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Introduction


The collection of essays compiled in this book is the conference proceedings from the first Cross-Atlantic Creativity Congress (CACC), which was held on April 4, 2022, in Salzburg, Austria. With participants ranging from international scholars, business executives, artists, cultural managers, educators, policymakers, and more, the purpose of the CACC was to spark interest in how creativity can be learned, studied, measured, and predicted regarding the future of innovation capabilities and society’s resilience. As the first of its kind, this event strove to make creativity more tangible through widespread conversations and synergies about understanding and disseminating creativity from a scientific point of view.


We would like to thank our partners Innovation Salzburg GmbH / Interreg Crossinno, Salzburg Global Seminar, Paris Lodron Universität Salzburg, University of Colorado Denver’s Imaginator Academy, Jake Jabs Center for Entrepreneurship at the University of Colorado Denver, City of Salzburg, Salzburg County, Startup Salzburg, Penn State University, MINT Labs, and Society for the Neuroscience of Creativity for their support.




Welcome Notes



Brigitta Pallauf, President of the Salzburg State Parliament


“In the beginning, God created heaven and earth.” In discussing the topic of creativity, it would be prudent to start at the very beginning, before Adam and Eve. The term ‘creativity’ dates back to God’s creation of the world from nothing. He was inspired by freedom, both in artistic production and in political action. Freedom and joy form a combination in the context of creativity and creative power. For creative people, motivation comes from within. Their actions stem from desire and joy. They love the tension between chaos and order, fantasy and reality.


With that in mind, we can breathe a sigh of relief and jump to the 18th century, when a man named Friedrich Schiller shed some interesting insight. Freedom and joy can be found in the game. Schiller said, “Man only plays where he is human in the full meaning of the word, and he is only fully human where he plays” (1797). Of course, he was not referring to card games or dice, but he was rather concerned with a change in society for the better. That’s another keyword, after freedom and joy, because creativity is all about the future.


This leads us to examine C.G. Jung in the 20th century. Man has a natural need for development and Jung speaks of the process of individuation. He wanted to contribute to something bigger. Creativity and interdisciplinary encounters are part of it. Unlike God, however, the creative human being does not draw on nothing. The knowledge of the world forms a framework. Creativity, it seems, dispenses with planning and therefore poses a potential danger of ‘counter-creativity’ if the imperative “Be creative!” is too strong. Creative thinking also works differently than problem-solving - it asks questions for which there are no problems yet and therefore disturbs people.


In the here and now, specifically at the Cross-Atlantic Congress for Creativity, we are trying to make this wonderful human quality fruitful for our future, especially in this time of crisis. Salzburg is a city that has intensively and sustainably developed a science and innovation strategy up to 2025 and is taking powerful steps towards its achievement. Wolfgang Amadeus Mozart impressively demonstrates the fact that creativity can be great even under problematic circumstances. However, as many know, he did not love Salzburg. “You know, best friend, how I hate Salzburg! Salzburg is not a place for my talent,” he once said. Despite that, he did compose one of his most wonderful works here, the Coronation Mass, first heard 243 years ago in the Salzburg Cathedral.


We are proud and grateful to welcome you here to the CACC, in the heart of Europe. Unlike Mozart, we aim to prove impressively that this heart also beats for an international competence for creativity.


Thank You!




1. Why Walk If You Can Fly Using


Your Creativity?


Seda Röder, Founder of The Sonophilia Foundation


Ponder this: Why are you here? What’s the meaning of life? Perhaps I can answer that question, but let’s take a more scientific detour first. Just to make things less obscure, we can start by asking: What is the purpose of having a brain?


The question sounds like a joke, right? You will be surprised, but it is indeed a legitimate scientific question, as several species have no brains (like sea stars or oysters), but they are still capable of living.


For the most part, neuroscientists agree that we need a brain to move. The sea squirt, despite its humorous name, offers some proof of this notion: this little animal has a brain, moves forward, and searches for the perfect place to settle. Once it finds it, it eats its own brain. The search is complete, rendering its brain unnecessary. We humans, on the other hand, luckily don’t tend to eat our brains, probably because we are always searching for a better place. We’re all inherently curious and creative! It stands to reason, then, that our brains are also made to move. However, we also want to be moved!


Unfortunately, it seems that some of us have given up on the “search” or are being pushed into a sea squirt-like existence. However, do we have the luxury of wasting all those brains and all that potential? Global warming, drastic changes in the labor market, the dawn of AI, exponential technologies, fake news, pandemics, and social inequality - these are just some of the big problems awaiting innovative solutions that will benefit everyone.


But where do innovations come from?


They certainly don’t appear out of thin air. Behind all innovations is a person or a group of people who were able to search, imagine, and build a better future.


We’ve hit a snag, though. Outsourcing the search to a handful of people we call the “experts” has become the norm. The number of issues that need our attention far outnumbers the experts exploring them. For example, according to Statistik Austria, there are approximately 10 million experts – scientists, engineers or otherwise qualified people – working in innovation, research & development related to medicine, pharmaceuticals, social sciences, technology, mobility, new materials, service innovation, or environment. There are approximately 7 billion living on earth. The aforementioned 10 million, which happens to be less than 0.1% of the global population (!), are thus holding our future in their hands. What an unsettling correlation!


Let’s shift to a business perspective. A research group led by Vijay Govindajaran of Dartmouth University found that in a typical company, at least 5% of people seem to be born innovators. That 5% would make great intrapreneurs; their creativity could bring tremendous value to the business. However, most companies are unable to actually execute on this kind of potential.


The learning?


We obviously have enough people to solve our many problems, but what we lack is a better way to leverage and integrate their creative power. We have prejudices and rigid systems that allow only certain kinds of people to contribute to the innovative process. We forget that creativity is an inherent potential, that it can be learned, and that it can come from every corner of life. If we allowed creativity to flourish and permeate our lives, we could have many more people contributing to the solutions to all problems, big or small, personal or collective. The only way to accelerate solutions is by scaling up the creative potential, and that’s only possible if we find a better way to distribute creative power.


Let me give you an example: Guadalupe Cruz, was eight years old, coming from Chiapas, one of the poorest states in Mexico, when she constructed a solar-powered device made out of trash to heat water for families in her community. In 2018, she was the first child ever to win the Nuclear Science Award at the National University of Mexico and was recognized as an outstanding young innovator by Time magazine.


Creative potential is everywhere, but only some are as lucky as Guadalupe to have their solutions recognized and shared with those most in need.


Another example is Mr. Thomas Royen, 76 years old and retired for over 10 years. Eight years ago, he solved one of the biggest problems in math: the Gaussian correlation inequality. He then tried to get his solution recognized by the right people and published in peer-reviewed journals. However, he couldn’t succeed because no one knew who he was. The experts continued to work on that same problem for two more years until two young Polish mathematicians coincidentally discovered and promoted his solution!


These and similar cases are precisely why we founded the Sonophilia Foundation: our non-profit organization exists to help everybody’s creativity flourish and to bring those undiscovered innovations to light. Our purpose is to democratize creativity and to make creativity a tangible science that is approachable to everyone.


Talking about creativity is a difficult task despite its being rather ubiquitous; it’s still lofty and elusive. Nevertheless, the World Economic Forum states creativity is one of the top five skills needed to thrive in the future. An IBM CEO study from as early as 2010 similarly says that creativity will be the single most important quality for a CEO, even more important than managerial skills. But, what does that even mean?


Talking about creativity today is like talking about God in the Middle Ages. Everything we can’t grasp or explain about excellence and achievement is attributed to creativity.


We at the Sonophilia Foundation see creativity more like electricity in the Enlightenment. We know this phenomenon occurs, but we lack the wire, the kite and the key to make it visible. This is changing. We’re finally entering the Ben Franklin era of creativity – as the Sonophilian Andy Zmolek once put it. Many of the myths about divine inspirations, overnight eureka moments or genetic predispositions are one by one, being debunked by scientific research studies. We end up with a pretty clear picture of the importance of nurture.


With the advancements in instruments and the dawn of neuroimaging technologies, we can now look at the brain during creative activities. We can see that neurons make connections with each other and the more often a connection is repeated, the more it is fortified. Creativity looks magical, but it’s not magic. It is a very natural process taking place in our bodies, which are perfectly prewired for this kind of work. We’re not even using a fraction of what we’re capable of achieving.


To give this concept some context, Hannah Merseal previously received Sonophilia Foundation’s Outstanding Young Scientist Award in Creativity Research, which aims to look deeper into what happens during creative activities, such as associative thinking, ideation, mind-wandering, or improvisation. She’s also involved with creativity measurement and our upcoming creativity factbook project.


We need to get the scientific facts out into the world! Talking about eureka tales or overnight bursts of divine inspiration makes creative achievements look as if they happen spontaneously: Since we typically only witness the moment of hatching, we often forget the importance of the incubation period. The nurture and care aspects are just as essential, if not more so; they help ensure that everyone can develop their creative confidence.


Research shows that we share 98% of our genetic makeup with chimpanzees, but what makes us different is our ingenuity. Everything interesting, important, intriguing, moving, and thus human, arises from our creativity. It is what gives our lives meaning and fulfills our brains’ purpose.


In a nutshell, this is why we founded the Sonophilia Foundation. We have two major large-scale projects and initiatives:


1. At the Sonophilia Institute of Applied Creativity, together with our scientific partners at PennState University and the Society for the Neuroscience of Creativity, we want to understand how creativity works in the brain and how we can help more people benefit from the insights provided by the scientific research of creativity. The idea is to optimize and update human education and business and make way for more creativity in all facets of life. Creativity is still the one thing that gives our species a competitive advantage over computers!


2. Matters.Global is an ambitious initiative that centers around a global collaboration platform to define and frame problems as explained by the people who experience them. You can think of this like Wikipedia, not for answers but for questions. What are all the problems we need to solve and how are those problems related? It resembles a mindmap of problems. We collect thousands of problems and then analyze their similarities and differences. Once we find big clusters of problems and their interrelatedness, we can then concentrate our resources first on those that have the maximum impact. At matters.global, everybody’s creativity is relevant and people can contribute to finding or linking problems by playing a simple game we created, called My 99 Problems!


If creating the world’s biggest virtual map of problems or making creativity a tangible science gives you goosebumps, join our pursuit at www.sonophiliafoundation.org


I believe the meaning of life is to create meaning. We are all here to move and be moved, but indeed the question remains: Why walk if you can fly using your creativity?




2. Creativity In The Fields Of Mathematics,


Statistics, And Data Science.


Arne C. Bathke, Professor of Statistics and Dean of the Digital &


Analytical Sciences at Salzburg University


Perhaps a small disclaimer is justified before delving into the topic of creativity: I have not done any explicit research into creativity, so all my musings are based on my experience as a human being who has most likely been using creativity without much thinking about it, just as many of us. I wouldn’t claim to know how creativity “works”. However, as I have been invited to speak specifically as a mathematician/ statistician/data scientist, I can say a little bit about the creative process in these closely interconnected fields.


Let me structure this short essay by first considering creativity in mathematics, and then in statistics and data science. Within these disciplines, creative elements exist in each step of the scientific process - summarized in the following short and likely non-exhaustive list:


1. Discovering (or inventing) results.


2. Proving or justifying the findings.


3. Applying the results in the real world.


4. Communicating mathematical (statistical, data science) content.


Starting with the field of mathematics and step (1), one of the fundamental questions is whether we create and invent (“erfinden” in German) new things, or whether everything in mathematics basically already exists and we just discover (“finden”) it. Similar questions may be asked in other abstract or structural disciplines, or even in fields such as arts and music. However, the question about inventing vs. discovering doesn’t seem to apply straightforwardly to disciplines such as the material sciences, engineering, or technology, where an essential part of an invention is a smart combination of (often tangible) things that have been invented before. Think of cars or smartphones, for example. In such a context, most people would argue that the creative process involves rearranging several existing human-made products while using the associated knowledge.


On the other hand, one may argue that the famous numbers that appear to be holding the world together (0, 1, pi, e, sqrt(-1), and so forth) were already in principle out there before someone discovered their beautiful properties and came up with ways to formalize working with them. The same applies to the natural constants known in physics, as well as to the mathematical theorems, from simple to complex. Once a few basic axioms are set, all the results that can be derived from these axioms do already exist in some sense, long before the first person has proved them. One may even suggest that creation or creativity in mathematics somewhat resembles the biblical idea of creation as “making something out of nothing”. The mathematical structures that one may define and then evaluate can be considered pure and abstract and made out of nothing, even if they are often motivated by reality. Are they inventions, or are they discoveries? We’ll have to leave the answer to this question open. I would even argue that there is no right or wrong answer, but that thinking about it may nevertheless still be enlightening or interesting.


Let us come to the more practical questions. Assuming that mathematical facts are “found”, how do we go about finding them? How does a mathematical result such as the Central Limit Theorem (showing that the Gaussian or normal distribution is a good approximation for many processes) appear on the radar of mathematicians as something that could hold true? Why should it hold? In general, how do we find results which we think could be true?


Here, mathematics is very similar to pretty much every other discipline. To create something, you need to be familiar with the language and the tools of the discipline. You never create “out of nothing”, but you rather use all the tools available to you in the discipline. A broad knowledge of mathematical facts, methods and their possible interrelations does help in the creative process. In addition to the toolbox arising from within the field, inspiration may also come from the real world around us. The field of mathematics in general - indeed many specific mathematical methods and models-has been invented to provide a precise and efficient description of the world around us. Furthermore, ideas for statements that may be formulated as mathematical facts may come from other scientific disciplines that describe the world around us and in us, from physics to biology and medicine, from the geosciences to the life sciences. Finally, the discipline of mathematics has grown so much that different subfields may seem far apart, but they still provide mutual inspiration and ideas through similarities and analogies; they are connected by a common basic language that reflects a structured way towards formalizing statements and making them precise.


All of this is part of the creative process: Seeing analogies that are not obvious at first sight, and seeing how different individual things (facts, methods, processes) that are drawn from within mathematics, from the other sciences, or the real world around us, can be connected or combined, although they appear to be rather unrelated at first sight. Thus, also in the mathematical sciences, many (or most) scientific discoveries are combinations, extensions, or generalizations of findings that were already available at the outset of a specific research project. In that sense, research is almost always incremental; this holds true for mathematics, just as for most other scientific disciplines.


As the house of mathematics has become rather vast and complex, nowadays a mathematician may live their scientific life completely inside this house, without the need for inspiration from the real world, or other scientific fields. We call this “pure mathematics”, namely mathematics for the sake of itself. On the other hand, typical “applied mathematicians” actively seek out collaborative projects with scientists from other disciplines, draw inspiration from real-world problems, or see their mathematical findings applied in practice. Both flavors of mathematics can be highly rewarding: Carl Friedrich Gauß stated that there could be no greater joy and satisfaction to the thinking mind than working on the solution to the intellectually most challenging problems. In my personal view, however, it can be even more rewarding to see formal findings “at work” in a completely different discipline or solve real-life challenges affecting humankind.
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