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Introduction:  
 

Jeffrey Lehman: Vice Chancellor of NYU-Shanghai 
  

When I ask students to define creativity, I always receive interesting answers: 

One student reminded me that Albert Einstein called creativity “intelligence 

having fun.” I had to agree that that is a good definition from a reputable source. 

Another told me that creativity is called Chuàngzào in Chinese – Chaun meaning 

“to destroy” and “zao” meaning to make something new – implying that one thing 

must be destroyed in the act of creating another.  
 

William Haseltine is here today to discuss creativity and innovation. He is a 

member of our newly created advisory board on creativity and innovation. It is a 

pleasure to welcome him here today. 

 

 

 



                    
    

William Haseltine: President, ACCESS Health International 
 

Thank you, Jeffrey.  
 

Your remarks on creative destruction remind me of the Hindu god Shiva. Shiva is 

both the creator and destroyer of the universe. Shiva creates the world and 

destroys it over and over and over and over again. 
 

One of the students here suggested that creativity is the act of finding something 

new, discovering something that until now has been unknown. That answer itself 

brings up an interesting question: How do we know when something is new?  

Recognizing what is new requires an understanding of what is already known 

and, more importantly, what is unknown. Creativity becomes a matter of asking 

the right question and seeking the answer. Knowing what question to ask is not 

obvious. To me, creativity is asking a question the answer to which is profound 

and deep. 
 

Here are some examples of such questions drawn from biology: 
 

George Wald was one of my teachers at Harvard. He asked and answered the 

question, “How do we see?” When Wald asked that question, nobody knew the 

answer. His question, then, was actually more specific: What allows us to 

transform light from the outside world and transfer it to our brain? What is the 

transducer from light to a signal in our brain? He began by dissecting retinas at a 

time when chemistry had advanced to allow separation and identification of 

complex molecules. His research uncovered the way neurons in the retina that 

absorb light function. He deciphered the chemistry of sight. 
 

Wald’s question was the right question at the right time. The answer 

increased our collective store of information substantially and today informs 

treatments to cure the blind. 



                    
    

 

Jim Watson, who discovered the structure of DNA, was my one of my PhD 

advisors. He asked another question. For generations, people understood a 

fundamental fact of biology: like begets like. But how? Many believed inheritance 

to be a matter of blood. Inherited traits were thought to be a mixture of traits of 

both parents – similar to mixing red and white wine to produce rosé. 
 

Jim asked the question, “If all life is chemistry, what is the chemistry of 

inheritance?” Jim did not know much chemistry, but he knew the question he 

wanted to answer. He looked for people who could help him and eventually found 

them. His exciting and very frank book, The Double Helix, describes the race to 

discover the structure of DNA. The answer proved to be the key to unlocking 

many of the mysteries of life. Innovations flowing from that discovery created 

gene based drugs that today account for over one hundred billion dollars in 

sales, annually.  
 

Richard Axel, another scientist I know, asked the question, “How do we smell?” 

Thanks largely to the discoveries made possible by DNA science, he was able to 

answer the question. 
  

These examples highlight one of the most important aspects of the creative 

process: start with right question. This rule applies to any field, not just science.  

If you’re a banker you might have asked the question, “How do I securitize and 

sell home loans that have mixed credit quality?” That is a creative idea, despite 

what we now know was the result of successfully answering that question. 
 

Creativity begins with asking the right question. However, the first question must 

be followed by another. Do methods exist to answer the question? George Wald 

was able to answer the question about vision because techniques of 

contemporaneous biochemistry provided the tools to discover the answer. We 



                    
    

must have a sense that the question we want to answer is indeed answerable. 
 

I know a number of Nobel Prize winning scientists who later sought to answer 

unanswerable (at least for now) questions – questions such as: “How do we 

think?” “What is consciousness?” “What is a memory?” These brilliant people 

were unable to answer these questions despite a lifetime of effort. Evidently, we 

do not yet have the tools. Perhaps the day will come soon. I hope so. 
 

When Jim Watson began seeking the answer to the chemistry of inheritance, he 

went to Cambridge and Oxford Universities because he knew people there were 

working at the forefront of structural biology. They were studying how molecules 

are put together – experts in the study of atoms in solids. They were working at 

the very edge of what could be done at the time. These were the scientists that 

were developing the technical tools that allowed him and his colleague Francis 

Crick to ultimately answer the question of inheritance. 

 

Innovation 

Innovation is a cousin of creativity. I define innovation as the practical application 

of new knowledge.  
 

With regard to Jim Watson’s exploration of inheritance, the creative act was in 

asking the question and finding the answer. Innovation was turning that 

knowledge of DNA into practical use. 
 

An example: Forty years ago, the only way to produce insulin to treat diabetes 

was to extract insulin from the pig pancreas and modify it for human use. 

Eventually, people would reject such insulin as foreign, rendering it ineffective. 

Scientists began looking for better ways to produce insulin. Innovation took place 

with the understanding that we could snip out a piece of the human DNA that 

specifies human insulin, insert that fragment of DNA into a bacterium, and 



                    
    

produce a truly human insulin in abundance. The innovation adapted knowledge 

of how DNA functions to make human hormones and used that knowledge to 

make a useful drug. 
 

The Internet was created to answer the question of how computers in different 

locations might share information. The answer was an act of creation. 

Innovations based on computer to computer communication followed, and the 

internet was born. Once again, creativity followed by innovation allowed the 

practical application of new knowledge.   
 

Character 

Character is an old word, seldom used today outside English literature classes. 

Jane Austen, the great English novelist, was preoccupied by character. For her, 

a person’s character was the primary path of understanding others. What, she 

would ask, is the character of this person? Character was critically important to 

the people in her novels because Austen was writing about young women about 

to be married, and the character of the potential husband was the determinant of 

future happiness.  
 

Some of you commented that character is defined by social norms. People with 

“character” behave honorably. They behave respectfully. They are as good as 

their word, and if they are not, we say their character is flawed. Someone with 

good character sticks by you, through thick or through thin. A bad character 

abandons you when the going gets rough. 
 

That is one definition of character. Character can also be seen as a collection of 

values or even certain personality traits: Do you have initiative? Are you curious? 

Do you act and think independently? Are you honest? Aggressive? Passive? 

Humorous? Sober?  

 



                    
    

I have a very particular reason for including character in a discussion of 

creativity. Creativity and innovation are deeply entwined with personality. In this 

context, I refer to character as a collection of traits and behaviors that drives the 

creative person. Perhaps the most important of these is curiosity, the need to 

know why something works the way it does. Why this way and not that way?  

The curious person wants to know what makes a clock tick or a computer run.  
 

Self confidence is another character trait. Self confidence is central to success in 

any field but is particularly important for creative endeavors. As we mentioned, 

creation is a destructive act; creation challenges the status quo. The painters 

who were the first impressionists were not welcomed by their fellow artists. 

Modern art drew the ire of dictators like Stalin and Hitler who saw it as a 

threatening and destructive force to totalitarian order. 
 

When we work on something really new, we cannot expect understanding. 

Enormous self confidence is required to persevere in the face of indifference, 

ignorance, and hostility. In truth, creative people must think they are right and the 

rest of the world is wrong. They must have the self confidence to believe they 

see what others cannot. 
 

That brings up the question of why some of us are curious and others not. Not 

everyone is creative; not everyone is innovative. One answer may lie in the result 

of collective evolution. Humans live in cooperative groups. We each perform 

specialized tasks. Each specialty contributes to the success of the whole. We are 

successful because our inheritance produces people with profoundly different 

characters, bold and timid, thoughtful and careless, curious and passive. 
 

Another related explanation may be that the creative impulse is the result of 

variants in a handful of genes that influence behavior. Evidence suggests that 

our pre human ancestors used essentially the same tools for almost two million 



                    
    

years, as did our human ancestors for their first fifty to sixty thousand years of 

existence. Technological innovation began to accelerate around fifty thousand 

years ago when humans started improving their tools. We started building 

things. We eventually learned the techniques of agriculture and city life.  

Analysis of the human genome suggests that a few changes became fixed in 

the human genome about the same time new tools were invented. These genetic 

changes allowed dramatic improvements in speech and hearing. Improved 

communication may have been the driver for innovation and creativity. 
 

I have my own theory. I believe that the creative impulse may be the result of 

variants in the human genome that induce what is bipolar affective disorder. This 

idea is drawn from the observation that many highly creative people are bipolar. 

Kay Jamieson highlighted the role of bipolar disorders in creativity in her book, 

Touched by Fire. 
 

Culture 

The fourth factor associated with creativity is culture. What are the cultural 

determinants of creativity and innovation? 
 

Necessity is the mother of invention. Situations that threaten a group or a society 

– wars for example – occasion bursts of creativity. Think, for example, of the 

Manhattan Project and the invention of the nuclear age. The culture of fear is a 

spur to creativity. Fear is one of the universal cultural determinants of creativity 

and innovation. 
 

That is not the end of the story. I believe that it is the underlying culture that 

either stimulates or discourages creation and invention. As a young boy, I was 

curious, energetic. However, that may not have been enough to turn my 

path toward discovery in science. I was very fortunate to be educated in a time 

when American culture was traumatized by the launch of Sputnik. Threatened by 



                    
    

this action, the United States began pouring money into scientific education and 

research. I, and many others like me, was a beneficiary of that largesse. It was 

relatively easy for a person with a scientific impulse to obtain a free education, to 

be awarded grants to do their own research. The culture said, “we need 

scientists.” It was a wind beneath my wings. 
 

There are counterexamples. The Romans discouraged innovation. The Romans 

developed a very successful engineering culture but actively discouraged new 

practical inventions. They killed inventors. Rome was a slave state, terrified of 

slave rebellion. Rome needed to keep slaves occupied, working hard, without 

idle time. Labor saving devices threatened the foundation of society. Such an 

environment discouraged innovation. Romans did invent amazing mechanical 

toys, robots for example, that embody many of the principles that enabled the 

industrial revolution almost two thousand years later, but they were put to no 

practical use.  
 

Creation and invention is a tough business. When I came of age, America did 

everything to stimulate research and creativity. Nonetheless, it was a tough and 

competitive environment. While I was in Jim Watson’s laboratory, my fellow 

graduate students were making important discoveries: how protein synthesis 

starts, how it stops, what messenger RNA is, what transfer RNA is. All the 

fundamentals of molecular biology were being discovered. When I arrived, my 

mentors said: “You are a graduate student. If you want to work here, find a 

problem to work on.” I was assigned an empty bench, and I was supposed to 

figure out what to do. It was a tough, scary situation, facing the unknown. You 

could dig forever and find nothing, and that is exactly what happened to some of 

my fellow graduate students. 
 

I tried one project, then I tried another, and I finally found a very interesting one. I 

experienced a “Eureka!” moment. I realized that I could answer a question of how 



                    
    

genes are turned on or off.  
 

The specific problem I worked on was gene control. Bacteria in our intestines 

have two modes of existence: when food is available they grow and make more 

bacteria; when there is no food they stop making more bacteria and scavenge. 

There is a master switch that controls this behavior. The question I asked was: 

what is that master switch? My experiment demonstrated that I could answer that 

question. The answer would be profound, as it would help in understanding 

a fundamental aspect of how organisms adapt to changes in their environment. 
 

I was not alone in my interest in that question. As I began to make progress, I 

mentioned my discovery to another Harvard professor working in the same 

laboratory. To this day, I remember a terrible look of jealousy that crossed his 

face at my news. He proceeded to set his graduate students on the problem in 

an attempt to beat me to the answer. I started working nonstop, literally twenty 

four hours a day for months. Unbeknownst to me, my other thesis advisor 

was sharing my progress with the competitor. When I discovered this, I asked 

him why. His response was, “You’ll work hard, he’ll work hard, and the answer 

will come faster. I hope you win.” So rather than support me, he created a 

competition. I won, but in the process, I realized that I was now working in a 

ruthless culture of creativity. That was – and is – the American way, the 

American culture that fosters independence, self confidence, and competition. It 

is not for the faint hearted. 
 

Ten brilliant young Chinese students joined me when I started Human Genome 

Sciences. They were selected as the best of the best of their generation by the 

CASPIA program and sent to study in the US. All were smart, energetic, 

engaging, and creative. But they had come from a very different culture. They did 

not really understand ours, although they thought they did. They thought America 

was easy, that we were a simple people. They did not understand how very 



                    
    

competitive we are. After two or three years at Human Genome Sciences, they 

all left to start their own companies. I warned them that they needed more time to 

understand our culture. They probably thought I was trying to keep them from 

becoming competitors and making money. They all left, and all but one failed in 

business. It was a matter of culture. They did not understand how we operate. 
 

Another aspect of a creative culture is finance. In the United States, we have 

both a capital structure and economic intuitions that help foster creativity and 

innovation. We know how to price risk. There is money available for projects of 

all types – large or small, safe or risky, low or high margin, short or long return 

prospects. Good ideas and good people attract venture money because we have 

a business infrastructure that can move these ideas into larger and larger 

markets, making money for everyone along the line. Our financial infrastructure is 

highly developed, highly integrated, and highly regulated. It operates within a 

system of laws and rules that allows companies large and small to operate 

knowing that they have recourse should anyone violate contracts or poach ideas. 

There is a tradition of rule of law that provides assurances that creativity can be 

justly rewarded. 
 

There is a sense in America that we have a level playing field. Everyone can 

play, and anyone can win. There is no hierarchy to stop us, no political system 

that will impede us, no corrupt judge to take away our inventions, no corrupt 

mayor to confiscate what we have built. The truth, of course, is that some 

corruption does exist in our institutions, and unfair things can happen to good 

people. But the extent of bad practices is so low that it does not affect what we 

believe. We believe we are empowered, that creative work will be fairly 

rewarded. This belief is basic to our culture. 
 

There is a good reason that America is the center of innovation and creativity. 

Very few countries rise to the level of creativity and innovation we in the United 



                    
    

States enjoy: Israel, the Scandinavian countries, England, and Holland. Many 

countries, including Germany, France, and India have many brilliant, well 

educated people, but they are not in the same league in terms of creativity and 

innovation. The anomaly is that when those same people arrive in the United 

States, they often become our most creative and innovative citizens. The issue 

for many countries is that the legal, political, social, and educational structures 

necessary to support and nurture a culture of creativity are absent or 

poorly developed. Success demands integration of all these elements. 
 

Culture can enable our pursuit of the unknown, while character, formed and 

enabled by culture, supports and encourages curiosity and invention. Innovation 

is the desire to transform the world based on new ideas, and creativity is the 

personal energy to explore the unknown and find the answers to profound 

questions that have never been answered. 
  

I encourage you all to go forth and create and invent a better world! 
  

Thank you. 
 


