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2.6: Creativity, Innovation and Invention
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"Creativity is Not Device Dependent" by eliztesch is licensed under CC BY-SA 2.0.

Alt Text: Creativity written in notebook

One of the key requirements for entrepreneurial success is your ability to develop and offer something unique to the marketplace.
Over time, entrepreneurship has become associated with creativity, the ability to develop something original, particularly an idea or
a representation of an idea. Innovation requires creativity, but innovation is more specifically the application of creativity.
Innovation is the manifestation of creativity into a usable product or service. In the entrepreneurial context, innovation is any new
idea, process, or product, or a change to an existing product or process that adds value to that existing product or service.

How is an invention different from an innovation? All inventions contain innovations, but not every innovation rises to the level of
a unique invention. For our purposes, an invention is a truly novel product, service, or process. It will be based on previous ideas
and products, but it is such a leap that it is not considered an addition to or a variant of an existing product but something unique.
Table 4.2 highlights the differences between these three concepts.

Table 4.2.1: Creativity, Innovation, and Invention

Concept Description
ability to develop something original, particularly an idea or a
Creativity Y . p . g g P Y . .
representation of an idea, with an element of aesthetic flair
Innovation change that adds value to an existing product or service

truly novel product, service, or process that, though based on ideas
Invention and products that have come before, represents a leap, a creation
truly novel and different

One way we can consider these three concepts is to relate them to design thinking. Design thinking is a method to focus the design
and development decisions of a product on the needs of the customer, typically involving an empathy-driven process to define
complex problems and create solutions that address those problems. Complexity is key to design thinking. Straightforward
problems that can be solved with enough money and force do not require much design thinking. Creative design thinking and
planning are about finding new solutions for problems with several tricky variables in play. Designing products for human beings,
who are complex and sometimes unpredictable, requires design thinking.
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"Airbnb Office" by Open Grid Scheduler / Grid Engine is marked with CCO 1.0.

Alt text: Airbnb sign

Airbnb has become a widely used service all over the w\orld. That has not always been the case, however. In 2009, the company
was near failure. The founders were struggling to find a reason for the lack of interest in their properties until they realized that
their listings needed professional, high-quality photographs rather than simple cell-phone photos. Using a design thinking
approach, the founders traveled to the properties with a rented camera to take some new photographs. As a result of this
experiment, weekly revenue doubled. This approach could not be sustainable in the long term, but it generated the outcome the
founders needed to better understand the problem. This creative approach to solving a complex problem proved to be a major
turning point for the company.8

People who are adept at design thinking are creative, innovative, and inventive as they strive to tackle different types of problems.
Consider Divya Nag, a millennial biotech and medical device innovation leader, who launched a business after she discovered a
creative way to prolong the life of human cells in Petri dishes. Nag’s stem-cell research background and her entrepreneurial
experience with her medical investment firm made her a popular choice when Apple hired her to run two programs dedicated to
developing health-related apps, a position she reached before turning twenty-four years old.9

Creativity, innovation, inventiveness, and entrepreneurship can be tightly linked. It is possible for one person to model all these
traits to some degree. Additionally, you can develop your creativity skills, sense of innovation, and inventiveness in a variety of
ways. In this section, we’ll discuss each of the key terms and how they relate to the entrepreneurial spirit.

2.6.1 Creativity

Entrepreneurial creativity and artistic creativity are not so different. You can find inspiration in your favorite books, songs, and
paintings, and you also can take inspiration from existing products and services. You can find creative inspiration in nature, in
conversations with other creative minds, and through formal ideation exercises, for example, brainstorming. Ideation is the
purposeful process of opening up your mind to new trains of thought that branch out in all directions from a stated purpose or
problem. Brainstorming, the generation of ideas in an environment free of judgment or dissension with the goal of creating
solutions, is just one of dozens of methods for coming up with new ideas.10

[ Brainstorming |
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"brainstorming" by Luigi Mengato is licensed under CC BY 2.0.

Alt text: drawing of a group of people brainstorming
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You can benefit from setting aside time for ideation. Reserving time to let your mind roam freely as you think about an issue or
problem from multiple directions is a necessary component of the process. Ideation takes time and a deliberate effort to move
beyond your habitual thought patterns. If you consciously set aside time for creativity, you will broaden your mental horizons and
allow yourself to change and grow.11

Entrepreneurs work with two types of thinking. Linear thinking—sometimes called vertical thinking—involves a logical, step-by-
step process. In contrast, creative thinking is more often lateral thinking, free and open thinking in which established patterns of
logical thought are purposefully ignored or even challenged. You can ignore logic; anything becomes possible. Linear thinking is
crucial in turning your idea into a business. Lateral thinking will allow you to use your creativity to solve problems that arise.
Figure 4.5 summarizes linear and lateral thinking.

LINEAR VS. LATERAL THINKING

Linear Lateral
*  Use of logic * Creative thinking
e  Step-by-step approach *  Open to possibilities
¢ Vertical flow down a *  Agility in problem solving
planned path for to consider better
innovation alternatives or
solutions

Figure: Entrepreneurs can be most effective if they use both linear and lateral thinking. (CC BY 4.0; Rice University & OpenStax)

It is certainly possible for you to be an entrepreneur and focus on linear thinking. Many viable business ventures flow logically and
directly from existing products and services. However, for various reasons, creativity and lateral thinking are emphasized in many
contemporary contexts in the study of entrepreneurship. Some reasons for this are increased global competition, the speed of
technological change, and the complexity of trade and communication systems.12 These factors help explain not just why
creativity is emphasized in entrepreneurial circles but also why creativity should be emphasized. Product developers of the twenty-
first century are expected to do more than simply push products and innovations a step further down a planned path. Newer
generations of entrepreneurs are expected to be path breakers in new products, services, and processes.

2.6.2 Innovation

Examples of creativity are all around us. They come in the forms of fine art and writing, or in graffiti and viral videos, or in new
products, services, ideas, and processes. In practice, creativity is incredibly broad. It is all around us whenever or wherever people
strive to solve a problem, large or small, practical or impractical.

"ART" by hwhoo-hwhare is licensed under CC BY-NC-SA 2.0.

Alt text: Graffiti of the word “Art”

We previously defined innovation as a change that adds value to an existing product or service. According to the management thinker and author
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Peter Drucker, the key point about innovation is that it is a response to both changes within markets and changes from outside markets. For
Drucker, classical entrepreneurship psychology highlights the purposeful nature of innovation.13 Business firms and other organizations can plan
to innovate by applying either lateral or linear thinking methods, or both. In other words, not all innovation is purely creative. If a firm wishes to

innovate a current product, what will likely matter more to that firm is the success of the innovation rather than the level of creativity involved.
Drucker summarized the sources of innovation into seven categories, as outlined in Table 4.3. Firms and individuals can innovate by seeking out
and developing changes within markets or by focusing on and cultivating creativity. Firms and individuals should be on the lookout for
opportunities to innovate. 14
Table 4.2.2: Drucker’s Seven Sources of Innovation15

Source Description

Looking for new opportunities in the market; unexpected product
The unexpected & pp p p

performance; unexpected new products as examples

. . Discrepancies between what you think should be and what is
The incongruity

reality
Process need Weaknesses in the organization, product, or service
Changes in industry/market New regulations; new technologies
Demographics Understanding needs and wants of target markets
Changes in perceptions Changes in perceptions of life events and values
New knowledge New technologies; advancements in thinking; new research

One innovation that demonstrates several of Drucker’s sources is the use of cashier kiosks in fast-food restaurants. McDonald’s
was one of the first to launch these self-serve kiosks. Historically, the company has focused on operational efficiencies (doing
more/better with less). In response to changes in the market, changes in demographics, and process need, McDonald’s incorporated
self-serve cashier stations into their stores. These kiosks address the need of younger generations to interact more with technology
and gives customers faster service in most cases.16

"square on an iPad" by Steve Rhodes is licensed under CC BY-NC-ND 2.0.

Alt text: person using a kiosks

Another leading expert on innovation, Tony Ulwick, focuses on understanding how the customer will judge or evaluate the quality
and value of the product. The product development process should be based on the metrics that customers use to judge products, so
that innovation can address those metrics and develop the best product for meeting customers’ needs when it hits the market. This
process is very similar to Drucker’s contention that innovation comes as a response to changes within and outside of the market.
Ulwick insists that focusing on the customer should begin early in the development process.17

Disruptive innovation is a process that significantly affects the market by making a product or service more affordable and/or
accessible, so that it will be available to a much larger audience. Clay Christensen of Harvard University coined this term in the
1990s to emphasize the process nature of innovation. For Christensen, the innovative component is not the actual product or
service, but the process that makes that product more available to a larger population of users. He has since published a good deal
on the topic of disruptive innovation, focusing on small players in a market. Christensen theorizes that a disruptive innovation from
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a smaller company can threaten an existing larger business by offering the market new and improved solutions. The smaller
company causes the disruption when it captures some of the market share from the larger organization.18,19 One example of a
disruptive innovation is Uber and its impact on the taxicab industry. Uber’s innovative service, which targets customers who might
otherwise take a cab, has shaped the industry as whole by offering an alternative that some deem superior to the typical cab ride.

One key to innovation within a given market space is to look for pain points, particularly in existing products that fail to work as
well as users expect them to. A pain point is a problem that people have with a product or service that might be addressed by
creating a modified version that solves the problem more efficiently.20 For example, you might be interested in whether a local
retail store carries a specific item without actually going there to check. Most retailers now have a feature on their websites that
allows you to determine whether the product (and often how many units) is available at a specific store. This eliminates the need to
go to the location only to find that they are out of your favorite product. Once a pain point is identified in a firm’s own product or in
a competitor’s product, the firm can bring creativity to bear in finding and testing solutions that sidestep or eliminate the pain,
making the innovation marketable. This is one example of an incremental innovation, an innovation that modifies an existing
product or service.2 |

= —

"Nestlé employee working on a Maggi production line in Nigeria" by Nestlé is licensed under CC BY-NC-ND 2.0.

Alt text: Man working on products

In contrast, a pioneering innovation is one based on a new technology, a new advancement in the field, and/or an advancement in a
related field that leads to the development of a new product.22 Firms offering similar products and services can undertake
pioneering innovations, but pioneering the new product requires opening up new market space and taking major risks.

Is a pioneering innovation an invention? A firm makes a pioneering innovation when it creates a product or service arising from
what it has done before. Pokémon GO is a great example of pioneering innovation. Nintendo was struggling to keep pace with
other gaming-related companies. The company, in keeping with its core business of video games, came up with a new direction for
the gaming industry. Pokémon GO is known worldwide and is one of the most successful mobile games launched.23 It takes
creativity to explore a new direction, but not every pioneering innovation creates a distinctly new product or capability for
consumers and clients.

Entrepreneurs in the process of developing an innovation usually examine the current products and services their firm offers,
investigate new technologies and techniques being introduced in the marketplace or in related marketplaces, watch research and
development in universities and in other companies, and pursue new developments that are likely to fit one of two conditions: an
innovation that likely fits an existing market better than other products or services being offered; or an innovation that fits a market
that so far has been underserved.
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"trash can/—1 = 5" by amo_designare is licensed under CC BY 2.0.

Alt text: a trash can and a recycling bin sitting next to each other

An example of an incremental innovation is the trash receptacle you find at fast-food restaurants. For many years, trash cans in
fast-food locations were placed in boxes behind swinging doors. The trash cans did one job well: They hid the garbage from sight.
But they created other problems: Often, the swinging doors would get ketchup and other waste on them, surely a pain point. Newer
trash receptacles in fast-food restaurants have open fronts or open tops that enable people to dispose of their trash more neatly. The
downside for restaurants is that users can see and possibly smell the food waste, but if the restaurants change the trash bags
frequently, as is a good practice anyway, this innovation works relatively well. You might not think twice about this everyday
example of an innovation when you eat at a fast-food restaurant, but even small improvements can matter a lot, particularly if the
market they serve is vast.

2.6.3 Invention

An invention is a leap in capability beyond innovation. Some inventions combine several innovations into something new.
Invention certainly requires creativity, but it goes beyond coming up with new ideas, combinations of thought, or variations on a
theme. Inventors build. Developing something users and customers view as an invention could be important to some entrepreneurs,
because when a new product or service is viewed as unique, it can create new markets. True inventiveness is often recognized in
the marketplace, and it can help build a valuable reputation and help establish market position if the company can build a future-
oriented corporate narrative around the invention.24

Besides establishing a new market position, a true invention can have a social and cultural impact. At the social level, a new
invention can influence the ways institutions work. For example, the invention of desktop computing put accounting and word
processing into the hands of nearly every office worker. The ripple effects spread to the school systems that educate and train the
corporate workforce. Not long after the spread of desktop computing, workers were expected to draft reports, run financial
projections, and make appealing presentations. Specializations or aspects of specialized jobs—such as typist, bookkeeper, corporate
copywriter—became necessary for almost everyone headed for corporate work. Colleges and eventually high schools saw software
training as essential for students of almost all skill levels. These additional capabilities added profitability and efficiencies, but they
also have increased job requirements for the average professional.

https://biz.libretexts.org/@go/page/114283


https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://biz.libretexts.org/@go/page/114283?pdf
https://www.flickr.com/photos/58488701@N06/5376999425
https://www.flickr.com/photos/58488701@N06
https://creativecommons.org/licenses/by/2.0/?ref=openverse
https://openstax.org/books/entrepreneurship/pages/4-2-creativity-innovation-and-invention-how-they-differ#footnote17

LibreTextsm

~Zoy.

"Students participating_in an 'Invent Your Own Popcorn' Activity at the Foster Center for Student Innovation" by DeepCwind is

licensed under CC BY-ND 2.0.
Alt text: Boy inventing new popcorn

Some of the most successful inventions contain a mix of familiarity and innovation that is difficult to achieve. With this mix, the
rate of adoption can be accelerated because of the familiarity with the concept or certain aspects of the product or service. As an
example, the “videophone” was a concept that began to be explored as early as the late 1800s. AT&T began extensive work on
videophones during the 1920s. However, the invention was not adopted because of a lack of familiarity with the idea of seeing
someone on a screen and communicating back and forth. Other factors included societal norms, size of the machine, and cost. It
wasn’t until the early 2000s that the invention started to take hold in the marketplace.25 The concept of a black box is that activities
are performed in a somewhat mysterious and ambiguous manner, with a serendipitous set of actions connecting that result in a
surprisingly beneficial manner. An example is Febreeze, a chemical combination that binds molecules to eliminate odors. From a
black box perspective, the chemical engineers did not intend to create this product, but as they were working on creating another
product, someone noticed that the product they were working on removed odors, thus inadvertently creating a successful new
product marketed as Febreeze.

Opportunities to bring new products and processes to market are in front of us every day. The key is having the ability to recognize
them and implement them. Likewise, the people you need to help you be successful may be right in front of you on a regular basis.
The key is having the ability to recognize who they are and making connections to them. Just as those ships and cars moved down
an assembly line until they were ready to be put into service, start thinking about moving down the “who I know” line so that you
will eventually have a successful business in place.

The process of invention is difficult to codify because not all inventions or inventors follow the same path. Often the path can take
multiple directions, involve many people besides the inventor, and encompass many restarts. Inventors and their teams develop
their own processes along with their own products, and the field in which an inventor works will greatly influence the modes and
pace of invention. Elon Musk is famous for founding four different billion-dollar companies. The development processes for
PayPal, Solar City, SpaceX, and Tesla differed widely; however, Musk does outline a six-step decision-making process (Figure
4.8):
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"Question mark in Esbjerg" by alexanderdrachmann is licensed under CC BY-SA 2.0.

Alt text: big red question mark on ground

1. Ask a question.

2. Gather as much evidence as possible about it.

3. Develop axioms based on the evidence and try to assign a probability of truth to each one.

4. Draw a conclusion in order to determine: Are these axioms correct, are they relevant, do they necessarily lead to this
conclusion, and with what probability?

5. Attempt to disprove the conclusion. Seek refutation from others to further help break your conclusion.

6. If nobody can invalidate your conclusion, then you’re probably right, but you’re not certainly right.

In other words, the constant underlying Musk’s decision process is the scientific method.26 The scientific method, most often
associated with the natural sciences, outlines the process of discovering an answer to a question or a problem. “The scientific
method is a logical organization of steps that scientists use to make deductions about the world around us.”27 The steps in the
scientific method line up quite nicely with Musk’s decision-making process. Applying the scientific method to invention and
innovation makes sense. The scientific method involves becoming aware of a problem, collecting data about it by observing and
experimenting, and coming up with suggestions on how to solve it.

Scientific Method Elon Musk’s 6-Step

Decision-Making Process

Make an observation

Ask a question

!

Ask a question

!

v

Gather evidence

Form a hypothesis

!

v

Develop axioms

!

Make a prediction

v

Draw a conclusion

Do an experiment

!

¢

Test the conclusion

¢

Analyze the results Validate the conclusion

Figure 2.6.4: Elon Musk’s six-step decision making process follows a sequence of steps similar to the scientific method. (CC BY
4.0; Rice University & OpenStax)

Economists argue that processes of invention can be explained by economic forces. But this hasn’t always been the case. Prior to
1940, economic theory focused very little on inventions. After World War II, much of the global economy in the developed world
needed to be rebuilt. New technologies were developing rapidly, and research and development investment increased. Inventors
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and economists alike became aware of consumer demand and realized that demand can influence which inventions take off at a
given time.28 However, inventors are always up against an adoption curve.29

The Rogers Adoption Curve was popularized through the research and publications of the author and scientist Everett Rogers.30
He first used it to describe how agricultural innovations diffused (or failed to) in a society. It was later applied to all inventions and
innovations. This curve illustrates diffusion of an innovation and when certain people will adopt it. First is the question of who
adopts inventions and innovations in society: The main groups are innovators, early adopters, early and late-majority adopters, and
“laggards” (Rogers’s own term).31 The innovators are the ones willing to take a risk on a new product, the consumers who want to
try it first. The early adopters are consumers who will adopt new inventions with little to no information. Majority adopters will
adopt products after being accepted by the majority. And finally, laggards are often not willing to readily adopt change and are the
hardest to convince to try a new invention.32

"consumers" by mabi2000 is licensed under CC BY-SA 2.0.

Alt text: drawings of a man behind bars for Coca Cola

Rogers’s second way of looking at the concept is from the point of view of the invention itself. A given population partially or
completely adopts an invention or rejects it. If an invention is targeted at the wrong population or the wrong population segment,
this can dramatically inhibit its chances of being adopted widely. The most critical point of adoption often occurs at the end of the
early adoption phase, before the early majority steps in and truly confirms (or not) the diffusion of an invention. This is called the
diffusion chasm (though this process is usually called the diffusion of innovations, for our purposes, it applies quite well to new
inventions as we define them here).

Technology Adoption Lifecycle

Early Majority Late Majority
i :
1 1
1 I
1 I
i i
1 !

Early Adopters
Laggards

Innovators

Diffusion

1

i

i Chasm

' \
'

'

1

2.5% 13.5% 34% 34% 16%
Number of Customers

Figure 2.6.5: The diffusion curve shows the adoption lifecycle according to the research of Everett Rogers. The diffusion chasm

occurs during early adoption. (attribution: Copyright Rice University, OpenStax

The diffusion curve depicts a social process in which the value of an invention is perceived (or not) to be worth the cost (Figure
4.9). Early adopters generally pay more than those who wait, but if the invention gives them a perceived practical, social, or
cultural advantage, members of the population, the popularity of the invention itself, and marketing can all drive the invention over
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the diffusion chasm. Once the early majority adopts an innovation (in very large numbers), we can expect the rest of the majority to
adopt it. By the time the late majority and the laggards adopt an innovation, the novelty has worn off, but the practical benefits of
the innovation can still be felt.

Inventors are constantly trying to cross the diffusion chasm, often with many products at a time. Crossing the diffusion chasm is a
nearly constant concern for business-focused or outcomes-focused inventors. Inventors put many of their resources into an
invention during the innovation and early adoption stages. Inventions may not turn a profit for investors or the inventors
themselves until they are well into the early majority stage of adoption. Some inventors are pleased to work toward general
discovery, but most in today’s social and cultural context are working to develop products and services for markets.

One shortcoming of the diffusion of innovations model is that it treats inventions and innovations as though they are finished and
complete, though many are not. Not all inventions are finished products ready for market. Iterative development is more common,
particularly in fields with high levels of complexity and in service-oriented ventures. In the iterative development process,
inventors and innovators continuously engage with potential customers in order to develop their products and their consumer bases
at the same time. This model of business learning, also known as the science of customer development, is essential.33 Business
learning involves testing product-market fit and making changes to an innovation or invention many times over until either
investment funding runs out or the product succeeds. Perhaps the most accurate way to summarize this process is to note that many
inventions are hit-or-miss prospects that get only a few chances to cross the diffusion chasm. When innovators follow the build-
measure-learn model (discussed in detail in Launch for Growth to Success), they try to work their way across the diffusion chasm
rather than making a leap of faith.

Think about the conceptual difference between innovation and invention. Is the safety razor a pioneering innovation or an
incremental one? What makes the electric razor an invention, as we define it here? What makes it stand out as a leap from previous
types of razors? Do you think the electric razor is a “sure thing”? Why or why not? Consider the availability of electricity at the
time the first electric razors were being made. Why do you think the electric razor made it over the diffusion chasm between early
adopters and early majority adopters? Do you think the electric razor was invented iteratively with small changes to the same
product in response to customer preferences? Or did it develop in a series of black box inventions, with each one either diffusing or
not?

"Gillette Tech Safety Razor" by Quality & Style is licensed under CC BY-SA 2.0.

Alt text: silver razor
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