
 

 
Abstract 
 
Today innovation is rightly seen as a critical success factor for all types of organizations, from 
large, established enterprises to Silicon Valley startups. And yet, for many companies, 
innovation remains elusive, more likely to be discussed than achieved in any systematic way. 
But innovation is not some kind of mysterious dark art, and at Autodesk we've come to believe, 
through much theory and practice, that by blending the three essential elements of innovation — 
toolset, skillset, and mindset — organizations can move beyond the realm of “innovation 
poetry,” and into the realm of innovation practice. 
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Today innovation is widely, and correctly, acknowledged as a critical success factor for all types 
of organizations, from massive global corporations and complex government agencies to small, 
growing businesses and agile Silicon Valley startups. Study after study — not to mention our 
own personal experiences — has conclusively shown that increased innovation can lead us to 
greater revenues, profits, market share, brand value, competitive separation, and strategic 
advantage. 
 
So if the impact of real innovation is so positive, it would be logical to assume that it is also 
widely pursued and achieved — but that is not the case. Autodesk's own research on 
innovation, as well as innovation research in general, reveals that organizations of every size 
and shape, and in all industries and geographic locations, have significant difficulty defining, 
measuring, and doing innovation. This raises a fascinating question: Why, exactly, is innovation 
so rarely achieved, at least in any kind of systematic way? 
 
Part of the reason can be found in the inherent newness and unpredictability of true innovation, 
which is at odds with the traditional cultures and processes of so many organizations; and part 
of it stems from the daunting urgency and pressure around innovation — the perceived need, 
often emanating from the corner office, to "Innovate! Right now!" But if energetic mandates from 
senior leadership about innovation are not robustly supported with an overall culture, and proper 
incentives, conducive to innovation, the result will likely be lots of talk and very little action.1 
 
The good news about innovation is that it's not some kind of dark art; it’s not the purview of a 
mysterious secret society; it doesn’t depend on hard-to-find lone geniuses; and it’s certainly not 
as hard to define or achieve as the innovation gurus often make it out to be. At Autodesk we've 
come to believe, through much theory and practice, that by blending the three essential 
elements of innovation — toolset, skillset, and mindset — organizations can move beyond the 
world of “innovation poetry” and into the realm of real innovation. 

 
  

                                                 
1 For more on the related topic of incentives, see Steve Kerr's essay, "On the Folly of Rewarding 
A and Hoping for B," published in the Academy of Management Journal in 1995. 
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How Innovation Really Gets Done: Autodesk, Silicon Valley, and You 
  
We're often asked the question, "How does Autodesk innovate?" — which we take as both a 
specific question about Autodesk, as well as a general question about “How Silicon Valley 
innovates.” We also think people ask this question because they, themselves, want to innovate, 
or at least innovate more consistently and effectively. 
 
What follows is our perspective on the three essential elements required for innovation: toolset, 
skillset, and mindset. We’ve developed this innovation framework over the past eight years, as 
Autodesk has made the journey from being a “fast-follower” company—where we generally 
waited for other companies to innovate, and then followed in their wake, focusing on 
democratizing technology rather than creating it—to being a company leading with genuine 
innovation. In a way, our increasing innovation is a return to our roots as a pioneer of the CAD 
industry in the early 1980s, when we leveraged the PC revolution to create AutoCAD, one of the 
most innovative products of that decade. 

 

 
[Credits: California Academy of Sciences; Temple/Burning Man; Shanghai Tower; Green Ocean Energy; 
Autodesk Gallery; Tesla; Sandra Bullock in Gravity; NotImpossible Labs; Iron Man] 

 
A Point of View Shaped by Customers Who Must Innovate 
 

At Autodesk, our views on innovation have been influenced by our interactions with our 20 
million global customers, who are the world’s designers, engineers, architects, and digital 
artists. They design and make the places, things, and media we see all around us. They design 
buildings and bridges, products and cars, and films and games. For many of them, the very 
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nature of their professional work demands innovation — which we define as “establishing 
something new or different, out in the real world that has a significant impact” — and this 
imperative has helped form our thinking on innovation. 

 
Toolset, Skillset, Mindset: The Three Essential Elements of Innovation 
 

 
 
There are three things that every organization needs to innovate: an innovation toolset, skillset, 
and mindset: 
 

 Toolset: the specific tools required for the organization to create the products, services, 
and experiences it delivers to its customers. 

 
 Skillset: the collection of “meta-skills” that all professionals need to innovate, regardless 

of their specific industry or role. 
 

 Mindset: the various mental models, cultural attitudes, and ambient beliefs (often subtle 
or even invisible) that exist within the organization. 

 
All three of these "sets" are necessary for innovation, and they mutually reinforcing; without all 
three of these in place, working in concert, a failure to innovate is the likely outcome. 
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Toolsets 
 

Three specific toolsets are essential for innovation in the world of Autodesk and our customers, 
who are imagining, designing, and creating the places, things, and media we see all around us. 
Of course, different industries and professions require different toolsets, so the following 
toolsets should be seen as specific to the realm of Autodesk and its customers, and therefore as 
illustrative of the basic concept of a "toolset," rather than definitive. 
 

Capture 
 

The first toolset we need is one that can help us capture reality. When we design something, we 
begin with a model in the computer. Traditionally we’ve started this process with a kind of blank 
slate, but today it’s much easier to bring the existing world into the computable environment. 
Techniques like Lidar, point clouds, and photogrammetry* (which have all been around for some 
time) have been decreasing in price and increasing in capacity in recent years, making it both 
cheaper and easier for us to capture reality, therefore giving us a richer starting point for our 
designs and innovations. And the development of the Internet of Things (IoT) has made it 
cheaper and easier to apply sensors to objects, environments, and experiences, which gives us 
another way to continuously capture reality — in the form of information and performance data 
— as well as greater insight into how things actually perform. 
 
Today we can do reality capture: 
 

1. At a very large scale: For example, we can capture entire cities, and use that data to 
create complex digital models for urban planning and other uses; 

 
2. Underwater: Recently, we did a project with the USS Arizona at Pearl Harbor. We sent 

divers down to the sunken ship, which was destroyed during the Pearl Harbor attack 
and, by using the scans and photos they captured, we were able to create a digital 
model of the ship. By capturing this piece of American history, we’re preserving the 
memory of the many Americans who died in that attack, and allowing people to 
experience a sacred space that they couldn't access in any other way. 

 
3. In the air: We can use drones to capture the very latest information about our projects, 

including even the tallest structures we're creating. 
 
4. In virtual cinematography: which allows filmmakers to combine both the physical actions 

and emotional performances of actors in the computer — as director James Cameron 
was able to do in Avatar. This technique allowed Cameron to evaluate the shots he was 
getting in real time (because he could see his human actors as if they were 10-foot-tall 
residents of Pandora), rather than having to wait until the "post-production" phase of the 
process. Virtual cinematography is an example of reality capture even being useful when 
the final output of the process is not even "real," but rather, a work of fiction. 



Toolset, Skillset, Mindset 
The Three Essential Elements of Innovation 

 

© 2017 Autodesk. This work is licensed under a Creative Commons Attribution 4.0 International License. 5

 
5. In real-time, through the Internet of Things (IoT): Once everything is sensored 

appropriately, we will be connected to a real-time flow of continuous data that will greatly 
amplify our ability to design effectively; and also to adapt our designs over time. 2 

 
Compute 
 

The second toolset we need is one comprised of tools that can help us to apply advanced 
computing to our designs. 
 
Today, with the advent of the cloud, computing power is becoming radically cheaper and 
accessible — essentially, becoming infinite. Today, one person with one computer has much 
greater power than they could ever have accessed just a short time ago. This amount of 
computing power makes it possible to design in very different ways, for example, using 
generative design, a process in which we give the computer a set of parameters, and it gives us 
back a range of design options that it has generated. This approach inverts the traditional 
design process, shifting the task of creating designs from the person to the computer, leaving 
we humans with the higher-level task of curation: evaluating, developing, and finally selecting 
designs. 
 

 

                                                 
2 Lidar: measures distance by illuminating a target with a laser and analyzing the reflected light; 
point cloud: a set of data points in a coordinate system, often created by 3D scanners and used 
to represent the external surface of an object; photogrammetry: the use of photography in 
surveying and mapping to measure distances between objects. 
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This bicycle component (shown above) is a good example of what can now be generated by a 
computer. It’s very strong, but its lattice configuration – using less material than a traditionally 
manufactured bike – also makes it very light.  As you can see, it has a sort of otherworldly 
beauty — and it cannot be made by traditional methods; it can, however, be made with 3D 
printing. 

 
Create 
 

The third toolset we need is the one that helps us make our designs real. This is the create part 
of the “imagine, design, and create” process that our customers use to bring things to the world. 
 
Recently developments in advanced manufacturing have been democratizing the ability to take 
ideas and make them real, and changing the way companies make things.  
 
Today there are at least four main types of advanced manufacturing, all of which are becoming 
digital, and therefore more flexible:  
 

 Subtractive: This is often seen as "traditional" manufacturing because it's been around 
for a long time; examples include CNC milling and laser cutting. The software controlling 
subtractive manufacturing has been getting much better in recent years, making it easier 
to do, and more flexible and powerful. 

 
 Additive: This includes 3D printing, which has grown increasingly popular due to things 

like the maker movement, which has democratized this technology. Today we're seeing 
the rise of "industrial additive manufacturing," as companies explore the value of 
incorporating additive techniques into their processes. 

 
 Robotic: Robotic assembly has been around for decades, but today the variety, 

flexibility, and power of these increasingly smart machines is rising sharply. And as with 
subtractive manufacturing, much of these gains are due to improving quality of the 
software used to control robots. 

 
 Bio/Nano: This is the realm of designing and making things, some living and some not, 

at the smallest levels imaginable. Examples include using DNA as a building material to 
create a nanomachine that can identify and destroy cancer one cell at a time, and the 
development of infinitely flexible nanomaterials that can react to their environments. 

 
It’s now possible to combine additive and subtractive methods in the same machine. We’re also 
seeing robots creating things in new ways. For example, artist Achim Mengis has recently 
designed and constructed a beautiful pavilion in Germany (shown below) with help from a robot 
that weaves carbon-fiber strands into the final structure. 
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Autodesk has recently released Ember, our 3D printer (shown below). Ember helps to unify the 
overall design process, and also serves as a reference implementation for our open-source 
Spark software platform. We’ve also made the hardware and materials open-source and, to help 
companies in this new 3D printing industry get off the ground and develop their ideas, we’ve 
created a $100 million 3D printing investment fund. 
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So, our innovation toolset must help us Capture, Computer, and Create. Fortunately, to acquire 
an innovation toolset, you mostly need money (and some time, for training, and learning to use 
the tools). 
 
But a toolset is far from sufficient for innovation; next we'll turn to the innovation skillset, which is 
a set of three meta-skills that are effective/essential across all industries. 
 

Skillsets 
 

An innovation skillset mostly requires time, for hiring people with those skills, and training 
people to help them acquire them. 
 
The following three skillsets are essential to innovation: 
 

Insight 
 

The first skillset involves understanding who we’re serving and making things for, and why.  
 
This requires more than just “doing what customers say.” It means gaining insight into their 
worlds, their goals, what they’re trying to achieve, and why they’re trying to achieve it, so that 
the products, services, and experiences we create for them will give them that all-important 
“wow!” feeling. 
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One simple way to understand the power of insight is what we call “The Orange Story.” It goes 
like this:  
 

A mother sees her son and her daughter arguing over who gets the last orange and, 
without stopping to learn any more about the situation, she does the simplest thing 
possible: she cuts the orange in two, giving each child a half. This seems like a good 
solution—until she comes back later. What she finds is that her son has eaten his half of 
the orange, leaving the rind; while her daughter has done just the opposite — she has 
used her portion of the rind for her school art project, leaving her part of the orange sitting 
there on the table.  
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This story illustrates the simple truth that taking the time to develop true insight about what 
people really want helps us get better at giving them those things.  
 
Insight is really about understanding people—not just what they know or say they want, but 
what would make them truly happy, even if they haven’t thought of it yet. For example, the kids 
pictured below are from Sudan. They had both lost limbs, and they needed durable, functional, 
and affordable prosthetics, and were very happy to have these, made by made by Not 
Impossible Labs. Although they're not something a technology executive in the U.S. would 
necessarily want, these work very well for this audience — and they cost only $100.  
 



Toolset, Skillset, Mindset 
The Three Essential Elements of Innovation 

 

© 2017 Autodesk. This work is licensed under a Creative Commons Attribution 4.0 International License. 11

 
  
Autodesk makes tools for customers like the California Academy of Sciences and Nike, who are 
both working to do some pretty ambitious things; so it’s essential that we gain insight into their 
visions and motivations in order to create products that will help them achieve their goals. 
 
One of the best ways to gain valuable insight into people is through a technique called 
ethnography. This allows you to see people in their natural habitats and observe them on a day-
to-day-basis. Other techniques such as design thinking, and Autodesk’s own Innovation 
Genome (shown below), have also proven effective for generating and leveraging the insight 
needed to support innovation. Using the techniques from this project, people identify an 
innovation target; generate potentially innovative ideas; prioritize and develop those ideas, and 
create real-world action plans for making them real. 
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Design 
 

The second innovation skillset is design. It’s what Autodesk helps our customers do, and it’s our 
core business.  
  
Design is critical to innovation for obvious reasons. Let’s say you’ve created something new or 
different, and you want it to be known and be used in the outside world. Whether or not what 
you’ve created will actually become established out in the world depends greatly on its design. 
Is it easy to adopt and use? Does it offer high performance and a good experience? Is it 
beautiful? Design is often the difference between an invention that never takes off and an 
innovation that has succeeded out in the world. 
 
Innovators use design tools to make models and prototypes, and to analyze and improve 
performance. They also use them to explore new methods and materials. The example below 
shows a carbon fiber reinforced polymer chassis on a BMW i3. 
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Great design, and real innovation, are both about creating an overall experience. The image 
below, showing the headquarters of the Long Now Foundation in San Francisco, is a good 
example of the power of experience. From the minute you walk in, it’s one seamless, 
compelling, experience — from the beautiful café and well-stocked library, to the inspiring 
design of the room. 
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Collaboration 
 

The third skillset for innovation is collaboration, which is becoming increasingly important as the 
world becomes more and more connected. Today more than ever, we work with people from a 
variety of cultures and disciplines, whose worldviews and values are often markedly different 
from our own. This kind of collaboration requires an increased focus on the "soft skills" of 
business, such as listening, empathy, facilitating, and consensus building. 
 
Collaboration is essential to innovation for two reasons: 
 
First, as our challenges become increasingly complex, the skills and knowledge required to 
address them are unlikely to be found in any single person; strong collaboration can bring 
together the right combinations of people required to address, and ideally leverage, this 
complexity. 
 
And second, the true magic of innovation often happens at the intersection of two disparate 
disciplines; for example, Gutenberg's innovative combination of the stamp punch and the wine 
press to create the printing press. Good collaboration is essential to creating this kind of hybrid-
vigor, which is key to many innovations. 
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And new types of collaboration are cropping up, inspired and enabled by new technologies. For 
example, crowdsourcing is becoming more common, as with the company Innocentive, which 
presents its clients' challenge to the crowd (specifically, its community of "Solvers"), which then 
sends back ideas for evaluation, combination, and eventually, realization. And we're even 
seeing new types of financial collaboration, for example, Kickstarter, which is a site that allows 
people to crowdfund an idea, getting money from people they’ve never met, or even heard of, 
for that matter. 
 

Mindsets 
 

So, building on our toolsets and skillsets, the third “set” we need for innovation is a mindset. 
 
If we're not thinking about innovation in expansive, productive ways, even if we have a great 
toolset and skillset, the results are likely to be limited at best. 
 
Developing the right mindset for innovation requires no set amount of time or money, but it's 
still, paradoxically, the most difficult aspect of innovation to acquire, and maintain.  
 

 
 
Separate 
 

The first innovation mindset we need is one of separation, of differentiation from our 
competitors. Without separation, we become a commodity, offering things that are similar to 
what is available from everyone else in the same market space. Commoditization usually 
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creates an enervating price war where no one wins — except, perhaps, the consumer, but only 
in the short-term, because as prices fall, quality and innovation usually decline, as well. 
 
We can avoid commoditization and achieve separation by doing new and different things for our 
customers that they consider meaningful and valuable (thus giving them a "Wow!" experience); 
and ideally, these would be things that our competitors can't or won't do (hopefully giving them 
an "Uh-Oh..." experience). 
 
If we can succeed in separating ourselves, our products, and our companies from our 
competitors, we can reap serious rewards, including better prices and margins, increased 
market share, strong brand value—and ideally, long-term competitive advantage and success.  
 
 

 
 
It’s important to recognize two very different types of innovation in the context of separation. The 
first type is sustaining innovation, which is about things like constant improvement, reliability, 
scale, responding to trends, and best practices; these are the kinds of things that don't give us 
separation, but merely keep us in the game and prevent us from falling behind our competition. 
The second type is breakthrough innovation, which is about new solutions, unexpected 
surprises, experimentation, leveraging trends, and next practices; these are the kinds of things 
that give us separation. Sustaining innovation is about keeping up, while breakthrough 
innovation is about leaping ahead. 
 
Both these types of innovation are essential, but it's important to acknowledge that many 
successful organizations tend to instinctively gravitate toward sustaining innovation, because 
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sustaining innovation is needed to consistently achieve scale, performance, and reliability. 
Large, successful companies develop sustaining innovation cultures to succeed, but they often 
don't distinguish between this sustaining innovation and breakthrough innovation, and therefore 
end up applying the techniques of the former, inappropriately, to the latter. For example, doing 
incremental innovations around things like “increased operational efficiency,” can offer some 
value, but it usually doesn't provide the kind of “Wow! /Uh-Oh...” impacts that we're looking for. 
All organizations have to do sustaining innovation — it is necessary, but it's not sufficient. 
 
A great Autodesk customer example of breakthrough innovation is the BioLite Stove, shown 
above, on the right. It takes a pretty tired category — the camping stove, which is often a 
commodity product — and basically reinvents it in an exciting way. The breakthrough innovation 
here is its ability to create clean energy and electricity from just twigs and sticks, as the stove 
captures heat from the “campfire,” converts it into usable electricity, and powers a small fan, 
which blows on the flames and dramatically improves combustion. This is a pretty simple idea, 
but the engineering required to make it happen is complex. The BioLite team was able to get the 
engineering done in part because doing the kind of analysis it requires has become much 
cheaper and easier via the increasing power and democratization of design tools. 
 
And while the BioLite stove is a great product for campers in developed nations, in developing 
nations it's literally a lifesaver, because its clean burn drastically reduces the toxic fumes 
produced by many cheap cooking stoves. That's a business model innovation — in part 
because revenues from developed countries subsidize activities in developing nations — and a 
breakthrough innovation. 
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Experiment 
 

So let's say we've achieved a mindset focused on separation — in order to figure out what we're 
going to do to separate, and how to do it, we have to also develop a mindset of experimentation. 
 
Even companies that engender a “spirit of separation” will find that, without the commensurate 
willingness to experiment, they won’t be able to achieve much real separation. When trying to 
do things that are truly new, it’s not possible to predict what will happen, which makes it 
imperative that people feel they have the freedom to try things, see what fails, find what works, 
and build on those successes. 
 

 
 
Autodesk's Innovation Continuum is a good way to demonstrate the critical value of 
experimentation; it shows us that every innovation in human history passes through five very 
distinct phases in the course of its evolution. To illustrate these phases, we'll use the innovation 
of the mobile phone. 
 

 First, the innovation is thought to be “impossible” — meaning it simply can’t be done, or 
hasn't even been conceived of yet. For example, in the year 1965, the American satirical 
spy television show Get Smart showed their lead agent Maxwell Smart using a "shoe 
phone"; at this point, the concept of a mobile phone was still firmly in the "impossible" 
phase of the continuum. 

 
 Next, the innovation enters the “impractical” phase —meaning that, while it may be 

technically possible to do, it’s not really a viable option for a wide range of people and 
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companies yet, often because of the time, expertise or expense required to make it 
happen. The mobile phone entered this phase around 1984, when Motorola released the 
DynaTAC cell phone, made famous by the Michael Douglas character Gordon Gekko in 
the 1987 film Wall Street. At this point, the mobile phone was no longer "impossible," but 
it was not yet widely possible for many people to use (due to high price and low 
functionality). 

 
 In the next phase, the innovation becomes “possible,” or widely possible. Suddenly, a 

dramatically larger percentage of the market/population/world can access the innovation. 
This is the phase where industries are formed, careers are made, huge amounts of 
money are generated, media coverage spikes, and the world can be changed. The 
mobile phone entered this phase in the late 1990s, as companies like Nokia came out 
the kind of cheaper, smaller, lighter, and better looking phones that eventually led to 
mass global adoption. 

 
 Then, we start heading back down the slope to the "expected" phase, when people have 

grown accustomed to the innovation and just expect to have it available. The mobile 
phone entered this phase around the mid-2000s, when a critical mass of people had 
acquired mobile phones and just assumed that other people would have them, too. 

 
 At the “required” phase, people really can’t operate without the innovation — but they 

don't really notice it, either. This is great, since it means it’s become essential — but it 
also means the innovation has now become a commodity. We are certainly in this phase 
with mobile phones today; in the U.S. 91% of all adults own at least one cell phone, 
moving it firmly into the "required" part of the continuum. 

 
The Innovation Continuum shows us that sustaining innovation happens in the middle and right 
sections of the continuum, whereas breakthrough innovation starts in the left section of the 
continuum, in the “Impossible/Impractical” phases. This means that we need to be very 
comfortable with — and excited by — the idea of experimentation, because that’s just about the 
only way to operate in those two phases.  
 
We've worked hard to create a culture of experimentation over the past few years, particularly at 
our Pier 9 location in San Francisco. There, we have all manner of fabrication machines, from 
CNC machines and water jet printers to additive manufacturing machines. Our employees are 
encouraged to bring their own experiments there for development and exploration. The 
concepts of risk and failure, so often consciously avoided in the course of traditional business, 
are accepted as natural parts of the process of experimentation. Even our CEO, Carl Bass, 
takes part in the process: below we can see him standing with the go-kart he built with his son. 
The next step for this project, as befitting the CEO of a technology company, is to make it a 
“self-driving” go-cart. 
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At Autodesk, we also build products that help our customers experiment more effectively. 
Fusion 360 is a good example of this, because it gives everyone easy access to the same real-
time digital models, accelerating collaboration and, ideally, innovation. Fusion brings together 
industrial design and mechanical engineering — plus all of the aspects of the entire design 
process. 
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Fascinate 
 

The third innovation mindset is the idea of fascination; and that means three things: 
 

 First, that our goal should not be to merely “satisfy” our customers or even to “delight” 
them, but instead, to literally fascinate them — to create products, services, and 
experiences that are so compelling that they are drawn to them at the deepest levels. To 
do this, we usually have to create and present things that are truly new and surprising. 

 
 Second, it means that we also endeavor to fill our organizations with people who are, 

themselves, fascinated by the work they’re doing. Bringing this kind of person in and 
letting them follow their own instincts and interests is one of the quickest ways to 
increase the innovation quotient of a company. 

 
 And third, it means that we go out of our way to explore in unusual places, intentionally 

looking for and addressing our blindspots. 
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One of the most fascinating things we’re currently working on at Autodesk is robotics. For 
example, we’re working with a company called ModBot (whose product is shown above), whose 
mission is to make robots cheaper and more modular. We’ve also partnered with a company 
called Made In Space on a project that printed the first object ever wholly created in space. 3D 
printing in space is a compelling idea because of the obvious benefits of not having to “bring 
every spare part with you,” and instead, printing only what you need, when you need it. 
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Burning Man is another example of something fascinating that Autodesk has become involved 
with in recent years. It’s a wild event in the Nevada desert, where participants actually create an 
entire city of 70,000 people from scratch, and then hold a festival where some of the world’s 
most imaginative and innovative people create and display crazy art cars, moving statues, and 
every manner of artistic and technological expression. It's also a hotbed of challenging and 
unusual engineering and design problems that have often been solved brilliantly. At the end of 
the event, the entire city is dismantled and the desert is left even cleaner then when everyone 
arrived. Through Burning Man, Autodesk has met some incredible, and yes, fascinating, people; 
and we think some of that ambient fascination has rubbed off on our company culture. 
 
Three other things that we're finding fascinating at Autodesk are: 
 

 The Internet of Things, the coming uber-connected world that will be filled with smart 
objects and sensing environments, and will eventually include trillions of things 
communicating and collaborating with us and each other. As this long-heralded idea 
finally becomes real, it is fundamentally changing the way we design and use the things 
we create. 

 
 Synthetic Biology, which is the design of life, and life-like things, itself. Awhile back, 

when we realized that people were using existing Autodesk products to do work in the 
medical and healthcare fields, we decided to create custom-designed tools for scientists, 
doctors, and medical researchers, to help them do their work more effectively and more 
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creatively. We're also working with biology more conceptually, as a metaphor that can 
offer us insights on doing better design. 

 
 The Future of Work/The Augmented Age, which are two related concepts: 1. How 

humans are going to do their work in the future; and 2. Our evolving relationship with the 
brilliant machines we're creating — everything from computers and software to robots 
and artificial intelligences — which we call the Augmented Age. This area of inquiry goes 
far beyond the field of "technology," and into the more complex realms of people, 
technology, society, economics, etc., and how they are dynamically connected and 
evolving together. 

 

 
 

Achieving An Innovation Mindset Requires Character 
 

Adopting, or improving, an innovation mindset also requires something else that is rarely 
discussed in the innovation literature: character. Innovation is hard work, and real, 
breakthrough innovation requires going beyond orthodoxies and, in fact, challenging them 
directly. This is not easy to do, and requires the courage of one’s convictions. It requires 
character — specifically, the following three characteristics: 
 

1. Resolve: to go your own way, despite potentially fierce resistance; 
2. Grit: to keep going when things get tough, which if you're trying to innovate, they will; 
3. Courage: to stare into the abyss of the unknown and still move forward, into it. 

 
The necessity of these rare and precious qualities is one of the reasons why an innovation 
mindset costs no money, and takes no time, and yet is still the hardest innovation "set" to 
acquire. And yet, an innovation mindset is the most critical of the three innovation "sets" to 
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achieve, because without it, innovation will remain an alluring, but ultimately elusive, vision, 
always just out of reach, over the horizon. 
 

 
 
Toolset, Skillset, and Mindset: Bringing Them all Together for Innovation 
 

These three elements of innovation are all essential, individually — but they're also highly 
interdependent, which means that it's most useful to look at them holistically. 
 
Some examples of this interdependence: 
 

 If you have a strong toolset for, let's say, your designs, that makes it easier to 
incorporate the benefits of a strong skillset, e.g., things like insights from customer 
interactions or some great ideas from a global, virtual collaboration working session. 

 
 If you have a strong skillset that includes the ability to do great design, that makes it 

easier to realize the mindset of experimentation with many different variations of the 
experiences you're creating for customers. 

 
 And if you have a strong mindset that really embraces competitive separation, that 

makes it more likely that you will keep your toolset for computing/designing state-of-
the-art, because that exploring many different design options quickly and easily is 
necessary to achieve that kind of separation from competitors and their offerings. 
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First Things First: The Primacy of the Innovation Mindset 
 

But even as we acknowledge the necessity for all three of these elements of innovation, and 
their interdependent relationship, it's also important to recognize the unique difficulty of 
achieving and maintaining an innovation mindset. As mentioned earlier, a toolset can be 
acquired with money, and a skillset with time — but even though achieving an innovative 
mindset requires no set amount of money or time, it's still the most difficult of the three to do. 
 
Part of the reason for this is the inherent "invisibility" of a mindset: with a toolset, you can 
see the tools, themselves; with a skillset, you can watch the skills being used; but because a 
mindset is a mental phenomenon, it really only exists in the collective mentality of the 
organization. It frames the way we look at the world, making it almost impossible to see. In 
some strange way, a mindset will only swim into view when we explicitly focus on it — and 
when we see it becoming clearer, that's when we have the ability to change it. 
 
So therefore the ultimate question is, both for professionals and organizations: "How 
committed to a mindset of innovation am I/are we, in terms of separation, experimentation, 
and fascination?" 
 
And do we really have the character — the resolve, the grit, and the courage — to 
persevere with our innovations when the status quo and the powers-that-be in our 
organization rise up to oppose us (as they inevitably will)? 
 
Your answers to those critical questions will ultimately determine how much real innovation 
you do — and therefore, the impact your innovations will have on your career, your 
organization, and the world. 
 


