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Cooperative Design 

When it comes to cooperative design, the key question is not how we do it, but why we do it? In the 
1980s, Japanese firms became a real threat to US firms. For example, Toyota was becoming the best-
selling car manufacturer. Most of the electronics that had been invented in the USA was now being 
made by Japanese firms. The US government perceived it as a national security threat. The Japanese 
firms had suddenly become the top producers within a period of just about 20 years. That was quite a 
shock for a lot of people. Our goal was to understand what they were doing. We were wondering what 
they were doing that we were not doing. Several hypotheses came up. For example, we thought the 
Japanese government had developed some secret computer, a fifth-generation computer, for expert 
systems and A.I. We thought they had some mathematical equations that we didn’t know about. And at 
the end of the day it turned out that… they were working better in teams. Over time, the automobile 
had evolved and become a more complex system. The individualist culture was not well-adapted to 
cope with that complexity. The collectivist culture of Japan was much more appropriate. The Japanese 
was better suited to deal with the complexity of modern manufacturing. Any technology moves through 
increasing complexity, and they were there at the right time to take advantage of their culture of 
cooperation, of working in teams.  

If I were to say what is the main contribution of engineering to humanity, I would say that it is 
feedback. The essence of feedback is that you can measure. There are four ways to measure things. The 
first way is to give it a name: “nominal measurement”. For example, water can be hot or cold. That’s just 
a name. Hot. Cold. The second level of measurement is hotter and colder. Now I am taking two things 
and saying that one thing is on top of the other. That is an “ordinal measurement”. And that’s where the 
social sciences end. All the measurements in the social sciences are either nominal or ordinal.  

But scientists can go a step further: they can tell you which one is hotter by how much. What is cold to 
you, may be hot to him. If we want to improve design, if we want to improve innovation, we need a a 
way to measure it. Larry Leifer, who was the founder of the Center for Design Research, had an insight 
which was very interesting. He had been working in the field of robotics. But he had also worked in bio-
design and bio-engineering. And he was also a pilot. While working with engineers on rehabilitation 
products, he found that the products they were building did not meet the needs of disabled people. And 
he pointed the finger at the engineers: to improve the products, I need to “improve” the ones who build 
the products. A lot of people look at the consumer, but Larry was looking at the producer. If you want 
better products, you have to deal with the engineers who build them.  Therefore he shifted the problem 



to understanding the engineers and the designers. And so we started to measure the design, with the 
goal of creating the right environment for design. If you fly an aircraft with no instruments, you are 
basically blind.  Our goal was to find the instruments for the innovation process. When you have that 
instrument, you see. Over the years we have been collecting the  metrics of the design process.  

A seminal study by John Tang at Xerox PARC  (“Toward an Understanding of the Use of Shared 
Workspaces by Design Teams”, 1989) showed that designers spent 35% of their time on gesture, 46% on 
drawing, and only 19% on text. So design is mostly non-verbal. 

Another thing that we measure is emotions. We ask a set of questions that we call “Generative Design 
Questions” looking for the people who asked both critical and generative questions. You have to ask 
both, whereas most people in school learn only one. When I studied the Japanese system, I found that 
they had developed a lot of ways of asking questions. Very systematic. In the West people just raise 
their hands and ask questions. The Japanese system is question-driven, because that’s what drives 
curiosity, and therefore science, but it has to be both generative and critical. Most schools have just 
taught the critical, so the students pass the exams but it doesn’t tell us if they have imagination.  

Science only has 7 measurements:  length, mass, time, temperature, electric current,luminous 
intensity (lumens) and amount of substance (moles). A These are the basic SI units (International System 
of Units). All other measurements are combinations of these seven. Our goal is to understand what are 
the basic units of innovation. For example, language and emotion. And then we study how they 
combine. 

 In our research, initially we focused on the individual, whereas we should have focused on the team. 
For example, you need both analysis and synthesis. These are different kinds of thinking. Instead of 
trying to find them both in one person, it is easier to find them in the team.  

A key figure is the design coach, the equivalent of the coach of a sports team: the coach sees the 
whole game from the outside. We found that the design coach played the same role, for the 
entrepreneur, as a venture capitalist. A good venture capitalist is also a good coach.  

I was involved in a program,  started in 1999, that focused on venture design. Venture design is what 
most people call “entrepreneurship”. But if I use the word “entrepreneurship”, most people will believe 
I am an entrepreneur. Humans design products, but they also design ventures. I could also design a 
company like Youtube, and the sell it.  

It is important to understand what I mean by “design”. There is a book that was written in 1969, by 
Herbert Simon, it was called “The Science of the Artificial”, and it was about this basic human faculty of 
designing things. He emphasized that we invent through design. A medical doctor is also a designer 
because he designs therapies. A salesman is a designer: he comes, listens to you, and designs a message 
to sell you a product.  

 

The Language of Design 

I am an engineer. When I was a student, I never thought that language was that important. I thought 
that the key to design was some equation, some mathematics. But, as I looked at the data, it was clear 
that engineers create language. In fact, if I want to tell you what has been invented, in the English-
speaking world, between 1960 and 2010, I get a good approximation if I take a good dictionary in 1960 
and a dictionary published in 2010. For example, if you look at the English dictionary of 1960 for the 
word mouse, it will tell you that it is an animal. But now it will tell you both an animal and a computer 



mouse. In 1960 there was no computer mouse. Language helps us trace how human beings are 
developing their civilization. What do good entrepreneurs do? They tell stories. We are good story 
tellers. If an entrepreneur tells you a good story,  you want to buy her product, or you want to join her 
company. Good entrepreneurs are good at re-framing, at finding quickly a frame for their audience. 
They actually tell a different story to each person. The story-tellers, in different cultures, have their own 
way of drawing in their audience. If you are a story-teller, you are designing. You are gauging what’s the 
mood, and what story will appeal to the audience. What metaphor.  

 

Motivation to Design and Innovate 

Everybody designs, but different cultures assigned different values to the design activity. In the West 
we prototyped a way to have institutional rules such that they can foster innovation. The West values 
the inventor, the first person to design something, and grants her a patent and protects her intellectual 
rights.  

Everywhere in the world, human beings produce assets. If I assign this asset to an owner, it becomes a 
property. If I take this property and assert a value to it, it becomes capital. So capital is just a conceptual 
entity, that passes through a legal system, to become capital.  The British system  were the first to work 
this out. In a sense, they got capital out of thin air.  

 

The Paradox of Innovation 

Three years ago somebody sent me Piero Scaruffi’s essay titled “The Paradox of Innovation”. He 
correctly perceived it as a threat. He perceived it as madness. Society is right to put innovators in 
madhouses. Well… these are the people I work with! Piero got it right. In society, wherever people are 
using innovation, if you show it to them, they’ll kill it. Society doesn’t like change. What motivates 
people is loss aversion. It’s the fear of losing.  

Innovators don’t like being normal. Or what society finds normal is very far from who they are. So they 
operate on the edges. By the time people are able to relate to their madness, these innovators have 
become heroes and we shouldn’t lock them up. Instead, we should celebrate them. And that’s what 
you’ve seen happening in Silicon Valley, we’ve started celebrating the mad people.  

Very critical for innovation are children. What are they dreaming about? Their dreams can tell more of 
the future than my dreams. Their dreams are an indication of the future.  


