how internal and external constraints influence 
creative performance will help in developing ways to strategically use constraints to 
facilitate creativity and promote innovation. Without exaggeration, the most essen-
tial of the management of creativity and innovation is the flexible coping with the 
paradoxical aspects of constraints by tactfully switching between different strategies 
at different stages, for different persons or groups, in different organizations and 
cultures. 
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18.8 Conclusion 

Managing people to promote creativity and innovation is essential if we strive to real-
ize the full creative potential of individuals and organizations. A recent meta-analysis 
of 52 empirical samples involving 10,538 observations confirmed a strong positive 
association between creativity and innovation (Sarooghi, Libaers, & Burkemper, 
2015). However, this link does not guarantee a successful translation of creativity at 
innovation. To achieve innovation at the institutional and cultural levels, creativity 
should be fostered at the individual and team levels in the first place; a variety of 
organizational, environmental, and cultural factors should be considered and man-
aged tactfully in the managerial practice; and the different requirements, challenges, 
and evaluation conditions of the different disciplines and cultures should be 
addressed. 

Theories and practice from the field of education have much to say about the 
fostering of creativity at the individual level. At the organizational level, group creativ-
ity is of more relevance as teams are increasingly responsible for work performance in 
organizations (Sundstrom, 1999). However, group creativity is not the simple sum of 
individual intelligence and creativity; therefore, management measures should be 
adapted taking into consideration a series of relational and organizational factors 
(Bissola & Imperatori, 2011). The inherent association of engineering and creativity 
(Cropley, 2015) provides rich insights into the education and the business fields par-
ticularly when it comes to the topics about product design and problem solving.  

One of the most challenging aspects of the management of creativity and innova-
tion may lie in the management of the tension between the need for creativity and 
the need for control (Kock & Gemuenden, 2013) as well as the balance of the short-
term wins of incremental innovation and uncertain long-term gains of radical innova-
tion (Caniëls & Rietzschel, 2015). Though challenging, there is evidence that 
high-performing organizations can manage the coexistence of the flexible creative 
system and the more structured controlling system (Gibson & Birkinshaw, 2004; Im, 
Montoya-Weiss, & Workman, 2012; Sheremata, 2000). This book provides further 
insights into the management of creativity and innovation across disciplines and cul-
tures. With this book, we hope to stimulate more interest in and spark more research 
on this topic. With the evidence presented in this book, we are confident to say that 
though complex and demanding, the management of creativity and innovation is 
possible and imperative. Either it is at schools and universities where students’ creative 
potential should be unfolded, or in organizations where creative ideas should be con-
verted into innovative products/services, or in engineering labs where problems 
should be solved in new ways, teachers, managers and entrepreneurs need to strike a 
fine balance between flexibility and control and should adapt the multilevel approach 
to manage creativity and innovation effectively. 
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