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ABSTRACT

Innovation speed slows down as an organisation grows,
increasing the chance their existing business model will be
disrupted by startups. Various tools and methods exist to support
organisations in innovation management. Blockchain is a new
technology that could be used in these tools. However, an
insufficient amount of material is available on how blockchain
features like cryptocurrencies and smart contracts can be used in
innovation management systems (IMS).

The Lean Startup Methodology (LSM) is a method for
innovation management that is getting increasing attention from
organisations and researchers. Blockchain features could be used
to implement the LSM in IMS. The increased attention from
research and organisations on LSM was the reason for this
paper’s focus on LSM.

The main problem this paper will address is, how blockchain
technology can be used in IMS? This research will expand the
current knowledge base about IMS. Requirements from the
literature on LSM are translated into a framework called the
“token value discovery canvas”, which makes it possible to
assess the added value of blockchain in the LSM for IMS.

The design science methodology will be used to adapt the
framework to the needs of the interviewed organisations. This
research aims to seek what organisations actually need and help
in the development of Nomoni, the first blockchain based IMS.
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1. INTRODUCTION

Innovation speed slows down as an organisation grows [1]. This
increases the chance their existing business model will be
disrupted by startups. Especially, since an increasing number of
startups are looking into applying new technologies to their
existing business models [2]. The increase in startups can be
explained by the low costs of starting a company. Startups can be
built in attics and don’t have high startup costs. By only paying
rent or a coffee in a café, startups greatly reduce their startup
costs. These low costs are the driver for the increasing amount of
startups entering new markets. They are mainly being driven by
technological advancements that democratize technology.
Democratization is the process where the price reduction of
products makes them available to more people. These people will
try to use these technologies to their advantage and apply them

in all different kind products and services. Most of these don’t
succeed, however, the ones that do can disrupt established
organisations. The literature on innovation management in
incubators and larger organisations provides us with best
practices [3], but there is a knowledge gap in how these
requirements should be translated into software requirements for
blockchain based IMS. For example, Airbnb, who disrupted the
hotel industry. Or another well-known example: Uber disrupting
the taxi industry.

To survive businesses should either fully focus on doing things
better or fully focus on doing things differently. Doing things
better is called a red ocean strategy whereas doing things
differently is called blue ocean strategy [4]. Anything in-between
has a higher chance of going out of business [5]. To address the
increase in market entrant’s methods have been developed to
innovate faster or differentiate more. This research focusses on
the blue ocean strategy of doing things differently.

Internal start-ups are one method of achieving differentiation.
Companies can make use of tools that help develop these internal
start-ups. One of the latest methods is Lean Startup Methodology
(LSM) that uses continuous innovation to create radically
successful businesses [6].

Many applications have been developed to assist businesses in
achieving successful internal start-ups. These applications can be
called innovation management software (IMS). Within these
applications, ideas can be rated and decisions on what ideas to
pursue can be simplified [7]. Different kind of ideas can cross
these applications. Ranging from simple ideas for improving
business processes to risky business strategy changing ideas.
Everything can be assessed. This software, however, is evolving.
The next generation could take advantage of new technologies
like blockchain technology.

The power of blockchain technology is already being
acknowledged by larger corporations like IBM and Barclays [8].
Blockchain technology makes it possible to replace
intermediaries. The technology works in a decentralized fashion
without the need for a central authority. This is why it is called a
trustless network because parties can do transactions without the
need to know the other party in order to trust them. Furthermore,
blockchain technology has the ability to use self-executing
contracts, so-called smart contracts. These contracts can only be
executed if all preconditions are met [9].

For example, a smart contract to handle claims [10]. Currently,
insurance companies need to handle claims through large
processes. The insured person calls the insurance company to
report a claim. However, information can get lost and policies



can be misinterpreted because of the number of intermediaries
involved in the process. Due to the immutability of data on the
blockchain, everybody has access to the same data. All parties
involved could send a transaction to a smart contract which in
turn automatically pays the claim to the insured person.
Immutability of data also gives insurers a sound administration,
which also prevents risk and fraud. By combining capabilities
like a distributed ledgers or smart contracts in blockchain
technology with current IMS, future IMS could potentially be
strengthened.

The main problem is that we don’t know how blockchain can be
used for IMS. there is an insufficient amount of material
available that covers the topic of blockchain based IMS. This
research will expand the current knowledge base about IMS.
This research focusses on large organisations that want to use the
LSM because Startup Gnome has shown with big data research
that the main concepts of the LSM improve start-up success rate
[11]. However, start-ups function differently from large
organisations. IMS would provide a way to incorporate these
success factors into large organisations. The literature on
innovation management of incubators and start-ups provides us
with best practices [3], but there is a knowledge gap in how these
requirements should be translated into large organisations.

This paper proposes a framework in which it is possible for the
reader to identify where blockchain technology provides added
value to IMS. First, we will highlight the limitations of existing
IMS. Second, the characteristics of blockchain technology will
be listed. Third, the characteristics of blockchain technology will
be combined with the enablers and inhibitor of the LSM in large
organisations. The combination creates a framework in which it’s
possible to asses where blockchain technology provides added
value to IMS. Fourth, we show how this framework can be
applied to the interviewed companies. Fifth, we show what the
interviewed companies see as added value for the IMS based on
blockchain technology. After reading this article the reader will
be able to identify the potential of IMS based on blockchain
technology. These could be used for future development of next-
generation IMS applications.

The framework is developed using an adapted design science
method. The method has one cycle that is used to check the
framework against the needs of large organisations. First, the
initial framework was created using a literature review. Second,
the framework was applied to the results of the qualitative
interviews with large organisations. Third the results of the
applied framework were checked against the real needs of the
same companies using a phone interview.

The paper is structured as follows. In chapter 2 we will address
background and related work. It will discuss the basic principles
of the LSM, IMS and blockchain technology. Then we discuss
the limitations of current IMS and the characteristics of
blockchain technology. In chapter 3 we will explain the proposed
framework. In chapter 4 we apply the proposed framework to
large organisations and finally, chapter 5 covers the verification
of these requirements with the interviewees. Then a conclusion
will summarize our findings and give an answer to how
blockchain technology can be used in IMS for large
organisations. Finally, we discuss what the implications of this
new technology could be for existing companies and future
research.

2. BACKGROUND & RELATED WORK

This chapter covers Lean Startup Methodology, innovation
management software and blockchain technology. Each sub-
chapter is structured as follows: first a brief explanation of the
topic. Second, one or two examples of the subject. Third, the

latest developments. Fourth, in case of the LSM, the enablers. In
case of IMS the limitations. In case of blockchain technology, the
main characteristics. Finally, we close off with a conclusion on
how innovation management software and blockchain
technology relate to each other.

2.1 LSM

The LSM was first coined by Ries in the book the Lean Startup.
It explains how entrepreneurs use continuous innovation to
create radically new businesses. Within the method, basic
principles from lean manufacturing and agile development are
applied to the process of innovation. In a time where business
models have a decreased lifespan, companies should not only
focus on a traditional incremental advancement [12]. The LSM
was first developed for software companies but has extended its
reach to other fields of knowledge too. A survey from
“Innovation Leader” shows that 82% of large corporations are
using a lean startup approach [13].

The lean startup methodology is based on the following
principles:

1. Entrepreneurs are everywhere: “You don’t have to
work in a garage to be an entrepreneur”;

2.  Entrepreneurship is management: “A startup is an
institution, so it requires management geared to its
context”;

3. Validated learning: “Startups exist to learn how to
make sustainable businesses. This learning can be
validated scientifically by running experiments that
test a start-up’s vision”;

4. Innovation accounting: “To improve outcomes, hold
entrepreneurs accountable. Measuring progress for
startups is different than normal projects”;

5. Build measure learn: “The fundamental activity of
startups is turning ideas into products. Measure
customers response and learn whether to pivot or
persevere”.

Another method to stimulate innovation is Design thinking. Just
as lean startup it is also focused on users or customers. Although
it does not use the lean startup principles, the main idea is the
same. Identify users in order to create solutions that people
actually need and buy. While lean startup is more focused
towards quantitative metrics to measure success, design thinking
focusses more on qualitative data in order to validate user needs.
According to The Design Management Institute, design-led
companies outperform their peers by more than 200% [14].
However, adoption is not as widespread as lean startup. One of
the reasons being that with design thinking it is harder to make
good management decisions due to a lack of key metrics [15].
This is because design thinking focusses more on qualitative data
than quantitative data. Key metrics is something that is more
present in the LSM.

Although some companies take the book by Ries for granted they
should not be taken as ground truth. Ries explains in his book
that the LSM, just like startups should evolve. The research
community has answered this request and has made tools to
better apply the method or improve parts of it. One of these tools
is the Business Model Canvas [16]. Reuver et al. tell us that it is
a way for businesses to model how an organisation creates
delivers and sustains its business. Later Maurya suggested
adjusting the Business Model Canvas into the Lean Model
Canvas to better capture the things that are most uncertain about
a business model [17]. Maurya put the focus on solving the main
pain or problem, taking out, for example, the key partners and
key activities. Also, the LSM has been under improvement.
Bohemia et al. combined the LSM with design thinking to



improve the customer focus [18]. The LSM could also profit
from the ideation techniques to faster iterate ideas before
building a prototype. Finally, qualitative user interviews could be
implemented into the pivoting steps. Ideas, however, have not
been followed up on by empirical studies yet to prove these
improvements.

Right environments are needed in order for Lean Startup to work
in large organisations. Edison et al. proposed key enablers and
inhibitors for large software organisations exposed by several
case studies. These enablers and inhibitors have been used to
structure the semi-structured interviews. The interviews give
insight into what inhibitors and enablers are in place in large
organisations. Not every organisation was familiar with the term
internal start-ups, therefore in the interviews, the term internal
startup was replaced with innovation initiatives. Results from the
interviews have been used to apply the framework.

2.2 Innovation management

The term innovation management was first coined by
Schumpeter in the 1930’s. He first identified that innovation is a
significant factor in economic growth [19]. Innovation is a
process that can be managed. On one hand, creativity and ideas
enter and on the other side impact comes out. However,
innovation is not as simple as it seems. Many authors have found
that there are many contextual aspects that are critical success
factors for innovation [20]. To support companies many SAAS
platforms have been developed. From communication software
to file sharing cloud services. Then to further support companies
in their innovation efforts, innovation management software
(IMS) was created. IMS is a consortium of different tools that on
one hand create a social network and on the other provide support
for informed decision making. The current innovation
management software market is estimated at 421.6 million USD
in 2017, with an annual growth of 29,2 per cent [21]. This is not
without reason, a study from Accenture has shown that
companies that use innovation management software were twice
as likely to introduce a new business process or model [22].

2.2.1 Innovation management software

The in 2005 founded Spigit is currently the market leader in the
innovation management software market, growing with 42%
annually [23]. Its platform uses crowdsourcing to generate ideas.
These then drive breakthrough innovations, cost reductions and
employee innovation engagement [24]. Algorithms and machine
learning helps managers engage on the right ideas at the right
time. It makes it possible to make better-informed decisions on
what ideas to pursue and double down on.

2.2.2 Limitations

Gartner did research on the stance of innovation management
software and did a survey among different large organisations to
access their view on IMS [7]. They found the following
limitations to current innovation management software:

Limitations

e Online and physical worlds are disconnected: physical
follow-ups on innovation initiatives is often missing;

e  They don’t create enough incentive for employees to
generate ideas and contribute;

e Low attractiveness and maturity of their mobile
offerings;

e Inability to generate accurate ROI calculations for
management innovation initiatives;

e Insights from IMS are very country specific due to the
vendor’s geographic locations;

e  Maintainability of an innovation momentum;

e Not resolving intellectual property issues;

e  Availability of meaningful advisory or consulting
support;
e The idea selection process is still highly subjective.

Limitations leave room for opportunity. A new framework is
needed to show if these opportunities can be exploited using
blockchain technology. Chapter 3 will elaborate more on this.

2.3 Blockchain technology

A blockchain is a distributed ledger. It can be thought of like a
bank statement. However, instead of the bank tracking all the
transactions, this is done by all the people in the network. Every
time the ledger gets updated it is synced across all the computers
in the network [25]. Computers in the network can also be called
nodes. Any inaccuracies in the network can then be fixed by
comparing nodes to the rest of the network. All transactions per
time unit are bundled together in a block. Each block then gets
connected to the previous block by a hash creating a chain of
blocks, a so-called blockchain [26].

The blockchain isn’t a universal technology like the internet.
Currently, it’s a template that is being used by many different
types of blockchains. Tokens like Bitcoin, Ethereum or Litecoin
blockchain are all based on different blockchains [27, 28]. The
biggest difference is often the way they provide an incentive to
the people that maintain the network. These people can also be
called miners. The differences in blockchains can be compared
to the start of the internet when there were a lot of different
communication protocols. Then it got standardized and came
universally available under the currently known TCP standard
[29].

While this technology is a kind of ledger, it does not only
translate to financial applications. Transactions of currencies
aren’t the only useful application [26]. When the internet was
first released email was thought of as its most important
application [30]. While email has indeed become an important
tool, it is by far the only application the internet provides.
Because blockchain is a record of value exchanges in the form of
a token, anything could be seen as a token. Even things like
thumbs up on Facebook could be a transaction of a token.
Because anything can be valued, blockchain requires a new line
of thinking [31].

The most notable and one of the first applications of blockchain
technology is the Bitcoin. The whitepaper on bitcoin was
released after the big crash on wall street in 2008 by someone
going by the name of Satoshi Nakamoto [25]. In the paper,
Nakamoto proposed a decentralized online currency,
independent from any financial institutions. In 2009 the first
network was created by an open source community. It allowed
bitcoins to be exchanged directly between owner and receiver
without a third party. All the nodes in the network are anonymous
due to encryption. This is also why bitcoin tokens are called a
cryptocurrency. Transactions are broadcasted through the
network informing all the nodes. Miners than collect the
transactions into blocks, making the bitcoin blockchain. Miners
that compute these blocks get rewards for their effort in the form
of bitcoins [32].

2.3.1 Pros

While blockchain might not be the holy grail for all applications,
there are a few situations in which it has a lot of added value.
According to Zheng, There are four main concepts which define
the situations of potential added benefits of blockchain
technology [33].

Decentralization. A centralized database has a single point of
failure, which creates a bottleneck. This results in increased costs



and decreased performance. Decentralizing this would create less
overhead for the system.

Persistency. Transactions on the blockchain are almost
impossible to delete or rollback. Blocks that contain invalid
transaction can almost immediately be discovered.

Anonymity. Every user on the blockchain can have his own
address without revealing their true identity. However true
privacy cannot fully be guaranteed due to the public nature of the
blockchain. Transactions and amounts are visible for everyone to
see in the blockchain. This could potentially trace back to a user.

Auditability. The ability to keep an accurate record of all
transactions. The transaction trail of a user on the blockchain is
traceable, therefore verifiable and thus auditable. This is
especially important to highly dynamic data with a clear audit
trail. Blockchain technology enables multiple parties to write
new entries to the shared ledger.

2.3.2 Exploiting the pros

To analyse if blockchain can be sustainable and characteristics
add value to use cases, a couple of frameworks have been
developed [34-36]. One of the more recent ones is that of Klein
et al. [35]. This framework gives a good impression on what
characteristics are important to identify potential blockchain use
cases. All these models are young and have not been thoroughly
tested. Empirical evidence on their usefulness is not yet
available. Moreover, the technology is constantly changing. It’s
likely that what currently has been developed will be outdated
next year. Some limitations proposed by Zheng et al. for example
are already outdated due to developments in the field of
blockchain technology [33, 37].

2.3.3 Cons

The bitcoin reward system is currently being questioned because
mining can only be done lucratively by specialized hardware.
This hardware is in the hands of a few large mining pools and
they are currently overwhelming the bitcoin enthusiasts [38].
This centralizes the decision power. Something bitcoin in the
first instance was made to prevent [25]. Furthermore, the value
of bitcoins has skyrocketed since its first release. It brings in
more new parties increasing the transactions in the network [39].
The increase in transactions has led to a major increase in power
consumption by mining operations, which in Venezuela even led
to power shortages [40].

When a group or person gets control over 51% of the system
tampering is possible. In Bitcoin, for example, this means getting
in control of 51% of the computing power and in some situations
even less than that [38]. This means they could block transactions
from happening, therefore, blocking the network. It’s also
possible to reverse a transaction, which can make it possible to
double spend bitcoins. However, when a block is mined it cannot
be reversed, even with a 51% attack [32].

2.3.4 Future of blockchain

The scalability issues that current blockchains are struggling with
are being answered by a new technology called Tangle. Tangle
is a storage system where items are linked to each other. When
regular blockchain scales, the network slows while a Tangle
network actually becomes faster when more people use it.
Instead of certifying transactions in a block, with tangle in order
for a transaction to succeed, the sender needs to certify the two
transactions that came before it. So, for every transaction that
gets added to the network two get verified, increasing the speed
of the network. The technique behind Tangle is called a Directed
Acyclic Graph (DAG). Directed means that the link always has
a direction. Acyclic means that you can’t create loops inside this

structure. A graph is what it creates when all transactions get
connected. A good example of a cryptocurrency that uses this
technology is IoTA. While there is a lot of confidence in the
technology, weaknesses still need to be solved [41].

2.3.5 Decentralized innovation with blockchain
Crowdsourcing like IMS applications is not the only way to
innovate. Looking from a start-up’s perspective, blockchain
technology now enables the creation of decentralized
organisations. An example of this is Aragon. A blockchain
company which aims to disintermediate the creation and
maintenance of organisational structures [42]. It provides the
tools for anyone to start a business. Different from IMS is the fact
that this can be done in a decentralized fashion where employees
could be spread out over the world without the need for an office
space. Working together in different parts of the world is not a
problem due to the decentralized court system. It is not bound to
artificial barriers or borders. This is interesting because it lowers
the cost of market entry, which in theory should drive innovation
and shorten the average company lifecycle even more.

Latest developments have been trying to combine the strengths
of Spigit with those of Aragon. The Gasfabriek in Deventer,
Netherlands, is a business innovation centre where Coinversable
is building Nomoni, the next IMS based on blockchain
technology. The main goal is to create a tool that better stimulates
entrepreneurship. We try to use our knowledge of building start-
ups to larger organisations. While current IMS focusses on idea
generation and management, we focus on empowering
entrepreneurs inside of large organisations.

2.4 Background & related work conclusion
IMS software for large corporations and the decentralized start-
ups that use Aragon have something in common. They both want
to create innovation and make sustainable businesses.
Limitations from current IMS applications have a connection
with the opportunities of blockchain technology. By analysing
these with the proposed framework, new use cases for blockchain
technology in IMS applications can be found.

3. BUILDING THE FRAMEWORK

From the background and other research, a framework to
discover new possibilities for IMS based on blockchain
technology has been built. The name of this framework is the
“blockchain token value discovery canvas”. Anything that has
value can be captured in a cryptocurrency token. That is why it
the term “token” is used. The term, however, is not new and has
also been used for example to name the transfer of health records,
which are also a form of value transfer [43]. This framework can
be used by any company that wants to find the added value of
blockchain technology in their innovation management
practices/software.

3.1 Dimensions

The Y-axis of the framework composes the categories of the
LSM. These categories are part of the taxology of LSM enablers
and inhibitors proposed by Edison et al.[44]. On the right of the
categories, assets are listed that can be tokenized. Examples of
these can be found in the framework.

A semi-structured interview can be used to find which assets
could be used as tokens. The interview can be found in de
appendices under A. It contains the categories under which each
question falls. Questions have been made using Edison et al.
findings. It will help the user determine under which category an
asset would fit.

The X-axis of the framework composes of adapted questions
used in the framework proposed by Klein et al. The questions



from Klein et al. have been split up or combined so answering is
easier. For example, instead of asking about multiple properties
of the data in one question, the author has split this question into
a question about immutability, permanent saving and
transparency. Furthermore, three colours have been chosen to
capture core elements of a useful blockchain application. Red is
those regarding intermediaries the system would replace. Yellow
is about data. Blue is about the automation of processes around
the token. When filling in the framework, questions that have
been answered with no can be made grey and questions answered
with maybe can have a lighter colour tone. This creates overview
because, only if a row contains three times “yes” on each colour
field, then will blockchain have added value. If a row contains
only two “yes” or less, blockchain becomes less likely as an
option.

4. DEMONSTRATION OF FRAMEWORK

By answering questions about the potential tokens, a good
impression can be created on the added value of blockchain
technology for each LSM innovation category. The following
canvas is the perfect example of how it should be used. It has
been composed using one of the interviews with a large
organisation. As an example, we take a feasible token and one
that is not.

The asset “policies and guidelines” was based on the following
statement by the interviewee: “Why how what. The transfer of
these core values is important. ... ”We want to stay away from
strict policies.”. From left to right the author has answered the
questions.

Would it be able to replace someone or something to save
time/money? Yes, because it would disable a middle manager
who will oversee that innovation is done according to these
guidelines.

Is trust between stakeholders missing? No, because everybody in
the company is entrusted that he or she will follow the core values
proposed by the company.

Provides a save stable basis for transactions for flexible and
temporary workers? Maybe, not if the innovation values are only
used internally, however, if external parties get involved things
might look different. A token would provide a fair ground for
external parties. They could use the token to share the same core
values. It would, for example, remove the need for an
outsourcing company as an intermediary partner.

Should data be immutable? No, some policies or guideline need
to be rolled back or adapted from time to time.

Should data be saved permanently? No, for the same reason as
mentioned earlier. Sometimes policies get changed.

Should data be stored transparently? Maybe, in the case of an
internal innovation, core values should only be visible to the
internal stakeholders, however, if something is being
crowdsourced or developed opensource, everybody should be
able to collaborate on the same set of values.

Should the process around this asset be performed
autonomously? Yes, this will make sure that collaborating on
multiple levels will be easier.

Can the process around these assets be programmed into smart
contracts? Yes, however, this will be hard because it will be
almost impossible to check if someone is doing something
according to these values or not.

From the framework it can be concluded that a token for
transferring core values is a viable option to be used on the

blockchain, however, an implementation might prove impossible
due to the measurability of the use of these core values, but there
are more categories to watch.

The culture category, on the other hand, might prove worthier.
From analysis one can conclude that “a stake in the outcome”
token has more “yes” answers. Therefore, it has more
opportunity than the “core values of innovation” token. By filling
in all the different aspects of the framework. Best blockchain
token opportunities for an organisation can be found.

5. EVALUATION OF FRAMEWORK

For evaluation, this research used a phone interview to check if
the applied framework was aligned with the interviewee. This is
the first cycle of the design science methodology. The phone
interview was used to check if the framework has any added
value. All the answers in the framework where checked against
the interviewee. After each answer, the interviewee was asked if
he agreed, had remarks or thought differently about the answer.
After each set of questions, a conclusive answer was being asked
to check if the framework matched with the opinion of the
interviewee.

The most important remarks on the tokens from the applied
framework are listed below:

Policies and guidelines:

Would it be able to replace someone or something to save
time/money? “If your policy is strict, I agree, however, there are
a lot of edge cases that need to be assessed manually by the
management team”.

Should data be immutable? “1 don’t agree, policies could also
just be updated. This way you know under which policy an
innovation was done. It could have a timestamp of the beginning
and end date”.

Support for internal innovation initiatives with coaching,
mentoring and training.

Would it be able to replace someone or something to save
time/money or to? “But the question is; are there enough people
to keep this blockchain alive if it would be running ”

Can the process around this asset be programmed into smart
contracts? “The problem is that it is hard to measure if someone
actually delivered the service promised”

General:

“Internally the problems around rewards are manageable,
however, if we go cross organisational cooperation it becomes
harder.”

“In any token, if the person wants to be forgotten that could be a
problem in the blockchain.”

5.1 Model improvements

It can be concluded that the opinion from the interviewee
matches for a large part of the applied framework. However,
what can be seen is that the interviewee is more critical about the
questions and thus more critical on potential tokenization of
assets. Furthermore, the answers show that some of the questions
too much in common, therefore suggesting these do not provide
added value. The final version of the model didn’t include the
following questions:

e Does it provide a save/stable basis for transactions for
flexible and temporary stakeholders?
o Should data be saved permanently?
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6. CONCLUSION

This research has proposed a framework in which it is possible
to assess the added value of blockchain technology for
innovation management software (IMS). The demonstration has
shown that interviews with companies can be used inside the
framework. Evaluation has shown that the interviewed company
sees the added value blockchain technology can provide.

This paper questioned how blockchain technology could be used
for IMS. The demonstration of the framework has shown a few
use cases that could potentially increase the innovativeness of the
interviewee if they would implement these benefits.
Furthermore, this research will be used to improve Nomoni, the
first IMS application based on blockchain technology.

The framework gives rise to new fields of study previously left
unnoticed by researchers. It combines the field of IMS with the
research on LSM. Both fields that are under development by the
practice and research community [21, 45].

It should be noted that this is the first release of the framework.
Future research in innovation management software based on

7. REFERENCES

[1] Christensen, C. The innovator's dilemma: when new
technologies cause great firms to fail. Harvard Business
Review Press, 2013.
[2] Gnome, S. Global Startup Ecosystem Report 2018.
Retrieved July 24, 2018, from
https:/startupgenome.com/download-report/?file=2018.
[3] Mubarak, A.-M. H., Husain, M. A. and Michael, B. 2015.
Categories of incubator success: a case study of three New
York incubator programmes. In World Journal of Science,
Technology and Sustainable Development, 12 (1), 2-12. DOl =
https://doi.org/10.1108/WIJSTSD-06-2014-0006
[4] Kim, W. C. and Mauborgne, R. A. Blue ocean strategy,
expanded edition: How to create uncontested market space and
make the competition irrelevant. Harvard business review
Press, 2014.
[5] Velu, C. 2015. Business model innovation and third-party
alliance on the survival of new firms. In Technovation, 35, 1-
11. DOI = https://doi.org/10.1016/j.technovation.2014.09.007
[6] Ries, E. The lean startup: How today's entrepreneurs use
continuous  innovation to create radically successful
businesses. Crown Books, 2011.
[7] Bieler, D. Innovation Management Solutions, Q2 2016.
Forrester, 2016.
[8] ColdFusion How Blockchain is Already Taking Over
(YouTube Competitors, Finance and More), Blockchain.
Retrieved April 17, 2018, from YouTube:
https://www.youtube.com/watch?v=kP6EezXJKNM.
[9] Christidis, K. and Devetsikiotis, M. 2016. Blockchains and
smart contracts for the internet of things. In IEEE Access, 4,
2292-2303. DOI =
https://doi.org/10.1109/ACCESS.2016.2566339
[10] Federal Advisory Committee on Insurance Blockchain
Technology in the Insurance Sector. Retrieved June 19, 2018,
from McKinsey & Company:
https://www.treasury.gov/initiatives/fio/Documents/McKinsey
FACI Blockchain in Insurance.pdf.
[11] Marmer, M., Herrmann, B. L., Dogrultan, E. and Berman,
R. A new framework for understanding why startups succeed,
Startup Genome Report. Retrieved July 24, 2018, from
https://s3.amazonaws.com/startupcompass-
public/StartupGenomeReport] Why_Startups Succeed v2.p
df.
[12] Sheetz, M. Technology killing off corporate America:
Average lifespan of companies under 20 years. Retrieved May

blockchain technology could take this framework as a base and
pivot or persevere to create a better model, that even better
represents reality. This framework focusses on lean start-up.
Innovation management best practices might change over time
replacing the lean start-up methodology. Big data in start-ups,
however, already shows that Ries has it at the right end [2].
Furthermore, this framework has only been tested on one use
case, for more reliable results it should be tested in more use
cases. The results from the framework are assumptions for
organisations to find new opportunities, however, it is unknown
how valuable these assumptions are.

Future research could focus on companies that are building IMS
applications. They could see if the assumptions uncovered in this
framework actually provide use cases with added value. This
would provide valuable data to further improve the framework.

Disruption and innovation are accelerating, and companies want
to be leaders not followers. However, in order to do so they will
need to look more at radical innovation. For them the author says:
this framework could be a starting point to find your innovative
edge.

5 2018, from CNBC:

https://www.cnbe.com/2017/08/24/technology-killing-oft-
corporations-average-lifespan-of-company-under-20-

years.html.
[13] Innovation Leader Lean Startup in Large Organizations.
Retrieved June 19, 2018, from

https:/www.innovationleader.com/lean-startup-report/.

[14] Westcott, M. Design-driven companies outperform S&P
by 228% over ten years—The ‘DMI’design value index, DMI:
Design Management Institute blog. Retrieved 10, from
https://www.dmi.org/blogpost/1093220/182956/Design-
Driven-Companies-Outperform-S-P-by-228-Over-Ten-Years-
-The-DMI-Design-Value-Index.

[15] Schmiedgen, J., Rhinow, H. and K&ppen, E. Parts without
a whole?: the current state of design thinking practice in
organizations. Universititsverlag Potsdam, 2016.

[16] De Reuver, M., Bouwman, H. and Haaker, T. 2013.
Business model roadmapping: A practical approach to come
from an existing to a desired business model. In International
Journal of Innovation Management, 17 (01), 1340006. DOI =
https://doi.org/10.1142/S1363919613400069

[17] Maurya, A. Running lean: iterate from plan A to a plan
that works. " O'Reilly Media, Inc.", 2012.

[18] Miiller, R. M. and Thoring, K. 2012. Design thinking vs.
lean startup: A comparison of two user-driven innovation
strategies. In Leading through design, 151. DOI =
https://doi.org/10.13140/2.1.1055.9043

[19] Trott, P. Innovation management and new product
development. Financial Times/Prentice Hall, Harlow, England
5, 2012.

[20] Simsit, Z. T., Vayvay, O. and Oztiirk, O. 2014. An Outline
of Innovation Management Process: Building a Framework for
Managers to Implement Innovation. In Procedia - Social and
Behavioral Sciences, 150, 690-699. DOI =
https://doi.org/10.1016/j.sbspro.2014.09.021

[21] Markets and markets Innovation Management Market by
Type & Service - 2021. Retrieved July 6, 2018, from
Marketsandmarkets.com:
https:/www.marketsandmarkets.com/Market-
Reports/innovation-management-market-238981272.html.

[22] Koetzier, W. and Alon, A. 2013. Why “Low Risk”
Innovation Is Costly. In Accenture, May, 12. DOI

[23] Spigit Inc. Spigit Releases New Industry-First Capabilities
to Cap Off Year of Record Growth. Retrieved July 19, 2018,
from https://www.spigit.com/press-release/spigit-releases-
new-industry-first-capabilities-cap-off-year-record-growth/.



https://startupgenome.com/download-report/?file=2018
https://startupgenome.com/download-report/?file=2018
https://doi.org/10.1108/WJSTSD-06-2014-0006
https://doi.org/10.1108/WJSTSD-06-2014-0006
https://doi.org/10.1016/j.technovation.2014.09.007
https://doi.org/10.1016/j.technovation.2014.09.007
https://www.youtube.com/watch?v=kP6EezXJKNM
https://www.youtube.com/watch?v=kP6EezXJKNM
https://doi.org/10.1109/ACCESS.2016.2566339
https://doi.org/10.1109/ACCESS.2016.2566339
https://www.treasury.gov/initiatives/fio/Documents/McKinsey_FACI_Blockchain_in_Insurance.pdf
https://www.treasury.gov/initiatives/fio/Documents/McKinsey_FACI_Blockchain_in_Insurance.pdf
https://www.treasury.gov/initiatives/fio/Documents/McKinsey_FACI_Blockchain_in_Insurance.pdf
https://www.treasury.gov/initiatives/fio/Documents/McKinsey_FACI_Blockchain_in_Insurance.pdf
https://s3.amazonaws.com/startupcompass-public/StartupGenomeReport1_Why_Startups_Succeed_v2.pdf
https://s3.amazonaws.com/startupcompass-public/StartupGenomeReport1_Why_Startups_Succeed_v2.pdf
https://s3.amazonaws.com/startupcompass-public/StartupGenomeReport1_Why_Startups_Succeed_v2.pdf
https://s3.amazonaws.com/startupcompass-public/StartupGenomeReport1_Why_Startups_Succeed_v2.pdf
https://s3.amazonaws.com/startupcompass-public/StartupGenomeReport1_Why_Startups_Succeed_v2.pdf
https://s3.amazonaws.com/startupcompass-public/StartupGenomeReport1_Why_Startups_Succeed_v2.pdf
https://www.cnbc.com/2017/08/24/technology-killing-off-corporations-average-lifespan-of-company-under-20-years.html
https://www.cnbc.com/2017/08/24/technology-killing-off-corporations-average-lifespan-of-company-under-20-years.html
https://www.cnbc.com/2017/08/24/technology-killing-off-corporations-average-lifespan-of-company-under-20-years.html
https://www.cnbc.com/2017/08/24/technology-killing-off-corporations-average-lifespan-of-company-under-20-years.html
https://www.cnbc.com/2017/08/24/technology-killing-off-corporations-average-lifespan-of-company-under-20-years.html
https://www.cnbc.com/2017/08/24/technology-killing-off-corporations-average-lifespan-of-company-under-20-years.html
https://www.cnbc.com/2017/08/24/technology-killing-off-corporations-average-lifespan-of-company-under-20-years.html
https://www.innovationleader.com/lean-startup-report/
https://www.innovationleader.com/lean-startup-report/
https://www.dmi.org/blogpost/1093220/182956/Design-Driven-Companies-Outperform-S-P-by-228-Over-Ten-Years--The-DMI-Design-Value-Index
https://www.dmi.org/blogpost/1093220/182956/Design-Driven-Companies-Outperform-S-P-by-228-Over-Ten-Years--The-DMI-Design-Value-Index
https://www.dmi.org/blogpost/1093220/182956/Design-Driven-Companies-Outperform-S-P-by-228-Over-Ten-Years--The-DMI-Design-Value-Index
https://www.dmi.org/blogpost/1093220/182956/Design-Driven-Companies-Outperform-S-P-by-228-Over-Ten-Years--The-DMI-Design-Value-Index
https://www.dmi.org/blogpost/1093220/182956/Design-Driven-Companies-Outperform-S-P-by-228-Over-Ten-Years--The-DMI-Design-Value-Index
https://www.dmi.org/blogpost/1093220/182956/Design-Driven-Companies-Outperform-S-P-by-228-Over-Ten-Years--The-DMI-Design-Value-Index
https://doi.org/10.1142/S1363919613400069
https://doi.org/10.1142/S1363919613400069
https://doi.org/10.13140/2.1.1055.9043
https://doi.org/10.13140/2.1.1055.9043
https://doi.org/10.1016/j.sbspro.2014.09.021
https://doi.org/10.1016/j.sbspro.2014.09.021
https://www.marketsandmarkets.com/Market-Reports/innovation-management-market-238981272.html
https://www.marketsandmarkets.com/Market-Reports/innovation-management-market-238981272.html
https://www.marketsandmarkets.com/Market-Reports/innovation-management-market-238981272.html
https://www.marketsandmarkets.com/Market-Reports/innovation-management-market-238981272.html
https://www.spigit.com/press-release/spigit-releases-new-industry-first-capabilities-cap-off-year-record-growth/
https://www.spigit.com/press-release/spigit-releases-new-industry-first-capabilities-cap-off-year-record-growth/
https://www.spigit.com/press-release/spigit-releases-new-industry-first-capabilities-cap-off-year-record-growth/
https://www.spigit.com/press-release/spigit-releases-new-industry-first-capabilities-cap-off-year-record-growth/

[24] Minor, D., Brook, P. and Bernoft, J. Data From 3.5 Million
Employees Shows How Innovation Really Works, Harvard
Business Review. Retrieved July 19, 2018, from
https://hbr.org/2017/10/data-from-3-5-million-employees-
shows-how-innovation-really-works.

[25] Nakamoto, S. Bitcoin: A peer-to-peer electronic cash
system. Retrieved July 26, 2018, from
https://bitcoin.org/bitcoin.pdf.

[26] Swan, M. Blockchain: Blueprint for a new economy. "
O'Reilly Media, Inc.", 2015.

[27] Poon, J. and Dryja, T. The bitcoin lightning network:
Scalable off-chain instant payments, draft version 0.5.
Retrieved June 26, 2018, from
https:/lightning.network/lightning-network-paper.pdf.

[28] Wood, G. Ethereum: A secure decentralised generalised
transaction ledger, Ethereum project yellow paper. Retrieved
June 25, 2018, from
https://bravenewcoin.com/assets/Whitepapers/Ethereum-A-
Secure-Decentralised-Generalised-Transaction-Ledger-
Yellow-Paper.pdf.

[29] Lawton, G. 2004. Machine-to-machine technology gears
up for growth. In Computer, 37 (9), 12-15. DOI =
https://doi.org/10.1109/MC.2004.137

[30] Leiner, B. M., Cerf, V. G., Clark, D. D., Kahn, R. E.,
Kleinrock, L., Lynch, D. C., Postel, J., Roberts, L. G. and
Wolff, S. S. 1997. The past and future history of the Internet.
In Communications of the ACM, 40 (2), 102-108. DOI =
https://doi.org/10.1145/253671.253741

[31] Swan, M. Year. Blockchain thinking: The brain as a dac
(decentralized autonomous organization). in Texas Bitcoin
Conference, Year), 27-29. DOI =
https://doi.org/10.1109/MTS.2015.2494358

[32] Yli-Huumo, J., Ko, D., Choi, S., Park, S. and Smolander,
K. 2016. Where is current research on blockchain
technology?—a systematic review. In PloS one, 11 (10),
e0163477. DOI =
https://doi.org/10.1371/journal.pone.0163477

[33] Zheng, Z., Xie, S., Dai, H., Chen, X. and Wang, H. Year.
An overview of blockchain technology: Architecture,
consensus, and future trends. in Big Data (BigData Congress),
2017 IEEE International Congress on, Year), IEEE, 557-564.
DOI = https://doi.org/10.1109/BigDataCongress.2017.85

[34] Wiist, K. and Gervais, A. 2017. Do you need a
Blockchain? In IACR Cryptology ePrint Archive, 2017, 375.
DOI = https://doi.org/10.1109/MSPEC.2017.8048838

[35] Klein, S. and Prinz, W. Year. A Use Case Identification
Framework and Use Case Canvas for identifying and exploring

relevant Blockchain opportunities. in Proceedings of Ist
ERCIM Blockchain Workshop 2018, Year), European Society
for Socially Embedded Technologies (EUSSET), DOI =
https://doi.org/20.500.12015/3158

[36] Osterland, T. and Rose, T. Year. Engineering sustainable
blockchain applications. in Proceedings of 1st ERCIM
Blockchain Workshop 2018, Year), European Society for
Socially Embedded Technologies (EUSSET), DOI =
https://doi.org/20.500.12015/3161

[37] Ben&i¢, F. M. and Zarko, I. P. 2018. Distributed Ledger
Technology: Blockchain Compared to Directed Acyclic Graph.
In arXiv ~ preprint  arXiv:1804.10013. DOI =
https://arxiv.org/abs/1804.10013v1

[38] Eyal, I. and Sirer, E. G. Year. Majority is not enough:
Bitcoin mining is vulnerable. in International conference on
financial cryptography and data security, Year), Springer, 436-
454. DOI = https://arxiv.org/abs/1311.0243v5

[39] Yermack, D. Is Bitcoin a real currency? An economic
appraisal. Elsevier, City, 2015.

[40] Sigalos, M. In Venezuela, Bitcoin goes from economic
lifeline to national threat. Retrieved, from CNBC:
https://www.cnbe.com/2017/08/30/venezuela-is-one-of-the-
worlds-most-dangerous-places-to-mine-bitcoin.html.

[41] Popov, S. The Tangle. Retrieved 20 July, 2018, from
https://iota.readme.io/docs/whitepaper.

[42] Luis Cuende, J. 1. Aragon Network: A Decentralized
Infrastructure For Value Exchange. Retrieved May 5, 2018,
from Aragon One:
https://github.com/AragonOne/whitepaper/raw/master/ Aragon
%20Whitepaper.pdf.

[43] Liu, P. T. S. Year. Medical record system using
blockchain, big data and tokenization. in International
Conference on Information and Communications Security,
Year), Springer, 254-261. DOI =
http://dx.doi.org/10.1007/978-3-319-50011-9 20

[44] Edison, H., Smersgird, N. M., Wang, X. and
Abrahamsson, P. 2018. Lean Internal Startups for Software
Product Innovation in Large Companies: Enablers and
Inhibitors. In Journal of Systems and Software, 135, 69-87.
DOI = https://doi.org/10.1016/j.jss.2017.09.034

[45] Author "Lean Startup" Analytical View, Series "Lean
Startup" Analytical View. Retrieved Access 2018, from
Dimensions:
https://app.dimensions.ai/analytics/publication/viz/overview-
publications?search_text=%22lean%?20startup%22&search_ty
pe=kws&full search=true.



https://hbr.org/2017/10/data-from-3-5-million-employees-shows-how-innovation-really-works
https://hbr.org/2017/10/data-from-3-5-million-employees-shows-how-innovation-really-works
https://hbr.org/2017/10/data-from-3-5-million-employees-shows-how-innovation-really-works
https://hbr.org/2017/10/data-from-3-5-million-employees-shows-how-innovation-really-works
https://bitcoin.org/bitcoin.pdf
https://bitcoin.org/bitcoin.pdf
https://lightning.network/lightning-network-paper.pdf
https://lightning.network/lightning-network-paper.pdf
https://bravenewcoin.com/assets/Whitepapers/Ethereum-A-Secure-Decentralised-Generalised-Transaction-Ledger-Yellow-Paper.pdf
https://bravenewcoin.com/assets/Whitepapers/Ethereum-A-Secure-Decentralised-Generalised-Transaction-Ledger-Yellow-Paper.pdf
https://bravenewcoin.com/assets/Whitepapers/Ethereum-A-Secure-Decentralised-Generalised-Transaction-Ledger-Yellow-Paper.pdf
https://bravenewcoin.com/assets/Whitepapers/Ethereum-A-Secure-Decentralised-Generalised-Transaction-Ledger-Yellow-Paper.pdf
https://bravenewcoin.com/assets/Whitepapers/Ethereum-A-Secure-Decentralised-Generalised-Transaction-Ledger-Yellow-Paper.pdf
https://bravenewcoin.com/assets/Whitepapers/Ethereum-A-Secure-Decentralised-Generalised-Transaction-Ledger-Yellow-Paper.pdf
https://doi.org/10.1109/MC.2004.137
https://doi.org/10.1109/MC.2004.137
https://doi.org/10.1145/253671.253741
https://doi.org/10.1145/253671.253741
https://doi.org/10.1109/MTS.2015.2494358
https://doi.org/10.1109/MTS.2015.2494358
https://doi.org/10.1371/journal.pone.0163477
https://doi.org/10.1371/journal.pone.0163477
https://doi.org/10.1109/BigDataCongress.2017.85
https://doi.org/10.1109/BigDataCongress.2017.85
https://doi.org/10.1109/MSPEC.2017.8048838
https://doi.org/10.1109/MSPEC.2017.8048838
https://doi.org/20.500.12015/3158
https://doi.org/20.500.12015/3158
https://doi.org/20.500.12015/3158
https://doi.org/20.500.12015/3161
https://doi.org/20.500.12015/3161
https://doi.org/20.500.12015/3161
https://arxiv.org/abs/1804.10013v1
https://arxiv.org/abs/1804.10013v1
https://arxiv.org/abs/1804.10013v1
https://arxiv.org/abs/1311.0243v5
https://arxiv.org/abs/1311.0243v5
https://arxiv.org/abs/1311.0243v5
https://www.cnbc.com/2017/08/30/venezuela-is-one-of-the-worlds-most-dangerous-places-to-mine-bitcoin.html
https://www.cnbc.com/2017/08/30/venezuela-is-one-of-the-worlds-most-dangerous-places-to-mine-bitcoin.html
https://www.cnbc.com/2017/08/30/venezuela-is-one-of-the-worlds-most-dangerous-places-to-mine-bitcoin.html
https://www.cnbc.com/2017/08/30/venezuela-is-one-of-the-worlds-most-dangerous-places-to-mine-bitcoin.html
https://www.cnbc.com/2017/08/30/venezuela-is-one-of-the-worlds-most-dangerous-places-to-mine-bitcoin.html
https://iota.readme.io/docs/whitepaper
https://iota.readme.io/docs/whitepaper
https://github.com/AragonOne/whitepaper/raw/master/Aragon%20Whitepaper.pdf
https://github.com/AragonOne/whitepaper/raw/master/Aragon%20Whitepaper.pdf
https://github.com/AragonOne/whitepaper/raw/master/Aragon%20Whitepaper.pdf
https://github.com/AragonOne/whitepaper/raw/master/Aragon%20Whitepaper.pdf
http://dx.doi.org/10.1007/978-3-319-50011-9_20
http://dx.doi.org/10.1007/978-3-319-50011-9_20
https://doi.org/10.1016/j.jss.2017.09.034
https://doi.org/10.1016/j.jss.2017.09.034
https://app.dimensions.ai/analytics/publication/viz/overview-publications?search_text=%22lean%20startup%22&search_type=kws&full_search=true
https://app.dimensions.ai/analytics/publication/viz/overview-publications?search_text=%22lean%20startup%22&search_type=kws&full_search=true
https://app.dimensions.ai/analytics/publication/viz/overview-publications?search_text=%22lean%20startup%22&search_type=kws&full_search=true
https://app.dimensions.ai/analytics/publication/viz/overview-publications?search_text=%22lean%20startup%22&search_type=kws&full_search=true
https://app.dimensions.ai/analytics/publication/viz/overview-publications?search_text=%22lean%20startup%22&search_type=kws&full_search=true
https://app.dimensions.ai/analytics/publication/viz/overview-publications?search_text=%22lean%20startup%22&search_type=kws&full_search=true

