
Abstract  Promising to drive economic sustainability in research cent-
ers while preserving research quality, linked innovation is framed in 
this chapter as the connected process between research and commer-
cialization, a route in which the investigation done is transformed into 
economic value to make the process sustainable. It is a track that inter-
connects two aspects: the pull of market needs and the push of knowl-
edge. Perceived demand will be met only if the appropriate knowledge 
is available, and innovation will happen only if there is a market for it. 
Eight symptoms are then described for identifying the gaps in the inno-
vation process, called broken innovation, through the examination of 
four challenges: performance metrics, market understanding, industry 
collaborations, and innovation ecosystems.
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2.1	� The Stages of the Innovation 
Funnel: Research, Transformation, 
and Commercialization

Last week, I met an executive of the healthcare company Roche. We 
were discussing a study, published in the journal Research-Technology 
Management, that describes how most industries appear to require 
3,000 raw ideas to produce one substantially new, commercially success-
ful industrial product.

3,000 raw ideas turn into 300 ideas for which minimal action is 
taken—such as simple experiments, patent filing, or management dis-
cussion. Then 125 of those 300 ideas become small projects; 9 out of 
the 125 become significant projects with a significant development 
effort; 4 out of the 9 become major development efforts; 1.7 out of 
the 4 is commercially launched; and 1 out of the 1.7 launched (59%) 
becomes commercially successful. (This last success rate varied from 40 
to 67%, depending on the source of information, industry, and geogra-
phy.) [1].

Joseph A. Schumpeter, who is regarded as one of the greatest econo-
mists of the first half of the twentieth century, explained this process of 
innovation as “the same process of industrial mutation […] that inces-
santly revolutionizes the economic structure from within, incessantly 
destroying the old one, incessantly creating a new one” [2].

This mutation process is analogous to the three classic states of mat-
ter. First, the research activity generates discoveries that are intangible 
and highly adaptable, like a gas. Second, the transformation activity 
transforms discoveries into inventions that are modestly tangible but 
still adaptable, like a liquid. Third, commercialization activity trans-
forms inventions into innovations that are tangible and nonadaptable, 
like a solid [3, 4].

Across each activity of the innovation process—research, transforma-
tion, and commercialization—there is an innovation output: discov-
ery, invention, and innovation. Although many discoveries start at the 
research stage, few inventions reach the commercialization stage.
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In summary, we can visualize this selection process as an innovation 
funnel with three stages. First is the research,1 which includes the gen-
eration of discoveries or knowledge assets. Second there is the transfor-
mation, which includes the translation of knowledge assets into tangible 
assets—inventions. Third is the commercialization, which includes the 
capturing of economic value, with those tangible assets being trans-
formed into commercial assets—innovations2 (See Fig. 2.1).

2.2	� Commercializing Discoveries: Main 
Challenge Areas

Worldwide innovation capital represents 42% of gross domestic product 
(GDP), increasing at a rate of 4.6% a year (as of 2013). Research and 
development account for 23% of the innovation capital [5]. Although 
innovation has many benefits, the process has several barriers.

STAGE 1:
Research

(discoveries)

STAGE 2: 
Transformation

(inventions)

STAGE 3: 
Commercialization

(innovations)

Innovation ecosystem 

Performance metrics Market understanding Industry collaboration 

Fig. 2.1  Innovation funnel: stages, outputs, and main challenges. Source 
Prepared by the author. Note In each stage, the top-left corner shows the activ-
ity and the bottom-right corner shows the output. In the literature, authors 
use several names for each stage (e.g., research, development, innovation). 
However, for simplification, after the interview process, these names were cho-
sen by contrasting the perception of academics and that of practitioners
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The most important motives for commercializing discoveries at 
research centers are the extension of the product or market portfo-
lio, the reduction of entry costs into new markets, the amortization of 
R & D expenditure and the strengthening of technological leadership 
(See Sect. 8.1) [6].

However, research inputs do not always trigger commercializa-
tion outputs. Broken innovation is defined as the unconnected process 
between research and commercialization, a route in which the investiga-
tion undertaken is not transformed into economic value to make the 
process sustainable.

So what makes this process unconnected? To identify the bottlenecks 
in the innovation funnel, my initial goal was to prioritize the main chal-
lenges faced by research center managing directors when trying to com-
mercialize their internal discoveries along the stages of the innovation 
funnel.

My results suggest that there are four main challenge areas for captur-
ing value from discoveries: performance metrics, market understanding, 
industry collaboration, and the innovation ecosystem [6, 7].

First, the performance metrics are used to decide how to choose from 
among different initiatives in the research stage. In other words, how 
do I grade, prioritize, and select from several initiatives. For example, 
should I measure the number of potential new publications? Should I 
measure the synergies I expect to achieve within the institution? Should 
I measure the number of people who may be cured of the illness being 
studied? And so on.

Second, there are principles and actions for understanding the market 
and successfully transforming discoveries into products and services. For 
instance, how to choose among different transformations of a discov-
ery—an article, a patent, a license, a spin-off, etc.? How do I know what 
the market demands?

Third, there are mechanisms to apply, during industry collaborations, 
to commercialize discoveries effectively. For example, how do I collabo-
rate with the industry, keeping in mind its tight schedules and short-
term demands for returns on investment? How do I keep the academic 
freedom to avoid biases in the process? How do I commercialize the 
inventions?

http://dx.doi.org/10.1007/978-3-319-60546-3_8
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Fourth, in the innovation ecosystem, there are ways to fill stakeholder 
gaps throughout the process.3 For instance, how do I commercialize dis-
coveries if there are no companies with enough revenue to pay for those 
products or services? How can you overcome the internal bureaucracy 
involved in releasing intellectual property when you are a researcher and 
not a legal expert? How do you launch experiments when you do not 
have the labs or internal capabilities to do so? (See Fig. 2.1).

In each challenge area, I identified the differences between those 
centers that achieved a connected process among the innovation stages 
and those that did not. Is there any way to identify the unconnected 
process through those patterns?

2.3	� Broken Innovation: The Symptoms

1772, 1929, 1973, 1997, and 2007. If you like to play with numbers, 
what do these five have in common?

These are the approximate starting dates of five of the world’s most 
devastating financial crises. Financial crises are, unfortunately, quite 
common in history and often cause economic tsunamis.

It was difficult to predict those crises. However, in a lesson learned, 
policymakers have suggested reducing the risk by identifying symp-
toms and monitoring vulnerabilities. Possible alarm signals are asset 
price bubbles and credit booms, which can entail substantial costs if 
they deflate rapidly. A monitoring of sharp increases, for instance, may 
help to determine whether they would be followed by a steep and rapid 
decline [8].

There are still signals that some research centers are disappearing (See 
Sect. 1.2). Is there any way to identify the symptoms of broken innova-
tion to avoid a Lehman Brothers-style crash among research centers?

In some cases, problems can be predicted by identifying symptoms 
which are indicators of negative underlying issues that can potentially 
lead to an undesirable situation or unwanted scenarios (e.g., broken 
innovation).

My results suggest eight scenarios that trigger broken innovation: two 
triggers per each identified challenge. These symptoms have been identified 

http://dx.doi.org/10.1007/978-3-319-60546-3_1


18        J. Siota

through an analysis of research centers, the triangulation of public infor-
mation, interviews with their managing directors, on-site visits, a review of 
the available literature, and so on (See Sect. 8.4) [9].

For each problem across the three stages of the innovation funnel, the 
symptoms are illustrated as well as the two most common scenarios for 
each case (See Table 2.1). These triggers are a thermometer to identify 
whether you are suffering because of the undesired situation.

First, when deciding on the performance metrics on how to pick the 
best one among several initiatives during the research process (stage 1), 
there were two triggers. There were the centers that prioritized only aca-
demic metrics (e.g., the number of refereed articles published in top 
journals) used to find their economic sustainability was on a downward 
slope. Alternatively, there were the centers that prioritized only eco-
nomic metrics (e.g., profits) also experienced a decrease in the quality of 
their research. In summary, there was a lack of alignment in priorities.

These two symptoms can be expressed in questions for self-reflec-
tion: are you experiencing a decline in research quality? This might 
involve, for example, whether you perceive a decline in the research pro-
jects’ rigor or in the number and quality of the center’s publications, 
or whether you experienced external biases from collaborators. Are you 
facing a decrease in economic profitability?

Second, when it came to understanding the market to translate dis-
coveries into products and services during the transformation process 
(stage 2), there were two triggers. There were the centers that assumed 
what the market needed rather than validating what the market actually 
wanted (in terms of research questions, feedback, etc.). Then, there were 
the centers that were merely faithful followers of market trends, closing 
the door on creating something beyond those trends. In summary, there 
was a lack of alignment in needs.

These two symptoms can be expressed in questions for self-reflection: 
are you coming up with products or services that no one wants to buy? 
Are you producing outdated products? Are your researchers always 
changing their focus and research interests?

Third, when it came to managing collaborations with the industry 
in the commercialization process (stage 3), there were two triggers. On 
the one hand were the centers that focused on research collaborations 

http://dx.doi.org/10.1007/978-3-319-60546-3_8
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only to gather data and nurture databases to develop their own pro-
jects, without giving much consideration to how to help the other 
stakeholder. On the other hand were the centers that were seen as fur-
tive sales centers, whose only goal was to capture economic value from 
research results. In summary, there was a failure to ensure that both 
stakeholders benefited.

These two symptoms can be expressed in questions for self-reflection: 
are you experiencing increased difficulty in monetizing your discoveries? 
Are you experiencing increased difficulty in getting access to industry 
data and professional networks?

Finally, there was the matter of choosing the right internal and exter-
nal partners to enhance your center across the three stages of the inno-
vation funnel. There were the centers that chose their partners according 
to internal proximity—those inside their offices or institutions—and 
assumed that the whole innovation ecosystem should be kept inside the 
organizations. Alternatively, there were the centers that prioritized part-
ners according to external proximity—those that were geographically 
near their research centers—and assumed that the whole innovation 
ecosystem should neighbor their organizations. In summary, proximity 
was prioritized rather than meritocracy.

These two symptoms can be expressed in questions for self-reflection: 
do you lack innovation catalysts inside your organization? In other 
words, is your research center prevented from successfully commer-
cializing its discoveries by the fact that the center is missing an actor? 
Otherwise, do you lack innovation catalysts outside your organization?

If you have answered “yes” to any of the previous four pairs of ques-
tions, you are probably suffering the symptoms of broken innovation.

2.4	� Linked Innovation: Mixing the Knowledge 
Push and Market Pull

During the past 4 years, several directors of research centers in the pri-
vate and public sector, who were aware of this research project and 
who were conscious that their institutions were experiencing a process  
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of broken innovation, came to me and said: “OK, Josemaria, now 
I know that I have a broken innovation process. How can I solve the 
problem? How can I solve the lack of a connection between the research 
quality of my center and the economic results?”

After identifying the four common challenges and symptoms in 
terms of commercializing discoveries across the innovation funnel in a 
process of broken innovation (See Table 2.1), the following sections will 
set out the causes of the problems identified and suggest several solu-
tions for moving to linked innovation.

Linked innovation is defined as the connected process between 
research and commercialization, a route in which the investigation done 
is transformed into economic value to make the process sustainable.

This model of linked innovation is based on several models, such as 
the chain-linked innovation model of Kline and Rosenberg that embod-
ies the technical activities occurring in the innovation process, the exter-
nal forces of the marketplace, and the complex interactions between the 
various stages of the process [17].

In my proposed model of linked innovation, two aspects are inter-
connected: the pull of market needs and the push of knowledge (See 
Fig. 2.2). In other words, you try to get the best of both the offer side 
and the demand size. Perceived demand will be met only if the appro-
priate knowledge or technology is available, and innovation will be real-
ized only if there is a market for it.

This model is a virtuous circle in which the more resources we receive 
from research, the more resources we can invest in additional research, 
and so on.

Although the identified problems and solutions are applicable to all 
types of research centers (e.g., from health care to engineering, and from 
science to business), the following sections will include a subtle classifi-
cation using two independent variables that affect the commercializa-
tion of discoveries at research centers. These two variables will help you 
to identify, in more detail, when to focus on a problem or prioritize a 
solution, depending on the characteristics of your center.

The first segmentation is the age or experience of the center. Research 
centers that have been created within the past 7 years and that are at an 
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early stage will be considered young. Otherwise, they will be considered 
mature. The second segmentation is by orientation. The research center 
is focused either on research (e.g., answering more theoretical questions, 
which is usually the case with centers in universities) or on innovation 
(e.g., answering more practitioner-oriented questions, which is usually 
the case with centers in industry) [19]. These two variables (age and ori-
entation) give us four possible segments (See Fig. 2.3).
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Fig. 2.2  From broken to linked innovation [18]. Source Adapted by the author 
from several models such as ERC best practices manual (National Science 
Foundation Engineering Research Centers Program, 2013)
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Endnotes

1.	 According to the Oxford English dictionary, the word “research” means 
“the systematic investigation into and study of materials and sources in 
order to establish facts and reach new conclusions” and the word “inno-
vation” means “the action or process of creating a new method, idea, 
product, etc.”

2.	 This is a simplification of the chain-linked innovation model of S.J. 
Kline and N. Rosenberg: An overview of innovation in The positive sum 
strategy: harnessing technology for economic growth (ed. Landau, R., and 
Rosenberg, N.), 275–305 (National Academy Press, Washington, DC, 
1986).
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Fig. 2.3  Categorization of research centers by age and orientation. Source 
Prepared by the author
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3.	 An innovation ecosystem is as a set of components, relationships and 
functions. The components are stakeholders who participate in that 
environment and are necessary for its existence (from the point of view 
of both supply and demand). The existence of all of these stakeholders is 
as important as the nature of the multilateral interrelationships.
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