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Abstract

"Companies that do not innovate, die". With these words Chesbrough (2003) starts his book about
Open Innovation. Companies should innovate to prevent a situation in which they will be overtaken
by competitors. This is caused by several challenges that companies of today face and that put
pressure on their ability to innovate. Customers become more demanding and produets should have
more and more features and a better quality at reduced cost. These challenges and the intentions of
companies to stay ahead of competition form the basis for companies to innovate. The innovation
process of many companies has changed the last few years. This change has been described by
Chesbrough (2003) as the change from Closed to Open Innovation.

In the Closed Innovation approach organizations have an inward focus. Organizations share the
opinion that they should employ the smartest people in their field of business. Furthermore they think
that most profit is generated from intemal R&D and that they should have the resources to monitor
and follow all technological developments on their own. Intellectual Property (IP) that is not used by
the organization should remain on the shelf in order to proteet it from being used by a competitor. In
the Open Innovation approach the visions of the companies are different. First, companies realize that
a lot of smart people in their field of business are working outside their company. The companies also
see that both intemal and extemal R&D activities can create value. This also counts for technology
that is developed outside the company. Furthermore lP is regarded as a potential source of revenue.
Open Innovation oriented companies actively use Venture Capital (VC) to invest in small start-ups to
secure a direct link with many new technologies.

More and more companies see the potential benefits of Open Innovation; nowadays it is a trend to
implement Open Innovation. Organizations use the term Open Innovation for commercial reasons but
it is often unclear whether these organizations really use Open Innovation and what the benefits of
Open Innovation are. Chesbrough (2003) provides some empirical evidence about the success of
Open Innovation by means of case studies, but larger scale empirical evidence is lacking. This
research will provide empirical evidence about the use of Open Innovation in mainly Dutch
companies. The relation between Open Innovation and success will also be taken into account in this
research.

Master thesis project
This report describes a master thesis project which is carried out at Atos consulting. The business
units Telecommunications, Utilities & Media and Consumer & Industrial Markets are participating in
the research. The project started at the end of January 2008 and was finished in mid August 2008.

The results of the research have been presented at a seminar that was organized by Atos Consuiting on
June 5 2008. At this seminar about Open Innovation some interesting speakers, e.g. Robert
Kirschbaum (DSM) and Willem Manders (Shell) gave a presentation about Open lnnovation in their
company. 41 companies that were interested in Open Innovation attended the seminar.

The results of the research have also been given in 'Het Financieele Dagblad' (25-07-08). In this
newspaper an article was dedicated to the research that is described in this master thesis. Results were
presented and examples of companies that participated in the research were given.
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Summary

This research is one of the first large-scale studies about Open lnnovation. Open lnnovation is a
concept that receives a lot of attention nowadays. The interest of a lot of companies in the concept
was noticed when trying to find companies which wanted to participate in the study. A lot of
companies reacted positive and therefore a large dataset was found in a relative short period.

Open lnnovation is introduced by Chesbrough (2003). He introduced this concept as a reaction on
changes in the market that cause companies to "open-up" their innovation process. Because
companies are facing higher research and development costs, shorter time to market and lower returns
on investment, companies can not perform all steps concerning the introduction of a new product by
themselves. Therefore Chesbrough (2003) introduced the concept Open lnnovation as areplacement
of the Closed lnnovation concept. Open lnnovation can be characterized by two approaches, the
outside-in and the inside-out approach. The outside-in approach concerns using knowledge from
external sources. These can be universities, suppliers, customers but also competitors. The inside-out
approach concerns commercializing internal knowiedge. By selling or licensing internal knowledge
firms can make a lot of money. Whether companies use these two approaches is studied in this
research project. Second, this study links the implementation of Open lnnovation to the success of a
company.

The study covers the implementation of Open lnnovation in 70 companies (see Appendix B). The
companies are divided in high, medium high, medium low and low technology environments. The
implementation of Open lnnovation has been measured by a questionnaire (see Appendix A) and by
interviews that were held.

The main conclusion of the research project is that companies use the outside-in approach more than
the inside-out approach. This means that companies are more willing to use external knowledge than
they are willing to sell or license internal knowiedge. Companies use a lot of knowledge from their
customers. Furthermore they often collaborate with their suppliers and with universities for
implementing external knowiedge. Newer tools like crowdsourcing, venture capital and information
intermediaries are hardly used by the companies to acquire external knowiedge. The same holds for
selling and licensing internal knowiedge. Companies embrace the inside-out approach on exception
and do not use information intermediaries and venture capital to commercialize internal knowiedge.

These results are the same for almost every industry. No difference between high or low tech
industries for the use of the outside-in approach was found. For the inside-out approach high tech
industries scored significantly higher than low tech industries. More important than the industrial
environment is the size of the company. This study shows that large companies have a significantly
higher implementation rate of Open lnnovation. The most important aspect for the implementation is
the mindset of a company. When a company wants to implement Open lnnovation the necessary
resources can be made available. This means that firms should first change the rnind of their
organization to Open lnnovation before they should try to implement outside-in and inside-out
approaches. Furthermore the organization of the knowledge management systems is very important.
When the mindset and the knowledge system of the organization are not aligned for Open lnnovation,
the company can not succeed in successfully implementing external knowledge and commercializing
internal knowiedge.

The implementation of Open lnnovation has been linked to the success rate of new product
introductions but no relation could be found. This means that companies that have implemented Open
lnnovation have not got more success with the implementation of their products than companies
which work according to the principles ofthe Closed lnnovation approach. One reason for this may be
that the success of new products is not the ideal measure for success regarding Open lnnovation.

iii
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1.1

1.1.1

Introduction
This chapter fonus the introduction for this report. A short introduction into Atos Consuiting, the
company that gave the assignment for this research, wiU be given. The objective of the research wiU
be pointed out and the boundary of the project wiU be defined.

The organization
This research wiU be conducted at Atos Consulting. Atos Consulting is a part of Atos Origin. In this
section Atos Origin and Atos Consuiting wiU be introduced.

Atos Origin is a leading international IT services company created through a series of major mergers
and acquisitions since 1997 (see Figure 1.1).

Figure I. J. History of Atos Origin

Atos was formed from the merger in 1997 of two French-based IT services companies - Axime and
Sligos - each of which had been established out of earlier mergers. By 2000, Atos employed 11.000
employees and generated annual revenues of approximately E1.1 billion.

Origin was a subsidiary of Royal Philips Electronics, which had been formed in 1996 from the merger
of BSO/Origin and Philips Communications. At the time of the merger with Atos in October 2000,
Origin employed more than 16.000 staff in 30 countries worldwide and generated annual revenues of
approximately €1.6 billion.

KPMG Consulting's businesses in the United Kingdom and The Netherlands were acquired in August
2002 to establish Atos Consulting.

Sema Group was acquired from Schlumberger in January 2004. At the time of the acquisition, Sema
Group employed 20.000 employees and generated annual revenues of approximately €2.4 biUion.
Atos Origin at that time, employed 26.500 employees, generating annual revenues of more than €3
billion.

Atos Origin generated a turnover of E5.4 biUion in the year 2006. Atos Origin employs about 50.000
employees in more than 40 countries.

Atos Consuiting
Atos Consuiting is a large consultancy firm in the Netherlands. Other big offices are located in the
United Kingdom, France and Spain. In the Netherlands Atos Consulting employs about 950
consultants. Internationally this figure is over 2500 business and 1T-consultants.

Atos Consuiting is organized in two dimensions. The first dimension covers the line of businesses and
includes CIM (Consumer & Industrial markets), FS (Financial Services), PS (Public Services) and
TUM (Telecommunications, Utility & Media). These lines of business are supported by advisory
groups. The structure of Atos Consuiting is given in Figure 1.2.
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World Class Human Resources

The innovation approach
Closed and Open Innovation are two concepts that have been described by Chesbrough (2003) in
detail. As this research will use the terms Closed and Open Innovation a lot the following section will
summarize these concepts.

Research background
Every year Atos ConsuIting organizes a seminar about a current topic of interest. For this seminar
companies that have shown to be interested in the topic are invited. One of the topics of the seminar
that was organized last year was Open Innovation. During this seminar it became clear that the
attendees at the seminar were very interested in Open Innovation. A lot of attendees wanted to use
Open Innovation in their company but the real benefits of Open Innovation were unclear to most
organizations. The high willingness of companies to invest in Open Innovation and the uncertainties
about the benefits of Open Innovation provide Atos ConsuIting opportunities to support these
companies with their Open Innovation issues. The popularity of Open Innovation is still increasing.
This has been noticed by Atos Consuiting and therefore this year's seminar is totally dedicated to
Open Innovation. To provide empirica1 evidence about the use and success of Open Innovation the
results of this research will be presented during the seminar.

Worid Class ()pefational TransformatIon

Figure 1.2. The slruclUre of AloS Consulling
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IT Project Management

Until the beginning of the twenty-first century most organizations used an inward focused approach.
In this approach the main thought is "if you want something done right, you have got to do it
yourself' (Chesbrough, 2003 p. 36). In this Closed Innovation approach an organization develops,
creates, produces and markets a product by itself. Intemal R&D leads to many breakthrough
discoveries. The profit that is made with these discoveries is reinvested in more intemal R&D to come
to more breakthroughs. The Intellectual Property (lP) that is created with these breakthroughs is
protected by patents and trademarks. This protection guaranteed the organization that others could not
profit from their ideas. This approach worked very weIl in the twentieth century. A lot of research
laboratories were bom and a variety of new products and inventions reached the market. The process
from research project to the market is designed to weed out false positives, projects that look
promising, but turn out to be disappointing. However, the inward focused approach seems not to be
optima1 anymore because of some changes that occurred in the twenty-first century. Chesbrough
(2003) introduced a new approach, Open Innovation, which should be able to cope with the factors
that resulted in the decline of Closed Innovation. This approach abandons the inward focus and pIaces
extemal ideas and extemal paths to market on the same level as the intemal ideas and paths to market,
recognized by the Closed Innovation model. This means that ideas can find their origin within the
organization but that these ideas can also be implemented from external sources. The same counts for
getting ideas to the market. This can be done via intemal sales channels, but ideas can also leak out of
the company via other paths like spin-offs. Getting outside the company is not necessarily done at the
end of the process; ideas can leak out of the company also in an earlier phase. The protection of lP is
different in the Open Innovation perspective. lP is regarded as a strategic asset that companies can

Business Professional Services

World Class Customer Management

Business Enterpr1se Solutlons

Wond Class Finance

Business Process Outsourclng

1.2

1.3
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buy and sell. In the Closed Innovation approach technologies, which are not within the core
competences of the company, often remain unused. This does not provide any profit and the risk of a
competitor that comes with a technology that makes yours unnecessary is high. Open Innovation
oriented companies often license technologies that are not within their core business.

In 2003 Chesbrough presented his book that describes the change from Closed to Open Innovation.
This term was new in the world of management, but it has a huge impact on many of today's (high
tech) firms. Chesbrough (2003) believes that the management world is witnessing a paradigm shift
from Closed to Open Innovation. More and more organizations are implementing the principles of
Open Innovation into their processes. The question which forms the basis for this research is whether
it is only a trend to make your organization more open oriented or whether this change really helps
organizations to generate better results and make more profit.

1.4 Research Design
In this section the design of the research will be given. First the way in which this research is
conducted will be summarized. This will be followed by the objective ofthis research project. Finally
the boundary ofthis project and the scientific and practical relevance ofthis research will be given.

1.4.1 Induction and deduction
Research can be done via induction and deduction. Inductive research develops theory from the
observation of empirical reality (Hussey and Hussey, 1997). General theory is induced form particular
instances. Deductive research does the opposite. A conceptual and theoretical structure is developed
and tested by empirical observation. Particular instances are deduced from general theory. Inductive
and deductive research are not mutually exclusive (Gray, 2004).

This research also combines inductive and deductive research. First deduction is used. A set of
principles that explain Open lnnovation are elaborated. The principles are made measurable and via
empirical observations this set of principles is tested. Hereafter induction is used in order to generalize
the empirical findings to form a best practice approach for the application of Open Innovation.

1.4.2 Research objective
Chesbrough (2003) describes the change from Closed to Open Innovation very detailed. Next to this
book, other articles describe the benefits of using the principles of Open Innovation. However,
empirical evidence about the use of Open Innovation and the results of this use are not present. In the
book of Chesbrough (2003) some case studies show the successes which can be achieved when an
organization makes the change from Closed to Open Innovation. However, the success that the
change from Closed to Open Innovation may bring has not been tested on a larger scale. The success
rate of Open Innovation will also be measured in this research. This results in the following research
objective:

i' ," : ' :

This objective leads to the following research question:

, I ' \'" I

I I , !. rtl
. .... __ t I • ~ ._~ :ol ~ I • /r ........ ~ ~ • L c- I

1.4.3 Sub questions
To be able to answer the research question a set of sub questions must be defined. First it is very
important to know exactly what the principles of Open Innovation are. This leads to the first sub
question.

3
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1.4.4

1.4.5

In order to be able to provide empirical evidence about the use of Open Innovation the following sub
question has been defined.

I I' :, _ I 1. I

The performance difference in users and non-users of Open Innovation will also be taken into
account. This results in the third sub question.

: I 1

; _ ! i. I

When enough data is gathered, best practices for the implementation of Open Innovation can be
formed. The gathered empirical evidence will be compared to the literature to form the best practices.
This results in the fourth and last research question.

- \' . ,- '.' " 'Ol ,. I
_ I _ .. .1_ _ • _.' "~ __ .1 I " I _ _

Project boundaries
The book of Chesbrough (2003) introduced the concept of Open Innovation and explains the
usefulness of this concept with some case studies. These case studies are all examples of high tech
organizations that changed from a Closed to an Open Innovation perspective. Chesbrough (2003)
states that his book is not only useful for high tech companies but that non high tech companies can
also use the principles of Open Innovation. For this research not only high tech companies but also
companies from medium-high, medium-low and low tech environments will be taken into account.

Open Innovation is more difficult to implement for companies that deliver a service than for
companies that sell a product. Service companies do not develop a lot of lP; therefore it is hard for
these kind of companies to profit from selling or licensing their lP. These kind of companies can also
not be grouped into one of the technological environments. To reduce the bias of this research
companies that only deliver a service are not taken into account.

Relevance
This research provides both scientific and practical contribution. In many oftoday's (high technology)
industries it is a trend to make the switch from a closed to an open oriented way of innovating. This
change has been described by Chesbrough (2003) as a change from a Closed to an Open Innovation
paradigm. A change in paradigms had been described by Kuhn (1962). Kuhn states that organizations
embrace a paradigm as long as their problems can be solved within this paradigm. When problems
resist solution within the current paradigm, but seem resolvable with a new paradigm a crisis arises.
The crisis leads to a revolution and a new paradigm will be embraced. This means that the usage of
the paradigm is not always based on scientific reasons. Furthermore a change from one paradigm to
another is not always rational because there may not be a rational way to compare the two paradigms.
With this research the change from Closed to Open Innovation will be given strength in terms of
scientific relevance. The implementation of both Closed and Open Innovation will be studied to test
whether companies made the change from Closed to Open lnnovation or whether they keep using the
Closed Innovation paradigm.
Chesbrough (2003) describes mostly Northem American organizations that embraced the Open
Innovation approach. A small amount of empirical evidence about the use of Open Innovation is
given but empirical evidence about the use of Open Innovation in European companies is not present.
This research provides this evidence. The results of the seminar that Atos ConsuIting organized last
year explain the practical need for this evidence. In conversations with Ard-Pieter de Man, both
professor and employee of Atos Consuiting, and Frank Marks, partner of Atos Consuiting, the need
for empirical evidence about Open Innovation was indicated further.
Companies are also very interested in Open Innovation. This became clear during the seminar that
Atos ConsuIting organized last year. The results of this research will be based on quantitative

4



••••••••••••••••••••••••••••
••••••

Chapter 7

34

20·08·08
Presentaûon

33

Chapter6

Discussion

31

25-07-08
Flrst

version
thesis

27 2925

05~6-08

Seminar

2319 21

Chapter4

Empirlclsm

Research
melhods

17

Figure IA. Research Scheme

Figure J.3. Research planning

151311

'o.03~8

Deadline
researcr.
ploposal

9

Theory

7

Chapter 2

Theoretical
framework

5

28-01·08
Start at

Alos
consulling

5

Research planning
In Figure 1.3 the planning for the research has been given. This planning includes five milestones. By
introducing these milestones the pace in the research will be ensured. The period from the start of the
project to the first rnilestone is focused on two activities: the literature study and the research
proposal. In the second period the empirical evidence must be gathered. This requires a questionnaire,
which will be created in week 11 to week 15. Hereafter companies will be visited and the results will
be worked out. Because the research will test to what extent companies have implemented the
principles of Open Innovation such as they have been described in the literature, a close connection
with the literature must be kept. This is why literature has an important place in the second period of
the research. In the third period, after the seminar has been finished, the work for Atos Consuiting has
been finished. This means that in week 27 to 30 the focus can be on analyzing the data. In the fourth
period the focus lies on finishing the thesis of which the fust version wil! be handed in in week 30.
The last period covers the rework that has to be done after the first version of the thesis has been
handed in. In this period time has been reserved to make the presentation and the poster.

evidence. With this evidence organizations can compare themselves with other organizations that
participated in the research. This is very interesting for companies because they can leam about the
adoption of Open Innovation in other companies. These reasons make this research interesting for
both scientific and practical fields and make this research unique in the Netherlands.

Report outline
The research scheme for the remainder of this report is given in Figure 1.4.

In this first chapter the research has been introduced and the background and goals and deliverables of
this research have been given. Chapter 2 will focus on the theory about Open Innovation and venture
capital, lP, business modeis, intermediaries and crowdsourcing, five concepts that are strongly related
to Open Innovation. In the third chapter, literature will be used to form propositions about the use and
success of Open Innovation. Chapter 4 will discuss how these propositions will be tested. The analysis
of the propositions will be done in chapter 5. Chapter 6 discusses research results and compares them
to results of other studies. The report will end with a conclusion in chapter 7.

Chapter1

1.5

1.6
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Figure 2.1. The Closed Innovation perspective. (Depicted from Chesbrough, 2003)

This figure shows ideas that flow through the organization from the left, the research organization, to
the right, the market. During the flow through the organization, the ideas are screened and filtered.
The surviving ideas are brought to the market. As the thick boundaries of the finn indicate, no ideas
spin out of the organization via extemal channels and no ideas from extemaI sources spin into the
organization.
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The Closed Innovation perspective
The main word in the Closed Innovation perspective is contro\. Organizations that operate from a
Closed Innovation perspective want to control the complete innovation process. This means that
companies must generate their own ideas and develop them, build them, market them, distribute them,
service them, finance them, and support them on their own (Chesbrough, 2003). This perspective gave
birth to many innovations in the twentieth century and was the only way in which business could be
done by that time. This was caused by the fact that there was not much knowledge available outside a
company's own industry. In order to stay on top of the market or to reach the top of the market a
company should create new and improved products. When there is not much knowledge available
outside a company's own industry, the best way to innovate is by doing the research and development
in the own organization. This view about innovation was shared by most of the leading companies in
the twentieth century. This means that almost all R&D was done inside companies and that the results
of the R&D remained inside the company. More specific information about R&D can be found in
section 2.3. A graphical representation of the Closed Innovation perspective can be found in Figure
2.1.

This chapter will start with a description of the old paradigm: Closed Innovation. Hereafter the Open
Innovation perspective will be described. The changing link between Research and Development,
which is a result of the change from Closed to Open Innovation, will be described in the third section.
Venture Capital, lP and Business Modeis, three concepts that play a very important role in the change
to Open Innovation, will also be described. This chapter will end with a short description of two
relative new concepts and a conclusion.

Theoretical framework
The tenn Open Innovation becomes more accepted and more widely used in today's (high tech)
industries. Chesbrough (2003) describes the change from a closed to an open oriented way of
innovating in this book, titled 'Open Innovation: The New Imperative for Creating and Profiting from
Technology'. Because this book is the first and most widely used, this book will fonn the basis for
this chapter. As many other authors have become interested about Open Innovation more articles
about Open lnnovation have been dedicated to Open Innovation. These articles are also used in this
chapter to view Open Innovation in a broader perspective.

2
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2.1.2

In the Closed Innovation perspective the tenn not-invented-here can be applied. AresuIt ofthe inward
focus was that companies were anxious to implement a technology that was not produced inside the
company. The company could not be sure about the quality and availability ofthe extemal technology
and therefore developed everything intemally. In line with the not-invented-here syndrome is the not
sold-here syndrome. Not-sold-here means that companies are not willing to sell ideas outside their
own sales channels. When the company is not selling the technology via its own sales channels the
technology will not be made available for anyone else to sell it. The not-invented-here and not-sold
here syndromes are typical for the Closed Innovation paradigm.

Fonner IBM research director, James McGroddy, equaled the Closed Innovation perspective to
playing chess (Chesbrough, 2004). He states that when you are targeting your technology on your
current business this is like a chess game. You know the pieces and their abilities. You know what
your competitors are going to do and you know what your customers want from you in order to sell
your technology. Many moves in the chess game can be thinking about in advance. The same counts
for Closed Innovation.

Stage-gate process
In the Closed Innovation perspective a lot of organizations used a stage gate process to manage tbeir
innovation. The stage gate process covers the whoJe process from idea to product Jaunch (Cooper,
1994). The main advantage of a stage-gate process is the stepwise addition of new technological and
market infonnation, which leads to reduction of uncertainty and Jow investment costs at each stage
(Van de Vrande et al., 2006). Organizations will only make large investments when a new technology
has passed the earlier stages of the stage-gate process.

At the end of each stage a clear decision needs to be made. The gates can support one of the following
decisions: Go, kill; or hold (Cooper, 1994). Go and kill are obvious options. In some cases the
innovation has great potential, but there are no resources available at the time or there are still some
uncertainties. An idea may be hold at the end of a phase, only to be put back on track when the
resources are available or the final questions have been answered.

Principles of Closed Innovation
The Closed Innovation perspective is based on some basic principles that are mentioned In

Chesbrough (2003). The principles are grouped in Table 2.1.

We should control our lP, so that our com etitors don't rofit from our ideas.
Table 2, I, Principles of Closed Innovation

The first principle of Closed Innovation is that a company shouJd employ all smart people in their
field of interest in order to become the best in that field. The logic behind this thought is that when the
best people are hired the best products and services can be deveJoped. The second principle is about
R&D and states that new products and services must be discovered, developed and shipped by the
own company. An organization should not partner with other companies because the work delivered
by other companies can not be of similar quality as the work done by the own organization. This
principle emphasizes the intemal focus of Closed Innovation. The third and fourth principles are
strongly related. When an organization makes a discovery all by itself, this organization is the first to
market this discovery. The Closed Innovation view is that the company that is the first on the market
wil! win. Closed Innovation companies are focused on conducting a lot of R&D and coming with
many new products and services, all protected by patents. The more ideas are created tbe more
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2.1.3

2.2

successful the company will beo These ideas are protected from being used by competitors, even
though the technologies are not used. This is the last principle of Closed Innovation.

Changes in the market
The change from Closed to Open Innovation is aresult from several factors that undermined the
principles of Closed Innovation. Chesbrough (2003) identified four factors: (1) the increasing
availability and mobility of ski lied workers; (2) the venture capital market; (3) extemal options for
ideas sitting on the shelf and (4) the increasing ability of extemal suppliers.

The first factor is caused by the fact that in the last decades the amount of well-trained people has
expanded tremendously. Today a worker is not employed for a lifetime. The experience that a worker
gains at a company can be taken very easily to another company. By hiring away each others' workers
companies can profit from the training that a worker has taken at the other company without having to
pay for this. The same counts for hiring consultants who have worked for comparable companies.
This factor results in two main factors of concem for companies using the Closed Innovation
perspective. At first, companies should realize that the growing number of well-trained people results
in a growing knowledge base outside the own company. This means that the principle that the smart
people in the field should work for the own company does not longer hold and that companies should
ask themselves the question how to capture a part of the available extemal knowIedge. Second it
becomes easier to hire new employees because of the growing mobility of potential employees.
However, this benefit also has its reverse. For a company it becomes more difficult to keep
knowledge inside the company. The companies' own employees will also be tempted by companies
which want them to work for them. This results in a growing importance of openness.

The second change in the market is the growing amount of venture capita!. These funds give
promising ideas that do not fit into the core of the company opportunities to be worked out outside of
the company. Next to this benefit companies can use venture capital to invest in start-up companies.
Section 2.5 is committed to venture capita!.

When companies perform R&D, developments that can not be commercialized immediately are made.
In the Closed Innovation paradigm these developments will be put on the shelf and can be used after
some time. In the Open Innovation paradigm companies also develop ideas that are not used
immediately. The growing availability of VC enables employees with extemal options for ideas that
are put on the shelf. Spin-off companies can be created to commercialize these promising ideas. A
company must realize this and can not put ideas on the shelf and wait for a development group to
work on them because these ideas may go outside via employees with help of Vc.

The fourth and last change factor that Chesbrough (2003) mentions, is the increasing capability of
extemal suppliers. Today the quality of products and services that are offered by suppliers is often of
equal or superior quality to what a company can achieve intemaIly. For companies that perform a lot
of intemal R&D this factor has both a positive and a negative side. The increasing capability of
extemal suppliers allows the company to apply R&D investments in a wide area and with less time
than when the company should perform every step of the value chain on its own. However, all
companies can benefit from the extemal suppliers. This offers companies that have invested less in
R&D the possibility to move faster with the knowledge of the extemal suppliers. This puts pressure
on the firms that have invested a lot of resources in intemal R&D.

The Open Innovation perspective
Because of the changes in the market the Closed Innovation paradigm is not ideal anymore for some
companies. As Kuhn (1962) indicated, a paradigm will be abandoned when it is not able to solve the
problems that organizations face that lie within the scope of the paradigm. A new paradigm that is
able to solve the problems will be embraced. This counts also for Closed Innovation. Because
companies realized that they could not perform every step of the value chain intemally, the Closed
Innovation paradigm is abandoned. A new paradigm, Open Innovation, is embraced. Chesbrough et
a!. (2006, pg. 2) define Open Innovation as follows:
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Figure 2.2. The Open Innovation perspective. (Depicted from Chesbrough, 2003)

, Source: http://www.ideastorm.com. last accessed: 21-02-08.
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So, in the Open Innovation paradigm the vision that all steps of the value chain should be perfonned
intemally is abandoned. In this approach a technology can be created both via intemal and extemal
ways. The ideas that are developed intemally can still find their way through the organization. In
addition to these ideas, the Open Innovation approach allows technologies to spin into the
organization from extemal sources. These ideas can be developed further in the own organization. In
the Open Innovation paradigm ideas that have been developed in the organization do not necessarily
need to be marketed via the intemal sales channel. In addition to this channel extemal ways to the
market are available. In the Open Innovation paradigm the not-invented-here and not-sold-here
syndromes should not be present anymore. A graphical representation of the Open Innovation
perspective can be found in Figure 2.2.

In section 2.1 the Closed hmovation perspective has been equaled to a chess game. The Open
Innovation perspective can be compared with a game of poker (Chesbrough, 2004). In a new market

Interaction with the customer becomes more important in the Open Innovation approach (Hienerth,
2006). Interaction with customers can deliver two types of advantages for companies. This first
advantage comes with customers who may have ideas that can improve the technology. One example
of this is Dell Ideastonn. Ideastonn' is an online community which is implemented in February 2007.
This community allows customers to post their ideas about products, services and operations of Dell.
The community will vote for the best ideas and discuss the ideas with other users. Dell will share the
ideas throughout its organization to trigger new thoughts and evolve everything that is done at the
company. The Dell community has contributed 8639 ideas and 64226 comments. With these
contributions current produets from Dell can be improved and new produets and technologies can be
developed. The second advantage is that a large customer base can improve the value of your product
or technology. Examples are the TomTom PLUS-services. One of these services is the opportunity for
TomTom customers to indicate errors in the maps of their TomTom device. This can be done online
and when the error is recognized by TomTom the error will be corrected. This service does not cost
TomTom a lot of money but improves the value of their product by offering high quality, up-to-date
maps.
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Figure 2.3. The open stage-gate model. (Depicted from van der Meer, 2006)

Table 2.2. Principles of Open Innovation

the planning of launching a new technology is not as predictabie as a chess game. It is more like a
game of poker. You do not know the necessary information about the market and your competitors in
advance. This means that you should decide where to spend your money on, or in poker terms,
whether to spend extra money to stay in the game to see the next card or to take your loss and quit the
game.

Principles of Open Innovation
The Open Innovation perspective is based on some basic principles that are mentioned in Chesbrough
(2003). To complete the set of principles and to come to the set that has been given in Table 2.2.

The principles of Open Innovation are square to the principles of Closed Innovation. The vision in
Open Innovation is that there are too many ski lied workers available outside the own organization to
hire them all. These workers perform R&D in other companies so a lot of knowledge is created
extemal to the own company. It gives a lot of benefits to use this knowledge in combination with
intemal ideas. These are the first two principles of Open Innovation. The third and fourth principle are
linked with the business model. Open Innovation oriented companies believe that they do not have to
originate the research to profit from it. By building a better business model than the competition,
profit from extemal R&D can be made. This business model is also more important than getting to the
market first. lP should not be protected at any costs. By making use of others' lP and by letting others
use your lP costs can be cut and more profits can be made. Venture capital should be used to invest in

Open stage-gate process
In section 2.1.1 the stage-gate process that is often used in the Closed Innovation perspective is
described. Because of the changes that resulted in the change from Closed to Open Innovation the
stage-gate process needed to be adapted. The open stage-gate model has two major advantages over
the closed model (van der Meer, 2007). First it allows money to be created in every stage, not only by
selling a product or service at the end of the process but also by licensing out or spinning out at earl ier
stages. Second it allows the full use of human resources because it allows 'out of the box' thinking.
The open stage-gate model can be found in Figure 2.3.

2.2.1

2.2.2
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small start-up companies that can advance the business model. The last principle is aimed at a close
relation wi th the users of the technology.

2.2.3 Trends that effect Open Innovation performance
The factors that caused the change from Closed to Open Innovation have been described in section
2.1.3. In this section factors that strengthen the benefits of Open Innovation will be given.

Gassman (2006) indicated five trends that drive higher performance by Open Innovation. These trends
are (1) globalization; (2) technology intensity; (3) technology fusion (4) new business modeIs and (5)
knowledge leveraging.

The globalization of the market is driven by a higher mobility of capital, a decrease in logistics costs,
more efficient ICT and increased market homogeneity. Globalization lowered entry barriers for new
international competitors and provides companies that can innovate faster and are able to adept better
with an opportunity for competitive advantage. The Open Innovation model is favorable because via
cooperation with other companies economies of scale can be achieved. Furthermore, via Open
Innovation, industry standards and dominant designs are reached more quickly because they are
promoted by more than one company.

Technology intensity has increased to a very high level in today's industries. This means that even the
largest companies can not develop every technology on their own because they lack the capabilities
and resources for this. In this high technology intensive environment companies cooperate and use
external sources to support product development (Miotti and Sachwald, 2003). In addition to the
higher technology intensity Gassman (2006) mentions technology fusion. This means that
technologies are moving into new fields such as mechatronics, optronics and bioinformatics.
Consequently, industry borders are fading or disappearing. This requires more interdisciplinary
research. As this can not be done by one single company more cooperation between companies is
required.

The shift in industry and technology borders provides companies with new business opportunities. To
commercialize these opportunities new business models are needed. Business models will be
elaborated in section 2.7.

The last trend that is indicated by Gassman (2006) is called knowledge leveraging. Knowledge has
become the most important resource for a lot of companies. The higher mobility of knowledgeable
workers and the many specialized knowledge workers that are available contribute to this trend.
Companies can not bire all the best engineers in their field anymore but have to function as
knowledge brokers to get access to the required knowiedge.

2.3 The changing link between Research and Development
As has been explained in section 2.1 the stage-gate process has been used a lot in combination with
the Closed Innovation perspective. In this process the first stage is research. When research is finished
the ideas wil! be developed in the second stage. This distinction between research and development
had also been made by Roberts (2007). He states that innovation consists of two parts: (1) the
generation of an idea, research, and (2) the conversion of this idea into a business or useful
application, development. Today research and development have a lot of overlap.

In the Closed Innovation paradigm the main research lab performs an important role. In this lab the
goal of the highly skilled workers is to come up with exciting new discoveries. The financial goal of
the research lab is to stay within budget. This is realized by kicking out the mature, established
research projects and by starting with new ideas. The horizon of research was very unpredictable. This
was in strong contrast with the development function. Development takes the output of the research
lab as an input for its own process. The goal of development is to hit schedule targets and budgets and
to commercialize new products and services. Development wants research to come up with
understandable ideas in order to be able to commerciaIize tbem. Research on the other hand wants to
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These changes that are the result of the factors that are mentioned in section 2.1.3 cause the change
from a fundamentally closed, intemally focused R&D environment to a more open, extemally
oriented R&D environment. The following two figures explain this graphically.

Increased investment
In R&D

'"
Figure 2.5. R&D cycJe broken
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Figure 2.4. R&D cycle
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get rid of the older, more expensive, technologies. The conflict between research and development is
that research wants to get on with new ideas, where development wants more work being done on
current research before the funding is taken over. Many companies managed this conflict by creating
a buffer between the two processes (Chesbrough, 2003). Research ideas were placed on the shelf until
the development organization was ready to work with these ideas. Ideas that have been researched in
the research lab do not have to be developed immediately in the Closed Innovation paradigm. As long
as the ideas are protected from begin used by competitors the ideas could remain on the shelf until
they were developed. In the Open Innovation perspective however, this tactic could not longer be used
because there are many ways in which technologies will leak out of the organization. A company that
does not commercialize the technologies its research lab comes up with, may see variants of this
technology begin exploited by other firms. Next to the extemal ways to commercialize a technology is
the increase of available extemal inputs. Extemal ideas can be brought into the organization and can
be tumed into new products and services. This can reduce the costs for R&D.

In Figure 2.4 the R&D cycle as is used in the Closed Innovation paradigm is reproduced. In this cycle
the technology breakthroughs result in new products and features. The sales that can be achieved with
these breakthroughs are invested again in R&D. This results in more technology breakthroughs and
the cycle starts over again. This cycle however, is not suitable in the Open Innovation paradigm. As is
shown in Figure 2.5 the inward focus ofthe earlier R&D cycle is abandoned. Next to new products and
features that are developed inside the company is the option to develop new technology breakthroughs
outside the company. This can be done via key engineers who leave the company and who set up new
business models with help of venture capital funds. The commercialization of these breakthroughs
does not always become a success, as is indicated by the arrow pointing to Rest in Peace (RIP). When
the commercialization does become a success this may result in an initial public offering (IPO) or an
acquisition at an attractive price. "The break" in the R&D cycle for the Open Innovation model is that
the successful start-up company would not reinvest in new fundamental technology breakthroughs.
Instead, it would look for another extemal technology to commercialize. The R&D cycle in the
Closed Innovation approach leaves no space for failures. The money that is invested in R&D must be
eamed back in order to be able to invest again in new R&D. This is different in the Open Innovation
approach. By making use of venture capital, investments in a lot of technologies can be made. It is not
devastating when the development of one of these technologies fails. Some money is lost but this can
be compensated by successful technologies. Furthermore these investments keep the company up-to
date with new technologies that may arise from the small venture capital investments.

Increased investment
in R&D

2.4 Open Innovation related concepts
Open lnnovation is a concept that covers a lot of other concepts. The border of Open Innovation is
very unclear. One can not exactly say what concepts do and what concepts do not belong to Open
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Venture capital, lP, business modeIs, intermediaries and crowdsourcing will be explained in section
2.5,2.6,2.7,2.8 and 2.9.
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Venture Capital
Entrepreneurs have since long had ideas that required substantial capital to implement but lacked the
funds to finance these projects themselves. Bank loans were often used by these companies to gather
the required funds. However, start-up companies that lacked substantial resources, expected several
years of negative earnings and had uncertain prospects often struggled to find alternatives. Venture
Capital represents one solution to financing these high-risk, potentially high-reward projects
(Gompers & Lerner, 2004).Venture capital is defined by Gompers and Lerner (1998, pg 17) as
follows:

Innovation. The following concepts are described in more detail in this research: (I) Venture capital;
(2) lP; (3) Business model; (4) Intermediaries and (5) Crowdsourcing.
Venture capital can be used to invest in small start-ups in order to have access to new technologies
that these start-ups may develop. Furthermore, venture capital is used to facilitate company spin-offs.
The use of venture capital fits very weil in an Open Innovation oriented strategy and therefore this
wil! be described in the research.
One goal of Open Innovation is to reduce the amount of unused lP. This concept is very strongly
related with Open Innovation and thus taken into account in this research.
The business model becomes more important within the Open Innovation context. A very promising
technology combined with a poor business model can hardly become a success. Because the high
importance of a business model in Open Innovation this concept will be explained in more detail later
in this report.
Companies that have implemented Open Innovation do not only sell complete products. Products that
are in an earl ier stage of the funnel can be sold to other companies. Intermediaries can help these
companies with this process and therefore are described in this report.
Crowdsourcing is a relative new concept and enables companies to share their problems with a large
base of potential problem solvers. Crowdsourcing is a vey open technique and therefore very useful
for Open Innovation focused companies.

Venture capital comes in two forms: Private venture capital and corporate venture capita!. Private
venture capital consists of capital that is injected into companies by private investors. The goal of
these investors is to gain money by investing in a promising startup. When the startup starts

Venture capitaI is targeted at young startup companies. In Figure 2.6 the venture capital cycle is
displayed. First a venture fund is raised and an investment, often in a startup company, is made. This
company is monitored by the venture fund that invested the money. When the company that acquired
the fund added significant value to the process, the deal between the company and the venture fund
can be ended. The venture fund that made the investment returns capital to its investors and renews
itselfby raising additional funds (Gompers, 2001).

2.5
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2.6.1

generation money, the investors get the invested money back and are able to claim a portion of the
profit that is generated by the startup.

Corporate venture capital consists of equity investments by established corporations in entrepreneurial
ventures (Dushnitsky & Lenox, 2006). By investing in small startups a company can react on the fast
changing environment. By making small investments in a lot of different companies that focus on a
lot of different technologies, an organization has access to almost any new technology in their field at
relative low cost and low risk. Dushnitsky and Lenox (2006) found that corporate venture capital can
create firm value only when pursued for strategic reasons. When the organization is financially
oriented it is less likely to benefit from the investment because structural shortcomings will
overshadow the advantages of the corporate venture capital investment. The usefulness of venture
capital investments is recognized by a lot of companies and private investors. This can be seen in
Figure 2.7 that gives an overview of invested VC, in millions of dollars, between 1975 and 2005. The
decline after the year 200 I is caused by the internet bubble that exploded.
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Figure 2.7. Overview of VC deals between 1975 and 2005 (Depicted from vd. Vrande, 2007)

Intelleetual Property
In the Closed Innovation approach lP is created within the organization and is kept within the
organization, even when it remains unused. The attitude regarding lP of most companies is "protect
and don't share" (Kline, 2003). Katz (2001) states that companies only use about 30% of their
technology portfolio. The remainder consists of patents and products that are not being used. Sakkab
(2002) found that Procter & Gamble only used ten percent of their patents in technologies in 1999.
This means that for 90% of their patents, costs are made and no revenues are eamed back. In the Open
Innovation approach the figure of unused patents should be lowered. This means that companies
should profit from others using their knowiedge. Lichtenthaler (200S) states that extemal
commercialization of knowledge is not an option but rather a necessity in order to keep up with the
organizations' competitors. One way to do this is strategic licensing.

Strategie Iieensing
Companies that implemented the Closed Innovation approach either limited their licensing to
technologies that are not central to their core business or licensed technologies only to companies that
operate in non-competing industry sectors (Kline, 2003). Kline mentions that it can be lucrative for
companies to license their core technologies, or, as Kline names them, their corporate crown jewels. It
is hard to abandon your patent's ability to exclude competitors from your market but hundreds of
millions of dollars can be eamed from strategic licensing. An example is IBM whose licensing
revenues rose from $30 million to $1.9 billion in 2001 (Kline, 2003). Kline (2003) further mentions
two major advantages that strategic licensing can bring. The first one is that licensing a technology
can help transfonning the technology into an industry standard. By doing so competitors that use your
technology in fact help you in building the industry. When your technology becomes the new industry
standard a lot of money can be made and you control the movement of the market. A second
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Figure 2.8. Patent scope (Depicted from Chesbrough, 2006)

Protecting Intellectual Property
lP that is created within an organization can be protected by means of three mechanisms. These are
(1) patents; (2) copyrights and (3) trade secrets.

••••••••••••••••••••••••••••••••••

(IV)
Unprotecled

use

Teehnology praeticed

(I) (11) (liJ)
Unused Impaired Effective

protection protection protection

Seo

Strategie licensing does not only mean that a company should license their technologies to others.
Companies should also make use of other companies which are licensing their technology
(Lichtenthaler, 2008). Via these licenses access to aoother firm's technology can be obtained. The
knowledge can be received at relative low cost and in less time than when the technology should be
developed intemally.

Patents are the most weU known option. A patent gives the right to exclude others from using the
technology your patent covers. When an orgaoization comes with a technology breakthrough, a patent
can help the company to eam back the invested money. However, Chesbrough (2006) states that
patents often do not cover the complete technology that the organization wants to practice or that the
patents overlaps with a competitor's patent.

advantage that KJine (2003) mentions is that licensing can enable partnerships with competitors that
provide access to lucrative new markets. Lichtenthaler (2007) recognizes these advantages and
emphasizes that iotemally and extemally exploiting knowledge does not exclude each other. The
major risk that strategie licensing brings is opening up too much of a companies' core technology.
When this is done the lP rights become useless. To cope with this risk a company should use strategie
licensing in combination with their patent rights.

Figure 2.8 shows four regions. In the first region the patent provides protection but the technology is
not practiced in that region. In the second region the technology is practiced and protected by a patent.
However, this region is also protected by a rival's patent. The third region shows how it should be.
The technology that is practiced is protected by a company owned patent. In the fourth region the
technology that is practiced is not protected by a patent. This is a danger, because practicing the
technology may violate with another firm's patent. Protection by means of patents has some negative
sides. The first is the danger of patent troIIs. These are parties that do not create theÎr own lP but
obtain it from outside their own organization (Chesbrough, 2006). When a troll discovers that a
company is practicing a technology in an area where the troll has a patent on, the troll will charge the
company for using the patent. Second, a patent only holds for 20 years. This is not a very big negative
point because technologies most of the times do not hold for more than 20 years in this fast changing
environment.
Copyrights are mainly focused on the protection of graphical work and therefore not very important in
the field of Open Innovation. The same counts for trade secrets. A trade secret is defined by
Scheppele (1998) as "a piece of infonnation that is intentionally withheld by one or more social
actor(s) from ooe or more other social actor(s)". A trade secret does not provide the company any
legal fOnTI of protection. This looks negative but actually is a strength of a trade secret. Because no
one knows about the secret protection is guaranteed. The most well-known trade secret is the fonnula
for the production of Coca Cola.

2.6.2
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Intermediaries
In the Open Innovation environment the market needs to be redefined. Besides produets and services
that left the funnel at the end, ideas and technologies that are not worked-out yet, can aIso find their
way to the market. The term intermediate market refers to these markets. In these intermediate
markets ideas and technologies are developed by sellers, and sold to buyers who selI the technologies
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Business Models
A business model has two important functions. First it creates value, and second it captures a portion
of that value. Value is created by defining a series of activities from raw materials through the final
customer. Value is captured by creating a unique resource or position within these series of activities
wherever the company has a competitive advantage. Chesbrough (2003) identifies the functions of a
business model as follows: (l)Articulate the value proposition; (2) Identify a market segment; (3)
Define the structure of the value chain; (4) Estimate the cost structure and target margins; (5)
Describe the position of the firm in the value network of suppliers, customers, competitors and
complementary firms and (6) Formulate a competitive strategy to gain and hold advantage over
competitors.

Chesbrough (2006) makes a difference between closed business models and open business modeIs.
Open business differ in the way they create and capture value from closed business modeis. Open
business models create value for many more ideas than closed business modeIs because both internal
and external concepts can be included. A greater portion of value can be captured because not only a
resource or position in the company's own business, but also in other companies' businesses is used.
The rising costs of technology development and the shorter product life cycles put pressure on the
closed innovation business modeis. The rising costs and shorter product life cycles reduced the
company's return on investment. This has been illustrated in Figure 2.9 that is depicted from
Chesbrough (2007).

The "closed business model before" that is shown in Figure 2.9 displays the development costs and
market revenues in the situation before the rising costs and shorter product lives. The "closed business
model after", shows that the rising costs and shorter product lives lead to a negative cost/revenue
balance. A new business model is needed to cope with the negative impact of rising costs and shorter
product lives on the cost/revenue balance. The open business model covers both the cost and the life
cycle issue. By using external sources of R&D to save time and money in the innovation process costs
are cut. The other side, the revenue side, is increased by addressing new markets. The result of the
open business model is that the cost/revenue balance of innovating becomes attractive again
(Chesbrough, 2006). Examples of companies that have implemented open business models
successfully are Proeter and Gamble (Dodgson et al. 2006; Huston and Sakkab, 2006), Xerox
(Chesbrough and Rosenbloom, 2002) and DSM (Kirschbaum, 2005).

2.7

2.8
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J Souree: http://crowdsourcing.typepad.com, last accessed: 06-03-08.

Both Chesbrough (2003) and Lichtenthaler (2008) state that (internet) intermediaries are not very big
at the moment but that they appear to be promising for the future.
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and ideas to consumers (Chesbrough, 2006). Organizations often face difficulties with the attraction
and implementation of external ideas and with finding new markets to exploit their internal ideas.
Other organizations recognized these problems and focused their own business on helping companies
to find externa! and exploit internal technologies. These organizations are operating in intermediate
markets and Chesbrough (2003) refers to these companies as innovation intermediaries. Examples of
these companies are Innocentive, Big Idea Group and NineSigma (Chesbrough, 2003). Information
intermediaries can operate between businesses. This is shown in Figure 2.11. Information
intermediaries can help companies with finding and implementing new external ideas and
opportunities. However, these intermediaries are relatively new and companies do not use them very
often. Lichtenthaler (2008) researched internet intermediaries. He stated that internet marketplaces
gained of lot of attention in the light of Open Innovation. However the results of his study show
relatively little success rates of the internet marketplaces with regard to the number of technology
transactions that have been initiated.

Crowdsourcing
Organizations that operate from an Open Innovation viewpoint agree that there are working more
smart people outside their company than within their company. The question is how companies can
benefit from this potential. Crowdsourcing is introduced to deal with this issue. Jeff Howe l uses the
following definition of crowdsourcing:

An example of crowdsourcing is the development of the new Fiat 500. A design contest titled "Fiat
wants you" was launched. Everybody who had an idea about the design of the Fiat 500 could hand in
the idea. A jury judged the ideas and for ideas that were used in the car one received €5000. By
making use of crowdsourcing Fiat received a lot of useful ideas for a fraction of the costs that Fiat had
to pay otherwise.
Another example of crowdsourcing is the "connect and develop" innovation model of Procter and
Gamble (Huston & Sakkab, 2006). This model was a reaction on the thoughts of Procter and Gamble
that they could not only use the knowledge of their 7500 researchers but also the knowledge of about
1.5 million researchers and professionals who were working outside Procter and Gamble. In the
"conneet and develop" model Procter and Gamble collaborates with individuals and organizations
around the world to find good ideas and ways to bring them into the organization. The model works.

2.9
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In the year 2006 more than 35% of Procter and Gamble's new products have elements that originated
outside Procter and Gamble. This figure was 15% in 2000.

Crowdsourcing is very promising because a large group of people is involved in the product
development process. Brabham (2008) states that more research in the field of crowdsourcing is
needed to form standards of best practice for crowdsourcing. When this is done crowdsourcing can
become a very powerful model.

Conclusion
In this chapter the Closed and Open Innovation paradigms have been explained. The Closed
Innovation paradigm is very inward focused. The Open Innovation approach is very different. This
approach combines intemal and extemal ideas and makes use of different paths to the market. The
change from Closed to Open Innovation requires a change in the mindset of the companies. This
change has been given in

Table 2.3. Differences in mindset between Closed and Open Innovation

As customers become more demanding and the product life cycles become shorter companies are
looking for ways to reduce development costs and raise profits. The Open Innovation approach,
combined with open business modeis, appears to be the right mechanism to do this according to
Chesbrough (2003). However, empirical evidence about the success of this new approach is not
availabIe. This evidence will be given in this research.
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3 Propositions
This research is one of the first large scale studies that describes the current state of the
implementation of Open Innovation. It is the first work that links the implementation of Open
Innovation to the success of a company. Prior research in this field has mostly been limited to
theoretical considerations and case studies. In this chapter propositions about the implementation and
success of Open Innovation will be given and tested. These propositions will be grounded with
available theory and test the legitimacy of results of earl ier research.

Chapter 2 gives an overview of the Open Innovation concept. The following definition of Open
Innovation of Chesbrough et al. (2006, pg. 2) has been used in that chapter:

"Openfnl10l'afiol1 is fhe use ofpurposil·e in(lol1's al1d oufflo\l's ofkno\l'!edge fo accelerafe
inferna! iI11101'afiol1, al1d expal1d fhe markefs/ór exferna! use o/innOl'afiol1, respecfil'e(l' ".

The keyword in this definition is knowiedge. Open Innovation concerns using both internal and
external knowledge to improve the internal innovation process. Today competition has become
increasingly knowledge-based (Lichtenthaler, 2006). Therefore the remainder of this chapter will built
upon the knowledge based view.

3.1 Knowledge-based view
The knowledge-based view builds upon the resource-based view. The resource-based view "perceives
the firm as a unique bund/e of idiosyncratic resources and capabilities where the primary task of
management is to maximize va/ue through the optima/ dep/oyment of existing resources and
capabilities " (Grant, 1996, pg. 110). The knowledge-based view considers knowledge as the most
strategically significant resource of a firm (Alavi and Leidner, 2001; Grant, 1996). Firms can create a
sustainab1e competitive advantage with the knowledge and capabilities that are owned and controlled
within the firm (Dyer and Sigh, 1998; Argote and Ingram, 2002). Therefore, the knowledge-based
view is largely introspective and centered on the firm itself. Consequently, firms which want to
implement Open Innovation must understand the importance of absorptive capacity, which is defined
by Cohen and Levinthal (1990) as the abi1ity to assimilate and replicate new knowledge gained from
external sources, to successfully combine and integrate internal and external knowledge
(Vanhaverbeke et al., 2008).

Although the resource-based view of the firm also recognizes the important role of knowledge in
firms, proponents of the knowledge-based view argue that the resource-based perspective does not go
far enough. Specifically, the resource-based view treats know1edge as a generic resource, rather than
having special characteristics. It therefore does not distinguish between different types of knowIedge
based capabilities.

Polanyi (I966) made a clear distinction between tacit and explicit knowiedge. Tacit knowledge can
not be codified and articulated and is personal. In the case of tacit knowledge people know more than
they can teIl. Therefore, tacit knowledge is hard to share. Explicit knowledge is codifiabie, able to be
articulated and thus can be shared more easi1y with others. Gopalakrishnan and Bierly (2001) indicate
that innovations which resulted from tacit knowledge are more effective in creating a competitive
advantage tban innovations based on explicit know1edge because they are more difficult for
competitors to imitate. However, Grant (1996) states that knowIedge is generally inappropriate to be
shared by market transactions. To enable know1edge to be shared via market transactions, know1edge
should be protected by means of patents or copyrights. Unfortunately some forms of knowledge (e.g.
tacit knowiedge) can not always be patented. Another problem can be that most knowIedge, tacit or
explicit, is stored within individuals. In line with the findings of Gopalakrishnan and Bierly (2001) is
another finding of Grant (I996) which clarifies that the transferability of knowledge both within and
between firms is important. This is in line with the Open Innovation concept wbicb emphasizes to
optimally combine internal and external R&D activities (Vanhaverbeke et al., 2008). External
knowledge can be imp1emented in the internaI R&D process to leverage internal R&D. So, despite
knowledge (explicit and tacit) is in general bard to transfer via market transactions, it is very
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important for an organization to focus on these transactions. Hereby the statement of the knowIedge
based view that organizations can not leam (Grant, 1996) must be made. Organizations leam via the
individuals that work for the organization. Open Innovation can help to facilitate knowledge
transactions between individuals to bring the knowledge base of the organization to a higher leve!.
Brainstorms, cooperation with suppliers, customers and universities enable individuals to leam from
others.

Propositions
The concept of Open Innovation is relative new. In chapter 2 the theoretica1 aspects of the Open
Innovation concept have been introduced. Besides theoretical statements, liule empirica1 evidence
about the concept is available. In this study the first goal is to investigate whether Open Innovation
has been implemented by the companies in the sample. Secondly the implementation of Open
Innovation will be linked to the success of a company. This chapter will be used to form propositions
regarding the use and success of the Open Innovation concept.

Outside-in I inside-out approaches
Open Innovation is characterized by two approaches. The first approach is calied outside-in. Outside
in means implementing extemal knowledge in the intemal innovation process. The extemal
knowledge can be acquired from universities, customers, competitors, suppliers and private research
labs. The second approach is called the inside-out approach. This approach concerns the
commercialization of intemal innovations. This can be done via licensing and selling intemal
technologies to external parties. Give knowledge away for free to create industry standards or trade
knowledge with extemal parties are also possibilities. This section will describe the influences of the
industry type and company size on the outside-in and inside-out approaches.

Industry type
Chesbrough (2003) admits that Open Innovation is not the best innovation strategy in every industry.
Some industries, e.g. nuclear industries, are not allowed to open up their innovation strategy because
of govemmental rules. High tech industries, e.g. the electronics and computing industry, face higher
development costs and shorter product live cycles than medium and low tech industries. These
industries that face higher costs and lower returns seem to be more suited to benefit from the
implementation of Open Innovation. Therefore high tech industries were the first to implement Open
Innovation. Companies like Lucent, 3Com, IBM, Intel and Millenium Pharmaceuticals are early
adopters of the concept (Chesbrough and Crowther, 2006). Vanhaverbeke et al. (2008) state that these
companies face rapid scientific and technological developments, where knowledge is too broadly
distributed for one firm to deal with. This means that firms should team up with other companies to
possess all knowledge that is needed for successful innovation. Because companies in these industries
have to collaborate, their intemal processes could be more arranged for knowledge sharing. The
assumption that this could lead to a higher degree of implementation of Open Innovation is therefore
logica!.

In their study, Chesbrough and Crowther (2006) showed that many facets regarding Open Innovation
have already been implemented also in other industries. However, the adoption of the concept is at an
early stage in many of these industries. A study of Lichtenthaler (2008) strengthens the findings of
Chesbrough. His study is the first large scale study regarding the implementation of Open Innovation
and did not find an industry effect on the implementation of an inside-out or outside-in approach. The
implementation of Open Innovation is mainly determined by the individual strategic choices of a
company. However, the sample that Lichtenthaler uses consists of 155 large, technology-oriented
companies. Therefore his results may be biased and the conclusion that industry type does not affect
the implementation of Open Innovation is not very strong.

Chesbrough and Crowther (2006) show that high tech industries are predecessors of the
implementation but that the other industries follow the high tech industry rapidly. One potential
explanation for these findings might be that other industries also recognized the benefits of acquiring
extemal knowledge and exploiting intemal knowiedge. These companies could use the experiences of
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the early adopters to implement the concept in their companies. The higher mobility of high skilled
workers (Chesbrough, 2003) enables low tech companies to hire people who are familiar with the
application of Open Innovation in high tech companies. Their experiences can speed up the
implementation of Open Innovation. One other point is that innovation is increasingly based upon a
Triple Helix model of university-industry-govemment interactions (Etzkowitz, 2003). Universities
have a lot of knowledge and via relationships with these universities knowledge can be transferred to
organizations (Agrawal, 200 I). The interaction between university/industry and govemments is not
taken into account in this research. Laursen and Salter (2004) indicate that firms which are investing
more in R&D have a higher propensity to collaborate with universities. This could indicate that
companies operating in a high technology driven environment work more closely with universities.

Concluding can be stated that early adopters of Open Innovation are mainly high tech companies.
Studies indicate that companies operating in other industries are also familiar with Open Innovation
but that the implementation of Open Innovation lags behind high tech industries. Especially
collaboration with universities is more appropriate for high tech companies. These findings lead to the
first proposition:
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3.2.1.2 Company size
Large companies often have a larger knowledge base than small companies (Bierly and Daly, 2007).
A large knowledge base enables a company to leam from a lot of different partners because partners
only leam from each other when their knowledge bases are at least somewhat similar (Ireland et al.,
2002). When a company wants to learn something in a totally new area, the company should hire new
personnel and place these new employees on key positions in the company (Ireland et al., 2002;
Zander and Kogut, 1995). When this statement is followed large companies should be able to
implement more knowledge than small companies because they have more overlap in their knowledge
bases with other companies. Another statement that can be made is that large companies often have
more mechanisms to implement extemal knowledge and exploit internal knowiedge. Small companies
often lack an alliance management office, a corporate venture capital division and do not have alegal
department that must take care of i.e. patent infringements. Absence of these mechanisms may lower
the benefits that inside-out and outside-in approaches can bring for small companies.
Lichtenthaler (2006) found that most companies, particularly smaller ones, lack actual strategies for
the utilization of internal knowledge by external sources. This means that most companies are not
ready for an inside-out approach. Lichtenthaler (2008) did a more thorough study and also found that
company size does not affect the outside-in approach. However, he found a contradicting significant
positive effect for company size on the inside-out approach. The findings of Lichtenthaler (2006,
2008) show that today most companies have an adequate knowledge base for the acquisition of
external knowIedge. However, large companies are better prepared to profit from selling or Iicensing
intemal knowledge to extemal parties. This leads to the following propositions:
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3.2.1.3 Innovation techniques
The term Open Innovation has been introduced in 2003. With this concept some new innovation
techniques have been introduced. Information intermediaries, crowdsourcing and the rise in available
venture capital should enable companies to innovate faster.

Crowdsourcing
Examples of crowdsourcing have been given in section 2.9. Crowdsourcing is a relative cheap
technique and may deliver a lot of new ideas and insights to the companies that use this technique.
The open-call may reach a lot of potential problem solvers with different specialties and with different
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insights. A general thought is that for very complex tasks the crowd does not have the necessary skilIs
to solve the problems. Brabham (2008) asks the question how a group of individuals can be able to
solve highly complex problems that traditional problem solving teams cannot. Surowiecki (2004)
answers this question with his finding that says "under the right circumstances, groups are remarkably
intelligent, and are often smarter than the smartest people in them". This means that the group effect
of crowdsourcing makes it a very powerful tooI. In the year 2000, Proctor & Gamble (P&G) made
some steps to crowdsourcing (Huston & Sakkab, 2006). They realized that for every P&G researcher
there were about 200 researchers elsewhere in the world who are just as good and whose knowledge
could potentially be used by P&G. When this change in mindset has been recognized and the required
organizational changes has been completed the figures became positive. In 2006 more than 35% of
P&G's new products have elements that originated outside P&G. This is 20% more than in the year
2000. This example shows the potentialof crowdsourcing.
However, P&G is one of the first companies to implement this technique and according to Kogut
(1991) it takes long to change the organizational climate that is needed to profit from crowdsourcing.
These statements are strengthened by other findings of Kogut (1991) that show that it is hard for a
company to learn something in a totally new area. The ability to adopt new technologies requires
previous investments in related areas. A firm must have the capacity to absorb knowledge from
external sources (Cohen and Levinthal, 1990). The expectation is that most companies have no
capabilities for how to acquire knowledge from a very large group and therefore crowdsourcing is not
implemented by a lot of companies. This leads to the following proposition:
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Information intermediaries
Open Innovation means using external knowledge in the own innovation process and sell internal
knowledge to outside sources. In the Closed Innovation model ideas enter the funnel in the beginning
and leave the funnel at the end. In the Open Innovation model this is different. Knowiedge,
technologies and products enter and leave the funnel continuously. This results in the existence of
semi finished products and not fully thought-out ideas in a lot of companies. Chesbrough et al. (2006)
state that intermediate markets have arisen, in which parties can buy and sell these different forms of
knowiedge. At these markets specialist firms provide ways that enable buyers and sellers to find each
other more easily. Chesbrough et al. (2006) call the use of information intermediaries a significant
trend in the Open Innovation approach and give a lot of examples of information intermediaries (e.g.
yet2.com, NineSigma and lnnoCentive). The companies that Chesbrough et al. (2006) give as an
example operate mainly from the United States of America. Examples of this kind of companies in
Europe are hard to find. This is in line with the findings of Kogut (1991) who states that transferring
knowledge from one country to another faces lag. It can take a lot of years before companies in other
countries are able to imitate a successful technology or idea from another company. Easterby-Smith et
al. (2008) strengthen these findings and show that cultural barriers prevent knowledge sharing
between organizations in different countries.

Lichtenthaler and Ernst (2008) recognized the great attention that was given to internet marketplaces
and studied the success rates of these internet intermediaries. The results of their study show that the
intermediaries have not yet met the great expectations of researchers. However, Lichtenthaler and
Ernst (2008) state that using internet intermediaries still is a promising way of acquiring external
knowiedge. Hereby the difference between tacit and explicit knowledge must be made. Knowledge
transfer via internet is only suitable for explicit knowiedge. Tacit knowledge is best learned via face
to-face contact (Kessler et aL, 2000). This means that an internet intermediary can only be used for
transferring explicit knowiedge. When two parties want to transfer tacit knowledge the intermediary
can be used to find each other but physical contact is needed to transfer the knowiedge. The
expectation is that most companies have not implemented Open Innovation long enough to already
use information intermediaries. This leads to the fol1owing proposition:
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Venture capital
COI-porate venture capital (CVe) investments may be a valuable way to acquire knowledge from
extemal sources. By making investments in a lot of small companies the investor company can create
a window on technologicaI developments. Vanhaverbeke et al. (2008) see these initial investments as
a real option; this is the right, but not the obligation, to take an action in the future. By making
investments in other firms to acquire new knowiedge, CVC can be seen as a substitute for intemal
R&D. Chesbrough (2004) studied these statements but did not find a negative effect between R&D
spending and the use of CVC. He found that CVC investments complement intemal R&D. A larger
knowledge base can be created when a firm successfully combines intemal R&D and extemally, via
CVC investrnents, acquired technologies. A study of Dushnitsky and Lenox (2005) showed that
especially companies in the electronics and pharmaceuticals industries actively use CVC investments.
The chemicals industry used CVC a lot in the 1980's but the use decreased in the following years.
This results in the expectation that in our study high tech industries use CVC more than other
industries. This leads to the following proposition:
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Next to CVC also extemal VC exists. Extemal VC can be used by a company to fund spin-offs or to
set-up new businesses outside the compauy's core business (Keil, 2004). A study of Gompers (2001)
revealed that extemal companies are willing to invest a lot of money in secure companies. However,
they are hesitating to invest money is start-up companies because the risk for failure in these
companies is very high. This leads to the following proposition:
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Innovation strategy, outside-in, inside-out and mindset
When an organization wants to switch from a Closed to a more Open Innovation model the strategy of
the organization must be changed. Capabilities that are required to enable an open structure should be
obtained and employees must work with an open set of mind. This study is the first to address both
innovation strategy and company mindset on the one hand and the inside-out and outside-in approach
on the other hand.

Recent studies indicate that companies are convinced that extemal sources can provide a lot of useful
knowledge and therefore are familiar with the outside-in approach (Lichtenthaler, 2006, 2008). In this
scenario the knowledge based view is not sufficient. Firms use the transaction cost approach in
addition (Walker and Weber, 1984). Companies use this approach while making make-or-buy
decisions, i.e. the issue whether to develop knowledge intemally or whether to acquire it from
extemal sources (Lichtenthaler, 2007). By doing so, development costs are cut and time to market
may be reduced. This does not mean that companies should buy everything extemally. The outside-in
approach should be used in addition to the companies' internal R&D processes. When a firm knows
how to integrate and apply intemal and extemal knowiedge, acquiring knowledge from external
sources can be au excellent way to increase a companies' knowledge base (Kessler et al. 2000).

Lichtenthaler (2006) studied the inside-out approach and concluded that some companies, e.g. Philips,
DSM and IBM, eam a lot of money with this approach. However, the majority of firms experiences
great difficulties while trying to imitate these companies. Nevertheless the increasing knowIedge
based competition urges firms not only to build up the capabilities to manage the acquisition, but also
the exploitation of knowiedge. Again companies use the transaction cost approach in addition to the
knowledge-based approach. In the inside-out approach the keep-or-sell decision comes into play. This
means that companies should not only think about the question whether to develop a technology
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internally or acquire it from an extemal source but also whether to keep knowledge internally or
sell/license it to extemal sources, Because most companies have no corporate strategy for the inside
out approach this is less used than the outside-in approach. Lichtenthaler (2007a) studied the reasons
why firms use an inside-out approach and the ways in which they implement this approach. One
major finding is that an inside-out approach brings more benefits than monetary ones (Lichtenthaler,
2007a; Kline, 2003). Strategic opportunities are very important in this aspect. Koruna (2004)
identified five opportunities next to the monetary one. Gaining access to another company's
technology portfolio, establish industry standards, identify and profit from patent infringements,
realizing learning effects and ensuring freedom to operate are major benefits that an inside-out
approach might bring for companies. Lichtenthaler (2007a) found that firms mostly use the
commercialization of intemal knowledge to guarantee freedom to operate. This means that companies
use intemal knowledge as bargaining resource to avoid patent infringement lawsuits. Second, firms
use intemal knowledge to gain access to another company's knowiedge. Entering new markets is a
third important function of commercializing intemal knowiedge. Despite the advantages that an
inside-out approach can bring most companies have no forma I strategies for this and therefore do not
commercialize a lot of intemal knowledge (Lichtenthaler, 2007a; Kline, 2003). Mainly large
companies manage the inside-out approach more formally than small companies.
The conclusion is that a lot of companies realize the benefits of an outside-in approach and therefore
adjusted their organizational strategies to be able to assimilate and implement extemal knowiedge.
The benefits of exploiting intemal knowledge are less clear to most companies and because their
strategies have not been adjusted for an inside-out process most firms have problems with this
approach. This leads to the following proposition:
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A change from a Closed to an Open Innovation model requires a lot of organizational changes.
Mechanisms that allow knowledge to be transferred from extemal sources into the organization must
be available. The same holds for the transfer of intemal knowledge to extemal sources. Lichtenthaler
(2006) emphasized that both inside-out and outside-in approaches should be implemented in the
corporate strategy of the firm.
Some companies make a lot of money by selling or licensing intemal knowledge but most companies
are struggling with it. Companies that do not use the possibilities of the inside-out approach often do
not have mechanisms incorporated in their strategy (Lichtenthaler, 2006, 2007a). This means that the
capabilities needed to transfer knowledge from intemal sources to extemal sources are not available.
The same can be applied the other way around. Companies which do not have the capabilities to
acquire external knowiedge, often have no formal processes for this (Lichtenthaler, 2007a). Besides
processes to acquire extemal knowiedge, a company should also incorporate processes to transfer
knowledge internally (Grant, 1996). The above statements lead to the following proposition:
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Next to the strategy of the firm also the mindset of the firm plays an important role in the
implementation of Open lnnovation. First of all, the top management team must be convinced of the
benefits that Open Innovation might bring. Top management must be willing to use extemal
knowledge and the legal department must see benefits in selling / licensing intemal knowiedge. When
the top management team does not support Open Innovation the required organizational changes will
never be carried out (Wiersema and Bantel, 1992; Schneider et al., 1996). The conclusion that top
management is needed to successfully implement an Open Innovation strategy leads to the following
proposition:

:.' Y' I I - J • r , " , - , . -

'. J ;. ... .~l ..1 I I. ;

24



3.4 Open Innovalion relaled lo success
Success stories of Proctor and Gamble (Huston and Sakkab, 2006), IBM (Lichtenthaler, 2006) and
Xerox (Chesbrough, 2003), show that Open Innovation can contribute to a more successful innovation
strategy. Proctor and Gamble realized a raise in the amount of products that uses extemal knowledge
and IBM makes a lot of money by exploiting intemal knowIedge. However, the effect of Open
Innovation on the success rate of new product introductions has not been measured by scholars.

The success stories of Chesbrough (2003) are contradicted by earlier findings of Kessler et al. (2000).
They state that using extemal knowledge leads to Iower organizational performance. Extemal
knowledge takes longer to implement in the firms knowledge base because it is harder to understand
and interpret. Furthermore extemal knowledge faces more knowledge barriers than intemal
knowIedge. The last point they mention is that the chance that an influential project leader willlead an
extemal knowledge driven process is smaller than an intemal process. The findings of Kessler et al.
(2000) are strengthened by findings of Jones et al. (2000) who also found that extemal technology
acquisition reduces firm performance. The remark that the studies of Kessler et al. (2000) and Jones et
al. (2000) are relatively dated and therefore less reliable must be made. Interestingly, a recent study of
Tsai (2008) also did not find a significant positive effect between extemal technology acquisition and
firm performance, but its contribution to firm performance increases with the intemal R&D efforts of
firms. This is an important point, which Chesbrough (2003) also made. Extemal knowledge should be
combined with intemal knowledge to profit from the acquired knowIedge. When the intemal
knowledge base overlaps with the extemal technology that a company wants to acquire the leaming
effect is largest. These findings lead to the fol!owing proposition:
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3.5 Conclusion
In this chapter the proposItIons that are used to test the implementation and success of the
implementation of Open Innovation are introduced. The effect of company size and the industrial
environment on the use of Open Innovation wil! be tested. A proposition about the difference between
the use of the outside-in and inside-out approaches has been made. To test the implementation rate of
the five strongly Open Innovation related concepts (see section 2.5 - 2.9) propositions about these
concepts have been formulated. At last a proposition about the effect of the implementation of Open
Innovation on the success of a company has been formed. These propositions wil! be tested in chapter
5.
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4 Research methods
In this chapter the methods that are used to test the propositions that have been introduced in chapter 3
will be given. Furthermore the way in which controllability, reliability and validity is guaranteed will
be described. In this section also the sample of the research and the way in which the data will be
gathered will be introduced.

4.1 Type of research
Research can be performed in three types: (I) exploratory research; (2) descriptive research and (3)
causal research (Cooper and Schindler, 2006).
Exploratory research is useful when researchers lack a clear idea of the problems they are about to
face during the research. Through exploration concepts are developed more clearly, priorities are
established and the final research design may be improved.
Descriptive research is often more formalized. According to Cooper and Schindler (2006) descriptive
studies can be used to estimate the proportion of a population that has some earlier defined
characteristics.
A causal study aims at providing cause and effect relationships between variables (Yin, 2003).

This research covers two objectives. The first objective is to examine to what extent companies have
already implemented Open Innovation. The characteristics of Open Innovation have been described
and will be split into measurable constructs. This research will test whether companies hold on to
these characteristics ofwhether they still have a Closed Innovation focus. This part ofthe research can
be covered with descriptive research. The second objective of this research is to relate the
implementation of Open Innovation to success. By means of causal research arelation between Open
Innovation and success will be examined. Because the success of a company depends on a lot of
factors a causal link between Open Innovation and success will be hard to find but the impact of Open
Innovation on success can be measured.

4.2 Controllability, reliability and validity
To ensure the quality of the research controllability, reliability and validity must be dealt with.

ControUability
Because controllability is a prerequisite for the evaluation of reliability and validity this criteria will
be discussed first. Controllability refers to the ability to verify the results of a research by others (Van
Aken et al. 2007). The detail in the description of the research should be high enough in order to
enable others to duplicate the research. In this research the controllability will be guaranteed by
revealing how the research is conducted. This will be done by giving answers about how the data was
collected, how respondents were selected, what questions were asked, how the data was analyzed and
how conclusions were drawn. So a high level of transparency on both research methods and results
will guarantee the controllability of the research that has been described in this report.

Reliability
Next to controllability also reliability is very important to ensure the quality of the research. A
research is reliable when the results are independent of the particular characteristics of the study. This
can be harmed by three potential sources of bias. (I) the researcher; (2) the research instrument and
(3) the respondents. A research is reliable when the same results are reached when the research is
performed by a different researcher, with a different instrument and with different respondents.
The research results can be influenced by hot and cold biases (Van Aken, 2007). Hot biases refer to
the influence of interests, motivation and emotions of the researcher on the results. This research
project is carried out for Atos ConsuIting but Atos Consuiting has no expectations about the results of
the research. The researcher is not tempted to try to reach certain results. By ensuring a high
transparency about the research process and by taking a neutral position in the research project hot
biases will be avoided. A cold bias consists of subjective influences of the researcher that have
cognitive origin and no personal motivation. People have the tendency to interpret results in such a
way that they confirm with their beliefs. Experts will follow the path from research results to
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4.3

4.3.1

conclusions. How the results are analyzed wil! be checked regularly. Furthennore a close link with the
literature wil! be kept to ensure a high level of objectivity.
A research instrument may yield different results than another research instrument. In order to cope
with this problem triangulation is used (Yin, 2003). Triangulation means combining multiple sources
of research instruments. In this research project a questionnaire wil! be used to gather data. In addition
to this questionnaire some interviews have been conducted to gather more background infonnation
about the given answers.
Research results should be independent of the respondents included in the study. People who are
involved in the area of interest should be included in the research but these people should not have
personal benefit by giving certain answers. In this research, people that are working on, or in close
interaction with, the innovation strategy wil! participate. Despite steps to improve reliability of
respondents it is possible that the respondents do not give honest answers. This is a negative point of
acquiring data by means of interviews or questionnaires, but this risk can not be ful!y excluded. When
interpreting the data this is a point that wil! be taken into account.

Validity
The third major criterion for conducting research is validity. Validity refers to the relationship
between the results of a research and the way the research has been generated (Van Aken, 2007).
Validity can be divided into three types: (1) construct validity; (2) internal validity and (3) external
validity.
Construct validity refers to the extent to which an instrument measures what it is intended to measure.
For this research it is very important that the questionnaire measures both the use and the success of
Open Innovation. To ensure the quality of the questionnaire, the questionnaire wil! be checked not
only by the student and his supervisor but also by experts. The questionnaire is checked by prof. DI.
de Man, prof. DI. Vanhaverbeke and two PhD students from the Technische Universiteit Eindhoven
for scientific relevance. On the other side, a partner of Atos ConsuIting, Frank Marks, and Colin
Hoogduyn, senior business consultant at Atos Consuiting, evaluated the questionnaire from a business
point of view. By doing so, the questionnaire is checked from two very different viewpoints, and both
scientific relevance and relevance for the business is guaranteed.
Internal validity concerns conclusions about the relationships between phenomena. Results are
internal!y valid when conclusions about relationships are justified and complete. In this research it is
very important to assure internal validity when concluding about the relationship between Open
Innovation and the success of the organization. By dividing Open Innovation in a lot of different
principles the specific use of each of the principles can be measured. The effect of each of the
principles wil! be tested on the success of a company
External validity refers to the generalizability of research results. This research wil! contain
companies from a lot of different industries. This wil! enable the researcher to draw conclusions for
different industry branches. A remark must be made that most companies in the sample are innovative
oriented companies. Most companies recognize the importance of innovation and have shown some
interest in Open Innovation. This limits the generalizabilty for research results into less innovative
oriented companies.

Acquiring data
Acquiring data is a very important part of this research project. In section 4.2 the control!ability,
reliability and validity have been justified. This section wil! focus on the way in which data wil! be
acquired.

Questionnaire
This first goal of this research is to gather infonnation about the implementation rate of Open
Innovation. A questionnaire wil! be used to gather this infonnation. The questionnaire contains 64
questions, which were administrated in English. The answers have a5-point Likert scale. To give
companies some hold, the answers do not just vary between strongly agree - strongly disagree, but
give some context around them. By doing so the questionnaire is easier to til! in for the companies.
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4.3.2

4.3.3

4.4

The questionnaire is divided into six parts. This first part will ask for demographic information. In the
second part the success of the firm will be asked. By asking these questions before the questions that
are related to the implementation of Open Innovation, companies have not got any information about
the way in which the implementation of Open Innovation is measured. This will result in more sineere
answers about the success of a company. The third part asks questions about the general innovation
strategy of the company. Part 4 and 5 are the main Open Innovation related parts. Part 4 asks
questions about the outside-in approach of the company. Part 5 contains questions regarding the
inside-out approach of the company. Part 6 focuses on issues related to the mindset of the company.
By dividing the questionnaire in these different parts the relations between these parts can be
analyzed. The questionnaire can be found in Appendix A.

All companies in the sample are asked to fill in the questionnaire. Some companies in the sample
were visited to fill in the questionnaire during an interview. This interview provides some qualitative
evidence as au addition to the quantitative evidence that is acquired via the questionnaire. Because of
the time constraint that this research faced, it was not possible to visit all the companies in the sample.

Online questionnaire
Because not all companies in the sample could be visited, an online version of the questionnaire was
made. This questionnaire contains exactly the same questions and descriptions as the questionnaire
that is filled in during the interviews.

The online version of the questionnaire enabled companies that did not have time for a visit to fiU in
the questionnaire online. When companies were interested in the research an email was sent. This
mail contains the internet address, www.acois.nl (Atos Consuiting Open Innovation Scan), and gives
some more information about the research.

Company selection
The companies were approached from different angles. The first way that is used to approach
companies is the network of Atos Consulting. Atos Consuiting employees were asked whether they
have people in their network that could be interested to participate in the research. These people were
called and invited for the research.
To come in contact with companies on the Chemelot Campus in Geleen, Frank Schaap, Manager
Business Development & Acquisition at Chemelot, introduced us to a lot of companies.
Furthermore the network of the Technical University Eindhoven was used to come in contact with
more companies. Cooperation was set-up with the European Center for Open and Collaborative
Innovation, where prof. Dr. Vanhaverbeke holds the position of chairman.
"Cold calls" are the last way to approach companies. Via internet interesting companies were found.
Via a phone call to the reception of these companies, the research was introduced.

Sample
As this is one ofthe first large scale studies regarding Open Innovation it is important to incorporate a
lot of companies from a lot of different industries. Because this research wants to relate the possible
implementation of Open Innovation to the success of a company, mainly companies that focus on
innovation are taken into account.

286 companies were approached via a telephone eaU. The impact of the Open Innovation concept is
obvious because most companies showed interest in the research. At the end, 92 companies have
filled in the questionnaire, which results in a response rate of 32.2%. 72 companies filled in the
questionnaire via the online tooi; 20 companies were visited. During these visits the questionnaire was
filled in and companies could give background information about the given answers. The companies
have been grouped into 4 categories: (1) High technology; (2) Medium high technology; (3) Medium
low technology and (4) Low technology. Companies have been grouped into one of these groups
while using the OECD classification (Hatzichronoglou, 1997). This classification gives a guideline for
how to group the companies in the sample. Unfortunately this classification does not give detailed
information for companies that fall into group 3 and 4. This has been solved by using the SIC division
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structure in addition to the OECD division. The SIC division does also contain detailed information
about companies belonging to group 3 and 4. Of the 92 companies in the sample 20 companies do not
make a product but only deliver a service. As is argued in section 1.4.4 these companies will not be
taken into account in this research. This means that the sample consists of 70 companies that all have
been grouped in one of the technology groups.

The sample of companies has been checked for non-response bias. Regarding major firm
characteristics such as size, revenues and industry the results did not show any non-response bias.
However, the non-response rate of companies which are housed on the Eindhoven High Tech Campus
was higher than for other companies. This is caused by the fact that a lot of studies have already been
done on the High Tech Campus. The companies indicated that they got asked two times a month and
do not have time for all these studies. Therefore, they do not participate in any of these studies.

The complete list of companies that participated in this research can be found in Appendix B.
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5 Analysis
In this section the results of the tests that have been performed to check whether the propositions
which are formed in chapter 3 are valid will be described. First the data which is used will be
validated. Hereafter the tests that are used will be described. At last the propositions will be tested.

5.1 Data validation
The data for this study come from a questionnaire containing 64 questions. The questionnaire is
divided in six parts: (l) Demographics; (2) Success; (3) Organizational strategy; (4) Outside-in; (5)
Inside-out and (6) Mindset.

The questions in the questionnaire, except the questions of part I, all are 5 point Likert scales. In this
case this means that with regard to Open Innovation the first answer means bad performance and the
fifth answer means good performance for this research. According to Hair et al. (2006) this is ordinal
scaled data. Hair et al. (2006) argue that with this kind of data only non-parametric tests may be
performed. However, other researchers (Abelson, 1995) indicated that the border between ordinal and
intemal data is fuzzy and therefore state that ordinal data can be analyzed parametrically. In this
research a combination ofnon-parametric and parametric tests will be used.

During data validation one question is wrongly scaled. Question 5.7 asks whether the firm protects its
lP. The first answer corresponds with "We protect our lP as much as we can"; the fifth answer
corresponds with "We do not protect our lP". When a company wants to profit from selling or
licensing its lP it should be protected. This means that it is good to protect your lP and therefore the
answers for this question have been rescaled. Answer 1 became answer 5 and vice versa and answer 2
became answer 4 and vice versa.

Question 2.9 asks whether the one who fills in the questionnaire is satisfied with the innovation
performance of his/her company. The order of the answer possibilities is not consistent and therefore
it is unsure whether this question is filled in correctly. To lower the bias of the research this question
has been deleted.

The questions in part 4 test via what ways companies acquire knowledge from outside sources. Three
questions in this part do not directly test whether companies acquire knowledge from external sources
and therefore are deleted before the analysis is conducted. The questions are 4.10,4.11 and 4.13. Part
5 consists of questions that test whether companies distribute internal knowledge to extemal sources.
Question 5.6 and 5.10 did not really serve this goal and therefore these questions have been deleted
from the dataset.

Not all companies filled in the questionnaire completely. This can be caused by the fact that not all
questions are applicable to all companies. Furthermore not all companies want to answer every
question. For all analysis that will be performed the missing values will be excluded individually. This
means that a single answer may be excluded while the other data from the same respondent is used for
other tests. By doing so the sample size varies for different analyses. One company did not correctly
fill in the questionnaire. The company scored too high on a lot of questions; therefore this firm has
been deleted from the sample.

5.2 Statistic tests
This section will describe what statistic tests have been performed in order to test the propositions.

Kruskal Wallis
The Kruskal Wallis test is used to test whether observations come from the same distribution
(Montgomery and Runger, 2003). The null hypothesis is that the observations come from the same
distribution. When the chi-square value of the analysis is larger than the chi-square distribution (with
selected cr and degrees offreedom) the null hypotheses will be rejected. This test can be used for more
than three groups and shows whether there is a difference between these groups.
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Mann-Whitney
The Mann-Whitney test, tests whether two independent samples come from the same distribution.
This looks similar to the Kruskal Wal!is test, but in the Kruskal Wal!is test more than two samples are
used. The Kruskal Wal!is test, tests only if there is a difference between the groups but does not show
what the differences between the individual groups are. To investigate these differences the Mann
Whitney test can be used (Montgomery and Runger, 2003). The nul! hypothesis is that the two
independent distributions have the same average value. When the Zo value is large than ZoJ2 the nul!
hypothesis should be rejected. The Mann-Whitney test may be used with non-parametric, ordinal data.

Regression analysis
Regression analysis is used to analyze the relationship between a single dependent variabie and
several independent variables (Hair et al., 2006). The first assumption regarding regression analysis is
that the dependent variables should be nonnal!y distributed. In this research this is not the case for al!
dependent variables that are used but as Green and Salkind (2005) indicate, in large samples accurate
p-values are found even when the distribution is non-nonnaI. The second assumption regarding linear
regression analysis is that the dependent or independent variables have a linear relation (Hair et al.
2006). This linear relation is present in most situations of this study. When this relation is not present
the outcomes of the regression are not false but they cannot ful!y explain the variances in the model.
A third assumption is about homoscedasticity. Homoscedasticity is the assumption that the variability
in scores for one variabie is roughly the same at al! values of the other variabie. This assumption can
not be met for all variables in the research. However, this is not fatal for the research and does only
weaken the results. The last assumption is about multicollinearity (Hair et al., 2006). Multicollinearity
arises when two of the independent variables have a correlation that is higher than 0.7. For this
research this is the case for the mindset and the organizational structure of the company. Therefore in
the regression analysis only one of these variables has been used.

Proposition testing
In this section the propositions wil! be tested. First the general research results wil! be described.
Second the effect of industry type and company size on the implementation of Open Innovation wil!
be tested. Hereafter the implementation rate for new innovation techniques wil! be checked. This is
fol!owed by an analysis of part 3, 4, 5 and 6 of the questionnaire. The success of Open lnnovation wil!
be tested in the last part of this section.

Description of general research results
The goal of this research is to give an overview of the implementation rate of Open Innovation. Figure
5.1 (see next page) graphical!y shows the results of the research. The numbers in the spider
correspond with the numbers ofthe questions in the questionnaire (OAppendix A)
In Figure 5. I three lines are plotted. The red line shows the average score on each question for the five
worst scoring companies on innovation strategy, outside-in, inside-out and mindset. The green line
shows the average for the five highest scoring companies. The blue line shows the average score for
al! companies. 1t is obvious that the five best scoring companies score higher on almost every question
than the average companies. The five worst scoring companies score lower on every question.

Figure 5.1 is divided into four parts. The average score for the companies on al! questions involved in
that part is given in the figure. Part 3, organizational strategy, has an average score of3.4. This means
that companies score on average 3.4 (on a five point scale) on al! questions of this part. For the
outside-in approach, part 4, companies score 2.9 on average. The inside-out approach, part 5, gets a
score of 2.5. Part 6, mindset, has an average score of 2.8. These scores indicate that the companies
score highest on the organizational strategy. The strategies that are required to successfully implement
Open lnnovation are available in most companies. It is interesting to see that the worst five companies
score far worse on this point than the top five perfonning companies. Another interesting point is that
the score on the outside-in approach is 0.4 point higher than the score on inside-out. This shows that
companies favor outside-in above inside-out. The low score on the mindset part shows that most
companies have not switched their mind entirely to Open Innovation. The fol!owing section gives a
detailed overview of each of the four parts that are included in Figure 5. I .
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Figure 5.1. Spider web diagram of research results.

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •



33

Figure 5.2. Spider for organizational strategy

Detailed description of each of the four parts
Figure 5.1 is divided into four parts. In this section each part will be looked at in more detail.
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Part 3: Organization strategy
Part 3 of the questionnaire focuses on the organizational strategy of the company. With the questions
in this part will be tested whether the companies have aligned their strategies for Open Innovation.
The following figure gives a graphical overview of the answers given in this part. The average score
of all companies on all questions is 3.4.

Figure 5.2 shows that the top 5 of companies which score highest on the implementation of Open
Innovation score higher on every aspect than the average. The lowest five companies score lower on
every aspect. Obvious is that companies which score high on the implementation of Open Innovation
have their innovation strategy aligned very weil.
Companies that have the worst performance also have their innovation strategy not structured weil.
The same counts for innovation and knowledge management. It is interesting to see that in general,
companies focus more on innovation management than on knowledge management. As has been
argued in the beginning of this section knowledge sharing is the core of the Open Innovation concept.
Argot and Ingram (2002) argue that intemal knowledge is easier to structure than external knowledge.
Therefore companies should focus on their intemal knowledge management systems, before they are
ready to implement extemal knowledge in their company.
Another point of improvement is the evaluation of innovation projects. As is shown in Figure 5.2 the
score for this question is generally low. lnnovation projects can be evaluated on false positives and
false negatives. A false positive is "an R&D project that went entirely through the process, went to
market through the company's businesses model and failed" (Chesbrough et al., 2006 pp. 8). A false
negative is "an R&D project that does not fit in the company's business model, and is therefore not
perceived as valuable to the firm but that becomes a success within another company's business
model" (Chesbrough et al., 2006 pp. 8). Figure 5.3 gives an overview of the evaluation of innovation
projects. Not many companies evaluate their research projects on false positives or false negatives.

5.3.2
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Figure 5.3. Evaluation of research projects.

Another difference between top and worst performers lies in the use of extemal knowledge. When top
perfonners have a problem they are more tempted to bring their problems outside and solve the
problems with extemal sources. Worst performers try to solve the problems within their own unit or
company. Top performers also are more effective in using extemal knowiedge. This indicates that
these companies have higher absorptive capacity than worst performers. This enables them to
recognize and implement extemal knowledge more effective.
The last interesting point is the use of business modeis. Worst performers often use one business
model for all their products or services. Top performers adapt their business model for different
customers and changing market conditions. The difference between top and worst performers on the
focus on their business model or time to market is small. In general, all companies try to find a mix
between a solid business model and getting fast to market.

Most companies use knowledge from customers, suppliers and universities in their innovation
projects. Brainstorms are also commonly used to acquire extemal knowiedge. Interestingly the
average score and the score of the top 5 companies do not differ a lot on these points. This indicates
that these ways to acquire extemal knowledge are used by most companies in the sample. However,
the worst 5 companies score obviously lower on all of these points. Figure 5.5, Figure 5.6, Figure 5.7

Part 4: Outside-in
Part 4 of the questionnaire focuses on the outside-in approach of the company. The questions in this
part are aimed at testing the use of extemal knowledge in the companies' innovation process. Figure
5.4 graphically shows the scores for each of the questions in this part. The average score of all
companies on all questions is 2.9.
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Figure 5.5. CoJlaboration wi lh CUSlomers
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Figure 5.6. Collaboralion with suppliers

and give an overview of the use of knowledge from customers, suppliers and universities by the
companies in the sample. The use ofbrainstorms is given in Figure 5.8.

Figure 5.7. Collaboralion wilh universilies

Figure 5.5 shows that most companies regularly use ideas of their customers. 10% of the companies
answered that they never or only very exceptionally use ideas of their customers. Figure 5.4 shows
that the worst 5 companies use obviously less knowledge from customers than the average company.
No significant difference between companies from different industry environments or different
company sizes has been found on the use of brainstorms.

Collaboration with suppliers shows similar results as collaboration with customers. Most companies
work together with their suppliers. A small group of companies develops all products intemally and
does not work together with their suppliers. Figure 5.4 shows that there is little difference between the
top 5 companies and the average score on the use of knowledge from suppliers. The worst 5
companies score obviously lower on this question. No significant difference between companies from
different industry environments or different company sizes has been found on the use ofbrainstorms.
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Figure 5.8. Use ofbrainstorms
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Figure 5.9. Use ofCVC

Collaboration with customers, suppliers and universities and the use of brainstorms are techniques
that are used by companies for some time already. Use of Corporate Venture Capital, crowdsourcing
and intermediaries are techniques that are more unknown. Figure 5.9, Figure 5.10 and Figure 5.11
give an overview of the use of these techniques.

Most companies have programs which enables them to work together with universities. Only a small
group does not profit at all from the knowledge from universities. Figure 5.4 shows that companies on
average use of lot of knowledge from universities; the top 5 companies and the average score do not
differ a lot. The worst 5 companies use knowledge from universities a lot less. No significant
difference between companies from different industry environments or different company sizes has
been found on the use of brainstorms.

We continuously invesl in
extern al start ups, making use
ofCVC

It is obvious that the use of CVC is not very popular among most companies. More than half of the
companies indicate that they never use CVC. 7% of the companies answered that they continuously
make CVC investments in extemal start-ups. Figure 5.4 shows that the top 5 companies invest more
money in extemal start-ups than the average company. The worst 5 companies use CVC a lot less.
Company size has no effect on the use of CVe. Interestingly high tech companies use CVC
investments more than low tech companies.

Brainstorming is a commonly used technique to acquire extemal knowiedge. Most companies do not
only invite their own employees but also invite external parties to participate in the brainstorm
session. Figure 5.4 shows that the worst 5 companies make use of brainstorms a lot less than the
average and top 5 companies do. No significant difference between companies from different industry
environments or different company sizes has been found on the use of brainstorms.
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Figure 5.11. Use of information intermediaries

Figure 5.10. Use of crowdsourcing
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Crowdsourcing is a technique that is not used by more than 60% of the companies. 21 % of the
companies indicate that they started to experiment with crowdsourcing. There are no companies that
use crowdsourcing as an integral part of their strategy. Figure 5.4 shows no very large differences
between the worst 5, average and top 5 score. This means that even the top 5 companies do not use
crowdsourcing a lot. Large companies use crowdsourcing more than smaller companies. Differences
between companies from different industry environments have not been found.

Information intermediaries are not comrnonly used by most companies. 34% never uses information
intermediaries and 37% only uses information intermediaries very exceptionally. No companies
always work in close contact with information intermediaries. Figure 5.4 shows not very large
differences between the worst 5, average and top 5 score. This means that even the top 5 companies
do not use information intermediaries a lot to acquire extemal knowiedge. Large companies use
information intermediaries more than smaller companies. Differences between companies from
different industry environments have not been found.

Part 5: Inside-out
Part 5 of the questionnaire focuses on the inside-out approach of the company. The questions in this
part are aimed at testing whether companies comrnercialize intemal knowledge. Figure 5.12

Figure 5.9, Figure 5.10 and Figure 5.11 are very different from Figure 5.5, Figure 5.6, Figure 5.7 and
Figure 5.8. Companies use a lot of knowledge from customers, suppliers and universities but do not
use new techniques to capture this knowledge. Brainstorms are used very comrnonly but more than
55% of the companies do not use CVC and crowdsourcing. 34% of the companies do not use
information intermediaries at all. No companies indicate that they use crowdsourcing and information
intermediaries whenever it is useful. For CVC this figure is 7%. In section 5.3.6 the effect of company
size and industry type on the use of CVC, crowdsourcing and information intermediaries will be
tested further.
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graphically shows the scores for each of the questions in this part. The average score of all companies
on all questions is 2.5.

More than 60% of the companies indicate that they never use cve to facilitate company spin-offs.
Figure 5.12 shows that not only the worst 5 companies but also the top 5 companies do not use cve a
lot to facilitate company spin-offs. High tech companies use cve more than low tech companies and
large companies use cve more than small companies.
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The average score for the inside-out approach is lower than for the outside-in approach. The variabie
that catches the eye is "lP protection". Most companies protect their lP reasonably weil. However,
according to the 10w score of the companies on the inside-out part in general, the companies do not
commercialize these technologies. The worst performing companies do never license their lP to
external parties. On average companies license lP exceptionally to external parties. The top
performing companies regularly license lP.

Figure 5.13, Figure 5.14 and Figure 5.15 give an overview of the use of cve, extemal cv and
information intermediaries for commercializing intemal knowiedge. For the outside-in approach these
tools were hardly used by most companies. For the inside-out approach figures are even worse. A lot
of companies do never use any of these tools, only 1% indicates that cve and Extemal VC are often
used. For information intermediaries this value is 0%. In section 5.3.6 the effect of company size and
industry type on the use of these tools will be tested.
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Figure 5.15. Use of infonnalion intennediaries

Figure 5.14. Use of external VC
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To facilitate company spin-offs the use of extemal ve is not popular. Almost 70% of the companies
indicate that they never use extemal ve to facilitate their company spin-offs. Figure 5.12 shows that
not only the worst 5 companies but also the top 5 companies do hardly use extemal ve to facilitate
company spin-offs. High tech companies use cve more than low tech companies and large
companies use cve more than small companies.

60% of the companies do not use an intennediary to commercialize their intemal knowIedge. No
companies always work in close contact with these intennediaries. As is shown in Figure 5.12 the top
5 companies use infonnation intennediaries a lot more than the worst 5 companies. The average score
does not differ a lot from the score of the worst 5 companies, this indicates that most companies do
not use infonnation intennediaries. The use of infonnation intennediaries does not differ for different
industries. Large companies use intennediaries more than small companies. More detailed analysis on
the use ofeVe, crowdsourcing and infonnation intennediaries is done in section 5.3.6.

Part 6: Mindset
Part 6 of the questionnaire focuses on the mindset of the company. The questions in this part are
aimed at testing whether companies have 'opened-up' their mind. Figure 5.16 graphically shows the
scores for each of the questions in this part. The average score of all companies on all questions is 2.8.
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Figure 5.16 shows the scores for the support of Open 1nnovation of the organization. Most
respondents argue that their company has a group of people who understand Open Innovation. Only
the worst performing companies have almost nobody who understands Open Innovation. Data further
show that the support of top management and the legal department for the implementation of Open
lnnovation is available in most companies. Interestingly the reward structure of companies is not
adapted for Open Innovation. Almost all companies award intemal innovations more than extemal
innovations. This is opposite to the support for Open Innovation that is available in most companies.
The management of cve and alliances score not very high. Especially the worst performers have no
structured way for how to manage cve and alliances.
Large companies differ significantly from small companies on company support, support of the legal
department, reward structure and extemally looking for solutions of problems. This means that large
companies have arranged their mindset more for Open lnnovation than small companies. Interestingly
high and low tech companies do only differ significantlyon the support of top management. High tech
companies have a higher top management support for Open Innovation than low tech companies.

Figure 5.17 shows the spending on innovation in relation to the revenue ofthe firms in 2007.58% of
the companies spent less than 5% of their revenue on innovation. Only 7% of the companies spent

Success of Open Innovation
This section contains the answer to some questions about the success of a company regarding Open
Innovation. This section will focus on the generaI results; section 5.3.7 wil! give more detailed
insights in the success.

5.3.3
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% of new produets that Includes extemal knowledge
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65% of the companies only uses between 0-20% of their patent portfolio. 10% of the companies
indicate that they use between 80-100% of their patents. Most of these companies possess on1y a few
patents and these patents are all used. Most of the 1arger companies possess a lot of patents but do not
use all patents to create new products and services.

20-40% Iiiiiiili

more than 20% of their revenue on innovation. The companies that spent more than 20% of their
revenue on innovation are mainly high technology industries. An effect of company size has not been
found.

40-60%

Almost every company owns patents. The application of every patent costs money, just as the
maintenance of the patents. Therefore it is important to use every patent. Figure 5.18 shows the
percentages of the patents that companies are using to create new products and services.
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Figure 5.19 shows the answer of a question that asks how many products or services are created with
the help of extemal parties. 47% of the companies use extemal knowledge only for 0-20% of their
products. This means that in these companies 80-100% of the products or services are created with
intemal knowledge on1y. 6% of the companies make 80-100% of their products or services with the
help of extemal knowiedge. The question whether Open lnnovation leads to a higher success rate of
new products and services is very interesting. The success rate of new products or services of the
companies in the sample is given in Figure 5.20.
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Figure 5.20. Success rate of new products and services
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To test the hypothesis a Kruskal-Wallis test has been conducted. For this test industry type has been
used as the grouping variabie. The averages of part 4 (outside-in) and part 5 (inside-out) are used as
testing variables. By doing so the effect of industry type on the outside-in and inside-out approaches
has been tested.

31 % of the respondents indicate that 40-60% of their products and services becomes a success. 17%
indicates that their new products and services become a success on1y in 0-20% of the cases. 9% is
very successfu1 with their new products and services. In section 5.3.8 the success of Open Innovation
will be re1ated to imp1ementation of Open 1nnovation and will be controlled for the size of the
company and the industria1 environment of the company.

Industry type
The first proposition states that the techno10gical environment positive1y influences the
implementation of Open lnnovation princip1es. In order to test this proposition the sample must be
grouped into different technologica1 environments. The sample does not only contain manufacturing
industries but a1so service industries. Because there is no general classification for the service industry
these companies will not be used for this proposition. The other industries are grouped in the
following four technological environments (Hatzichronog10u, 1997):
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The Kruskal-Wallis test showed significant differences on part 5 (p-value=0.033). The results of this
test are given in Appendix C. For part 4 no significant difference (p-va1ue=0.152) was found. To
check what groups differ from each other Mann-Whitney tests have been performed as post-hoc tests.
The test shows that, for part 5, group 1 significantly differs from the other three groups with
corresponding p-va1ues of respectively 0.008; 0.032 and 0.054 (significant for the 90% confidence
interval). The ranks for group 1 were higher for each case so the high technology sector scores higher
on inside-out than the other sectors. Significant differences between the other groups were not found.
See Appendix C for the results ofthe Mann-Whitney tests.

To test whether industry type influences the outside-in and inside-out approaches 1inear regression
analysis has been performed (see Appendix C). First the effect of industry type on part 4 has been
tested. Because industry type is a group variabie, 4 dummy variables were created. The low tech
industry has not been included in the model so the effect of the other industries is relative to the low

5.3.4
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tech industry. The regression analysis does not show a significant effect of industry type on the
outside-in approach. This indicates there is no significant difference in effect on the use of the
outside-in approach between companies from high, medium-high, medium-low and low technology
industries.

Table 5.2. Regression analysis on the outside-in approach with different industry types

For the inside-out approach regression analysis shows significant differences between the industry
groups. High technology industries have a significant positive effect on the inside-out approach (p
value=0.026; Beta=0.316; Adj. R2=0.105). The other industries have no significant effect. Theory
suggests that company size may be of influence on the inside-out approach. Therefore this variabie
has been used as a control variable. The effect of tbis variable is significant (p-value=O.OOO). The
effect of a high tecb industries on the inside-out approach remains significant (p-value=0.022;
Beta=0.282) and more variance can be explained with this model (Adj. R2=0.323). The expectation is
that companies which have more experience with Open Innovation will be more tended to use an
inside-out approach. Therefore this variable has been used as a control variable. The effect of this
variable is significant (p-value=O.OOI; Beta=0.334). The effect of a high tech industries on the inside
out approach remains significant (p-value=0.002; Beta=0.373). Theory suggests that an Open
Innovation oriented strategy is very important for a successful implementation of Open Innovation. In
the questionnaire part 3 is dedicated to the organizational strategy. The average of the answers of the
questions in this part has been used as a control variable. When this variable is included in the
analysis results show that this variabie influences the relationsbip (p-value=0.035; Beta=O.240). Tbe
effect of the analysis becomes stronger (R2=0.472). When a company wants to implemented Open
Innovation tbe whole company must support this. Part 6 of the questionnaire tests whether the mindset
of the company is aligned for Open Innovation. When the average of the questions in this part are
taken into account in the analysis the results show that mindset does influence the outside-in approach
(p-value=O.O18; Beta=0.317). However, time that Open Innovation has been implemented (p
value=0.086) and the organizational strategy (p-value=0.725) are not significant anymore. The
industry effect of high tech industries remains significant and positive (p-value=0.007; Beta=0.304).
A correlation matrix shows that the average of part 3 significantly correlates with the average of part
6. This means that only one of these variables may be implemented in the regression model. The Adj.
R2 value is highest when the average of part 6 is taken into account. In that case the variabie about
time that Open Innovation has been implemented is not significant anymore (p-value=O.084). Table
5.3 gives an overview of the final model. The R2 value is 0.518, this means that more than 50% of the
variance in the average value for part 5 can be explained witb this model.

TabJe 5.3. Regression analysis on the inside-out approach
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5.3.5

This analysis shows that high tech industries use the inside-out approach significantly more than the
other industries. The implementation of an inside-out approach is furthermore positively inf1uenced
by the size of the company and positively by the mindset of the company. The results of the Kruskal
Wallis and regression analysis show that proposition 1, which stated that a higher technology
environment positively inf1uences the implementation of Open lnnovation, can be accepted only for
the inside-out approach. Furthermore, the only significant differences that were found were between
the high technology industry and the other industries. Differences between medium-high and medium
low and low technology industries and differences on the effect of these industries on the
implementation ofboth outside-in and inside-out approaches have not been found.

Company size
Proposition 2a says that firm size has no inf1uence on the outside-in approach. The sample consists of
companies with a lot of different company sizes. The companies are grouped in the following three
groups:

Table 5.4. Company size groups

The first group consists of small companies, the second group contains medium companies and the
last group contains the large companies.

To test the hypothesis a Kruskal-Wallis test has been conducted (see Appendix D). For this test
company size has been used as the grouping variabie. The averages of part 4 (outside-in) and part 5
(inside-out) have been used as testing variables.
The results of this test are given in Appendix D. The test shows that the three groups differ
significantly for both outside-in (p-value=O.006) and inside-out approaches (p-value=O.OOO). Large
companies score higher than small companies. To investigate the differences between the groups
further, Mann-Whitney tests have been performed. These tests show no significant difference between
group 1 and group 2 on outside-in (p-value=O.269) and a significant difference between group 1 and 2
on inside-out (p-value=O.Oll). Group 1 and 3 differ significantlyon both outside-in (p-value=O.OI6)
and inside-out (p-value=O.OOO). Group 2 and 3 also differ significantlyon both outside-in (p
value=O.005) and inside-out (p-value=O.004). The values for the large companies are higher than for
small companies; this indicates that large companies use outside-in and inside-out approaches more
than small companies. The results of these tests show that proposition 2a must be rejected because,
contrary to the expectations, large companies differ from small companies on the implementation of
outside-in and inside-out approaches.
lnterestingly large companies differ significantly with small companies also on part 3 (organization
strategy) (p-value=O.OOO) and part 6 (mindset) (p-value=O.046).

To test whether company size inf1uences the outside-in and inside-out approaches linear regression
analysis has been performed (see Appendix D).
First the effect of company size on the outside-in approach is tested. The effect is significant and
positive (p-value=O.OOI; Beta=O.380; Adj. R2=O.131). The effect of industry type on the outside-in
approach was not significant (see section 5.3.3), therefore this variabie is not included as a control
variabie. The time that Open lnnovation is implemented may be of inf1uence on the relation between
company size and the outside-in approach. When this variabie is included in the analysis it is clear
that this variabie does have a significant positive effect (p-value=O.003; Beta=O.340) on the relation.
The effect of company size remains significant (p-value=O.009; Beta=O.295). Theory suggests that an
Open lnnovation oriented strategy is very important for a successful implementation of Open
lnnovation. In the questionnaire part 3 is dedicated to the organizational strategy. The average of the

44



5.3.6

answers of the questions in this part has been used as a control variabie. The results are staggering.
The effect of organizational strategy is positive and significant (p-value=O.OOO; Beta=0.691).
However the effect of company size is not relevant anymore (p-value=0.975). Time that Open
Innovation has been implemented is significant only on the 90% confidence interval (p-value=0.084).
This means that the organizational strategy strongly effects the outside-in approach of a company.
This effect annuls the effect of company size. When a company wants to implemented Open
Innovation the whole company must support this. Part 6 ofthe questionnaire tests whether the mindset
of the company is aligned for Open Innovation. When the average of the questions in this part are
taken into account in the analysis the results show that mindset does influence the outside-in approach
(p-value=O.OOO; Beta=0.549). The results for organizational strategy remain significant and positive
(p-value=O.OOI; Beta=0.347). The overall effect ofthe model increases (Adj. R2=0.690). A correlation
matrix shows that the average of part 3 significantly correlates with the average of part 6. This means
that only one of these variables may be implemented in the regression model. The Adj. R2 value is
highest when the average of part 6 is taken into account; the average of part 3 is deleted from the
model. Table 5.5 gives an overview of the final regression model. The adjusted R2 of the model is
0.640, this means that more than 60% ofthe variance can be explained with this model.

Table 5.5. Regression analysis on the outside-in approach

These results show that proposition 2a, which assumes that firrn size does not influence the outside-in
approach, must be rejected. Both firrn size and the mindset of the company influence the value for the
outside-in approach.

The effect of company size on the inside-out approach (proposition 2b) has been tested in section
5.3.4, see Table 5.2 for an overview. In that section is made clear that company size positively
influences the inside-out approach. The effect is influenced by high tech industries and the mindset of
the company.

Innovation techniques
In this section three new innovation techniques will be tested on implementation rate. The first
technique that is tested is crowdsourcing. Second the use of inforrnation interrnediaries will be tested,
followed by a test about the use of Venture Capital.

Crowdsourcing
Proposition 3a stated that crowdsourcing is not used a lot because companies have too less experience
with Open Innovation. The use of crowdsourcing is given in Figure 5.10 in section 5.3.2.

The expectation was that companies that have implemented Open Innovation longer would have a
higher implementation rate of crowdsourcing. A Kruskal-Wallis test (Appendix E) has been
conducted with the use of crowdsourcing as testing variabie. The time that Open Innovation has been
implemented (question 1.12 in the questionnaire) is used as grouping variabie. This means that five
groups, varying from "not implemented Open Innovation" to "implemented Open Innovation for more
than five years" are used. The Kruskal-Wallis test did not show significant differences (p
value=0.653) between any of the groups. A Mann-Whitney test between two groups, the first
containing companies that have not implemented Open lnnovation, the second companies that have
implemented Open Innovation for more than 5 years also did not show significant differences (p
value=O.802).
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The influence of the time that Open Innovation has been implemented on the use of crowdsourcing
has been tested via regression analysis. This analysis (Appendix E) shows no significant (p
value=0.562) effect. The adjusted R2 of the model is -0.0 IO. Industry type, company size and the
organization strategy or mindset could influence the use of crowdsourcing. When these variables are
used as control variables no significant effect is found, see Table 5.6 for an overview.

Information intermediaries
Proposition 3b stated tbat inforrnation interrnediaries are not used by a lot of companies because
companies have too less experience witb Open Innovation.

Table 5.6. Regression analysis on crowdsourcing

lnforrnation interrnediaries can be used in two ways; to find extemal ideas and to distribute intemal
ideas. Tbe data sbow tbat companies do not use inforrnation interrnediaries for botb acquiring extemal
ideas and comrnercializing intemal ideas. Figure 5.15 in section 5.3.2 gives an overview of tbe use of
inforrnation interrnediaries.
Kruskal-Wallis tests do not show significant differences between tbe time tbat Open Innovation bas
been implemented and the use of inforrnation interrnediaries for botb finding extemal ideas (p
value=0.189) and comrnercializing intemalideas(p-value=O.IOI).
Regression analysis (Appendix F) is perforrned to test tbe effect of tbe time tbat Open Innovation bas
been implemented on tbe use of inforrnation interrnediaries for finding extemal ideas. Industry type
and company size bave been used as control variables. No significant effect of tbese variables was
found for tbe use of inforrnation interrnediaries. The mindset of the company is the only variabie that
bas a significant effect. Table 5.7 gives an overview of the final regression model.

The effect of the time tbat Open Innovation has been implemented does not influence the use of
crowdsourcing significantly. Tbis analysis shows tbat tbere is no effect between the time tbat Open
Innovation has been implemented and the use of crowdsourcing. Tberefore proposition 3a bolds
partly. Tbe expectation tbat crowdsourcing is not used is true but tbe time aspect of tbe use of Open
Innovation does not bave tbe expected effect on tbe implementation of crowdsourcing. Because
crowdsourcing is bardly used tbere may not be any variance in tbis variabie. Tbis can explain why the
time tbat Open Innovation has been implemented has no effect on the use of crowdsourcing.
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Regression analysis (Appendix F) to test the effect of the time that Open Innovation has been
implemented on the use of information intermediaries for commercializing intemal ideas gives other
insights. Industry type, company size and the mindset of the companies have been used as control
variables. A significant effect of company size and mindset has been found, as is given in Table 5.8.

Table 5.8. Regression analysis on the use of intermediaries for commercializing intemal ideas

Proposition 3b, which states that information intermediaries are not used by a lot of companies
because companies have too less experience with Open Innovation must be rejected. No effect of this
variabie has been found for the use of information intermediaries for both finding extemal and
commercializing intemal knowiedge.

cve investments
The firms in the study do hardly use CVC investments to invest in extemal start-ups and to facilitate
spin-offs. This is already given in Figure 5.13 and Figure 5.9 in section 5.3.2.

In line with the expectations of recent studies a Kruskal-Wallis test, see Appendix G, indicated that
CVC investments in extemal start-ups (p-value=0.047) significantly differ for distinct industries.
Regression analysis has been performed to test the effect of industry type on the use of CVC
investments. The high tech industry significantly has an effect (p-value=0.031; Beta=0.315) on the
use of CVC to invest in extemal start-ups. CVC investments in extemal start-ups do not significantly
(p-value=0.087) differ for companies with different sizes, as has been indicated by a Kruskal-Wallis
test. Regression analysis is performed (Appendix G) with company size and industry type in the
model. This analysis shows that company size does have a significant effect (p-value=O.044;
Beta=0.248) on the use of CVC to invest in start-up companies. The average score on the mindset part
may be of influence on the use of cve. When this variabie is introduced the adjusted R2 value
becomes 0.276 and the effect of mindset is significant (p-value=O.OOO; Beta=0.450). The industry
effect and the effect of company size are both not significant when the average of the mindset part is
added to the model. The average for the organizational part mayalso be of influence but this value
correlates high with the average for the mindset part. The score for the mindset part is more
significant so this model is chosen. This means that the mindset of a company is the only variabie that
has a significant (p-value=O.OOO; Beta=0.450) effect on the use of CVC to invest in start-up
companies. In the final model the adjusted R2 is 0.276. See Table 5.9.

Table 5.9. Regression analysis on the use of cve inveslments to invest in extemal start-ups
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A Kruskal-Wallis test, see Appendix H, indicated that CVC investments to facilitate company spin
offs (p-value=O.OOO) do significantly differ for distinct industries. Regression analysis (Appendix H)
has been perforrned to test the effect of industry type on the use of CVC investments. A significant
effect (p-value=0.003) for the high tech industry has been found. Another Kruskal-Wallis test showed
that CVC investments to facilitate spin-offs (p-value=0.033) significantly differ for companies with
different sizes. When company size is added as control variable to the regression analysis this variable
not significant (p-value=O.072). The mindset of the company mayalso be important for the choice
whether to use CVC. Therefore the average of the mindset part (higher Adj. R2 than the organizational
part) has been added as control variabIe. This variable is significant (p-value=0.017; Beta=0.273). The
adjusted R2 of the model is 0.272. The effect of a high tech industry remains significant (p
value=0.009). This indicates that high tech industries (p-value=O.013; Beta=0.340) and the mindset of
a company (p-value=0.017; Beta=0.273) have a significant effect on the use of CVC to facilitate
company spin-offs. This is shown in Table 5.10.

Table 5.10. Regression analysis on the use ofCVC investments to facilitate company spin-offs

Proposition 3c stated that CVC investments are positively related with the technological environment.
Because CVC investments in extemal start-ups are not significantly related with a high tech industry
and CVC investments to facilitate spin-offs are significantly related to a high tech industry
proposition 3c should be partly accepted. For CVC investments in extemal start-ups the proposition
must be rejected but for CVC investments to facilitate company spin-offs proposition 3c should be
accepted.

Proposition 3d stated that companies do not use extemal VC to facilitate company spin-offs. In Figure
5.14 the use of extemal VC is given. As is shown most companies do not use extemal Vc.

A Kruskal-Wallis test (Appendix 1) showed significant differences (p-value=0.026) between
companies from different technological environments. Regression analysis on this part also shows that
high tech industries have a significant (p-value=0.028) effect on the use of extemal VC to facilitate
spin-offs. However the adjusted R2 is only 0.053, this means that there are other factors that have an
effect on the use of extemal VC. Another Kruskal-Wallis test showed that the use of extemal VC
investments to facilitate spin-offs significantly (p-value=O.034) differ for companies with different
sizes. Company size is used as a control variabIe in the regression analysis but the effect is not
significant (p-value=0.088). The mindset of the company mayalso be important for the choice
whether a firrn wants to use extemal VC to fund their spin-offs. When this variable is introduced all
other variables are not significant anymore. The average for the mindset part is significant and
positive (p-value=O.O 18; Beta=0.291). This means that the mindset of the company is the only
variabIe that has a significant effect on the use of extemal VC to fund company spin-offs. The final
adjusted R2 value is 0.134. For this case the average of the organizational strategy gives a higher R2

than the average for the mindset part. When the average of the organizational strategy (p-value=O.O 12;
Beta=0.346) is used as control variabIe the adjusted R2 value is 0.156. An overview can be found in
Table 5.11.
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5.3.7

Table 5.11. Regression analysis on the use of extemaJ VC to facilitate company spin-offs

Proposition 3d should be accepted: most companies do not use extemal VC to facilitate their spin
offs. The only variabie that has a significant effect on the use of extemal VC is the organizational
strategy.

Innovation strategy, outside-in, inside-out and mindset.
Proposition 4 assumes that the outside-in approach (part 4 in the questionnaire, given in Appendix A)
is embraced by more companies than the inside-out approach (part 5 in the questionnaire, given in
OAppendix A). A graphical representation of these parts is given in Figure 5.4 and Figure 5.12 in
section 5.3.2. Companies score 2.9 out of 5 on average for part 4. This score is 2.5 for part 5. When a
Mann-Whitney test (see Appendix J) is performed the figures show that the score on part 4 is
significantly (p-value=O.OOO) higher than on part 5. This means that proposition 4, most companies
embraced the outside-in approach but do not use an inside-out approach, holds.

Part 3 of the questionnaire focuses on the organizational strategy of the companies. Proposition 5
states that companies which have aligned their innovation strategies more to Open lnnovation have
more success with these approaches. Part 3 correlates significantly positive (see Appendix K) with
both part 4 (p-value=O.OOO; Spearman's rho=0.717) and part 5 (p-value=O.OOO; Spearman's
rho=0.601). This indicates that firms that score high on part 3 also score high on part 4 and 5. A
Kruskal-Wallis test has been performed while using the average of part 3 as the grouping variabie.
This means that the group has been divided in five parts, companies that score close to 1 on average
on part 3 to companies that score close to five on average. The test shows that for almost every
question a difference between the groups exists.
Questions 4.2 (use of knowledge from suppliers), 4.6 (use of crowdsourcing), 4.7 (use of infonnation
intermediaries), 4.9 (use of brainstorms) and 5.2 (use of extemal sales channels) show no significant
differences. This means that these mechanisms are used as much by companies which score high on
organizational strategy as by companies which score low on organizational strategy.
Regression analysis has been performed to test the effect of the organizational strategy (Appendix K)
on the use of outside-in and inside-out approaches.
For the effect of organizational strategy on the outside-in approach the average of part 4 is used as
dependent variabie and the average of part 3 as independent variabie. The effect of part 3 is
significant and positive (p-value=O.OOO; Beta=0.755). The adj. R2 of the model is 0.564. Company
size and industry type have been introduced as control variables but these variables are not significant.
The final model has an adjusted R2 of 0.542 and the only significant variabie is the organization
strategy of the company (p-value=O.OOO; Beta=0.742). In Table 5.12 the details of the regression can
be found.
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Table 5. J2. Regression analysis on the outside-in approach

For the effect of organizational strategy on the inside-out approach the average of part 5 is used as
dependent variabie and the average of part 3 as independent variabie. The effect of part 3 is
significant and positive (p-value=O.OOO; Beta=0.56l). The adj. R2 of the model is 0.304. Company
size and industry type have been introduced as control variables. Company size significantly (p
value=0.005) have an effect on the use of the inside-out approach, industry type does not. The effect
of the organizational strategy remains significant (p-value=0.004). The adjusted R2 of the model is
0.398. Table 5.13 gives an overview of the regression.

Table 5.13. Regression analysis on the inside-out approach

These analyses indicates that proposition 5, companies which strategies are aimed at outside-in and
inside-out have more success while implementing these approaches, holds.
However, when, for the use of the outside-in approach, the average for the mindset part is used
instead of the average for the organizational part the adjusted R2 of the model becomes higher (0.585
vs. 0.542). This means that the mindset of a company is more important than the organizational
strategy. For the inside-out approach the R2 value is also higher when the mindset is used instead of
the organizational strategy (0.428 vs. 0.398)

Proposition 6 tests whether higher top management support leads to a higher implementation of Open
1nnovation. Question 6.2 asks the support of top management for implementing extemal ideas. When
the five groups of this question are used as grouping variabie in a Kruskal-Wallis test, this test shows
significant differences for part 4 (p-value=O.OOO) but not for part 5 (p-value=0.074), see Appendix L.
Regression analysis shows that the support of top management has a significant (p-value=O.OOO;
Beta=0.522) effect on the use of the outside-in approach. Company size (p-value=0.03l) and the time
that Open 1nnovation has been implemented (p-value=0.020) are significant control variables. The
adjusted R2 value for the final model is 0.388, the effect of top management support is significant and
positive (p-value=O.OOO; Beta=0.443). This means that proposition 6, higher support of top
management for Open 1nnovation leads to a higher implementation rate, holds. In Table 5.14 the
details of the regression analysis can be found.
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Figure 5.22. Reward system regarding innovation
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Table 5.14. Regression analysis on the effect of top management on the outside-in approach

Figure 5.21. Top management support for Open Innovation

Question 6.5 asks whether the reward structure of the company is focused on internal innovations or
also on external innovations. One could expect that when top management supports Open Innovation
also the reward structure would be in line with this view. The results for questions 6.2 and 6.5 are
given in Figure 5.21 and Figure 5.22. The figures show that top management in general supports the
use of external ideas. However, the reward structure is mainly focused on internal innovations.
Question 6.2 and 6.5 have a significant positive correlation (p-value=O.OOO; Spearrnan's rho=0.454)
(Appendix L). This indicates that firrns that score higher on top management support for using
external ideas also have a more externally oriented reward structure. A Mann-Whitney test has been
perforrned. In order to do this the results for question 6.2 and 6.5 have been put in the same COIUllUl. A
dummy variabIe (I for 6.2 and 2 for 6.5) has been created as grouping variabIe. This test shows
significant (p-value=O.OOO) differences between group land 2. This indicates that top management
support and reward structure significantly differ. The score on top management is higher than the
score on reward structure.
These tests indicates that there is arelation between top management support and reward structure but
that the firrns in the sample score significantly higher on top management support than on rewarding
external ideas.
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5.3.8 Open Innovation related to success
For companies the question whether more use of Open Innovation leads to higher success is of major
importance. In this part regression analysis has been performed to test the effect of the outside-in
approach on the success of a company. For the success of a company the success rate of new product
or service introductions has been used. This variabie is used as dependent variabie; the average for
part 4 is used as independent variabie in the regression analysis (Appendix M).
The regression analysis shows no significant effect (p-value=0.299) of the outside-in approach on the
success of new products. The adjusted R2 of the model is only 0.002. This was expected because Open
Innovation means combining intemal and extemal knowiedge. When this combination, by multiplying
the outside-in approach and the intemal R&D expenditures, is put into the analysis the model
becomes even worse. The adjusted R2 of the model is -0.010, which indicates a negative effect of the
independent variables on the success of new product introductions. Company size has been added as
control variabie but also this variabie is not significant. The organizational strategy is the only
significant (p-value=0.06; Beta=0.547) contral variabie. The adjusted R2 of tbis final model is 0.120.
This means that proposition 7, the use of extemal knowledge does not directly lead to a higher
performance; when combined witb intemal knowledge it does, must be rejected. The use of extemal
knowledge does indeed not directly lead to a higher success rate but when compared with intemal
knowledge it still does not lead to a higher success rate. Table 5.15 gives an overview.

Table 5.15. Regression analysis on the success ofnew produets

The average score on part 4 has been correlated with the answers of question 2.1, which asks how
mucb money is invested in intemal R&D. These two variables are significantly correlated (p
value=0.023; Spearman's rho=O.274). This indicates that companies which score high on the outside
in part also score bigh on intemal R&D investments.
Regression analysis on the percentage of revenues that is generated by products introduced in the last
three years is performed. In this analysis the high (p-value=O.OOO; Beta=0.600) and medium-high (p
value=0.041; Beta=0.281) tech industry have a significant effect. The average of part 4, intemal R&D
spending and the company size do not have a significant effect. See Table 5.16 for details.

Table 5.16. Regression analysis on revenue from new produets
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6 Discussion
The first goal of this research was to give an overview of the implementation of the Open Innovation
concept. The second goal of this research was to measure the success of Open Innovation. In the
literature hardly any empirical evidence about these subjects can be found. Therefore this is one of the
first studies which tests the actual implementation of Open Innovation and links these outcomes to the
success of a company.

For this study a questionnaire is used that is divided into six parts: (1) demographics; (2) success; (3)
organizational strategy; (4) outside-in; (5) inside-out and (6) mindset. The last four parts are the core
of Open Innovation. In the organization strategy part is tested whether the organization strategy of the
companies is arranged for Open Innovation. The outside-in part tests if the companies use knowledge
from extemal sources in their company. The inside-out parts tests whether the companies
commerciaIize intemal knowiedge. Lastly the mindset part checks if the companies have their mind
aimed at Open Innovation.

In section 3.1 the knowledge based view has been introduced. In this view knowledge is the most
important asset of a company. In an Open Innovation environment knowledge is transferred between
companies, universities, suppliers, customers, etc. In this research has been tested whether companies
use knowledge from external sources (outside-in) and transfer knowledge to extemaI sources (inside
out). A general thought is that knowledge transfer mechanisms should be present in order to
successfully implement extemal knowledge and commerciaIize intemal knowledge (Easterby-srnih et
al., 2008). Results of this research show that companies have not aligned their knowledge strategies
for knowledge transfer processes. On average intemal knowledge sharing is done systematically but
knowledge sharing with outside partners is done exceptionally. According to Argot and Ingram
(2002) this is a first step into the implementation of Open lnnovation. They argue that before extemal
knowledge can be implemented, the intemal knowledge structure should be weil defined. This
research shows that when companies want to get one step further with the implementation of Open
Innovation the mindset ofthe company is very important. Without company support, Open Innovation
can not be successfully implemented. This research shows that companies score higher on the outside
in approach than on the inside-out approach. Companies are more willing to use extemal knowledge
than to commercialize intemal knowIedge. This is strange because the knowledge that is acquired
must be commercialized by an extemal source. Chesbrough and Crowther (2006) explain this with the
more important role that universities and private research labs play nowadays. These instances do not
acquire a lot of knowledge from extemal sources but do share the knowledge they develop. This is in
line with the findings of this research which shows that most companies are collaborating with
universities. These findings are in line with the Triple Helix model of Etzkowitz (2003), which states
that the cooperation between companies and universities becomes more important. This is the first
reason for the higher score on the outside-in part than on the inside-out part.

One other reason for the higher score on the outside-in than on the inside-out approach is the great
attention that is given to absorptive capacity (Cohen an Levinthal, 1990). Companies from different
industries and with different size know that it is important to have mechanisms to recognize and
implement extemaI knowiedge. This is also shown in this research. Most companies have their
strategies to acquire extemal knowledge weil organized. For the inside-out approach the figures are
different. This may be caused by the fact that less attention is given to this part in the literature. There
is no concept like desorptive capacity for the inside-out approach. No criteria for how to best
commercialize intemal knowledge are present. This means that companies have no guidelines for this
process and have to experiment with the inside-out approach themselves. This is also given in an
article of Lichtenthaler (2006) who states that a lot of companies leave great potential for
commercializing unused intemal knowiedge. He further states that the inside-out approach is mainly
used by large pioneering firms. This is also found in this research; larger companies make more use of
the inside-out approach than smaller ones. Lichtenthaler (2007) states that the inside-out approach is
not an option but a necessity in order to keep up with the firm's competitors. By commercializing
intemal knowledge firms may compensate their intemal R&D investments (Lichtenthaler and Emst,
2007). Another interesting statement of Lichtenthaler (2008) was that companies which make use of
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the outside-in approach are less likely to use the inside-out approach. Knowledge that is acquired
from extemal sources will not be acquired unless this knowledge is necessary to the firm. Therefore
this knowledge will be used and will not be comrnercialized via licensing or selling. He studied this
statement but companies which acquired a lot of knowledge from extemal sources were not less likely
to commercialize intemal knowiedge. When this statement is interpreted otherwise, companies that
score high on outside-in should also score high on inside-out. Externally acquired knowledge is sold
or licensed by another firm, university, supplier or research lab. The company which acquired the
knowledge should therefore not only use the knowledge internally but should also comrnercialize this
knowledge to extemal sources. This should be done because the company which acquired the
knowledge knows that the knowledge is available at an extemal source. Another company can also
benefit from the availability of this knowiedge. Therefore a company should also comrnercialize
knowledge that is acquired earlier. When a company acquires a technology from an outside source
this technology does not have to be developed by the company anymore. Therefore a higher score on
the outside-in approach may lead to lower intemal R&D spending. Chesbrough (2004) studied this
relation but did not find a negative effect between R&D spending and the use of extemal knowiedge.
Chesbrough and Crowther (2006) also state that firms do not use extemal knowledge as a substitute
for intemal knowiedge. This study shows that intemal R&D and extemal technology acquisition
complement each other. This means that companies which acquire a lot of knowledge from extemal
sources do not reduce their intemal R&D spending. Companies that score high on Open Innovation
also score high on intemal R&D spending. The same results are found by Veugelers (1997). She
states that firms who have absorptive capacity combine intemal R&D expenditures and extemal
technology acquisition. This is a logical statement. Companies that have created a large absorptive
capacity base have thought about how to acquire and implement external knowiedge. These
companies will not acquire knowledge which they can develop better of cheaper internally and also
will not develop knowledge internally that they can acquire from external sources for a good price.

The last reason for the higher score on the outside-in part than for the score on the inside-out part by
most companies in this study, is the difference between the high tech industry and the other industries.
The high tech industry uses the inside-out approach significantly more than the other industries. For
the outside-in approach no differences between the industries are found. Because all industries use the
outside-in approach and mainly the high tech industry uses the inside-out, in general the outside-in
approach is used more than the inside-out approach.

The results of this study show that acquisition of external knowledge is not only done by companies
operating in high tech industries. This is in line with the findings of Chesbrough and Crowther (2006)
and Lichtenthaler (2006). They state that companies in all industries have realized that they can
benefit from the use of extemal ideas in their organization.
Furthermore results show that large companies make more use of the outside-in approach than small
companies. This use does not lie in the use of the more traditional tools of Open Innovation, like
cooperation with universities, suppliers and customers, but in the use of newer techniques like
crowdsourcing, CVC and information intermediaries. Cohen and Levinthal (1990) state that
companies should raise their absorptive capacity to profit from extemal knowiedge. As Bierly and
Daly (2007) show, larger companies have more overlap in their knowledge bases with other
companies than smaller firms and therefore have more absorptive capacity. Larger companies have
more employees who can find interesting extemal knowledge and have more resources to buy or
license this extemal knowiedge. Furthermore, large companies are beginning to realize that they
cannot perform every step of the value chain by themselves. These large companies more and more
focus on their core business and work together with extemal parties to solve problems on non-core
related areas or to gain more knowledge about their core business. Therefore large companies use the
outside-in approach more than small companies.
One reason for the implementation of Open Innovation in other industries as the high tech industry
and in both large and small companies is the Triple Helix model (Etzkowitz, 2003). Universities have
a lot of knowledge and via relationships with these universities knowledge can be transferred to the
organizations (Agrawal, 2001). This research shows no significant differences on cooperation with
universities between companies form different industrial environments. Also no differences between
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large and small companies are found. These close ties with universities provide companies with a lot
of specialized knowiedge. During the interviews that are held with some of the participants in the
research became clear that the intensity of the relationship with universities varies. Some companies
work together with universities via students who graduate in their company. Other companies have a
more intense link with universities and have several PhD students working for them. Laursen and
Salter (2004) indicate that firms which are investing more in R&D have a higher propensity to
collaborate with universities. This statement can not be grounded with the results of this study; no
significant difference between high and low R&D intensive companies on cooperation with
universities has been found. This means that low technology oriented companies have realized that
they can also benefit from the knowledge from universities.

Other reasons for the implementation of Open Innovation in other industries as the high tech industry
are the cooperation with customers and suppliers. No significant differences on the use of knowledge
from customers between companies from different industry environments have been found. Also no
differences between large and small companies are found. This is in line with findings of Gibbert and
Leibold (2002), who state that companies are beginning to realize the importance ofthe knowledge of
customers. The same holds for cooperation with suppliers. Not only companies operating in a high
tech environment but also low tech companies work in close interaction with their suppliers. This is
one of the factors that is mentioned by Chesbrough (2003) that cause the change from Closed to Open
Innovation. Companies with different sizes and from different industry environments have realized
that their suppliers have a knowledge base that can be very useful for the company and therefore they
work in close contact with these suppliers. For most products companies can choose from a few
suppliers. A company does not depend on one supplier; the supplier with the best productlprice ratio
will be chosen. However it can be wise to establish close relationships with suppliers because a close
relationship makes the knowiedge transfer between the company and the supplier more effective
(Albino et al., 1999).

Different tools that can be used to acquire external knowledge are used as much by high tech
companies as by low tech companies. Brainstorming is a technique that is often used by all kind of
companies. Companies enjoy the freedom to invite other parties to their brainstorming session. By
doing so they can determine who they want to share their problems or findings with. In contrast to the
use of knowledge from suppliers, universities, customers and the use of brainstorms is the use of
crowdsourcing and information intermediaries. These tools are hardly used by most companies. High
tech companies do not use these tools more often than low tech companies. However, large companies
use these tools more than small companies. The low amount of companies that use crowdsourcing is
caused by the fact that companies hesitate to share their problems with a large unknown group of
people. Companies do not want to give their competitors too much information about the problems
they are currently facing. This is in line with the problem solving strategy of most companies.
Companies mainly try to solve problems within their own organization. Only when the problems can
not be solved by the own organization and when solutions within external parties exist, knowledge
from external sources is used. This is not in line with the statements of Chesbrough (2003) who states
that companies must realize that not all skilled workers work for their company. Companies should
understand that a lot of knowledge that can help to solve their problems is available outside their
company. Therefore it is wise to use external sources when a problem occurs.
Lichtenthaler and Ernst (2008) also found relative low use of internet intermediaries. The low use can
be clarified by the negative points of internet intermediaries. One major disadvantage of internet
intermediaries is that they are only suitable for the transfer of explicit knowiedge. Knowledge about
new technologies is often very difficult and unable to be transferred via an internet intermediary.
Another disadvantage is the unfamiliarity with the partner. When a company has not met the partner
company it is often hard for both companies to trust the other party. Despite these negative points that
reduce the usefulness of internet intermediaries Lichtenthaler and Ernst (2008) state that the use of
internet intermediaries is still a promising way of acquiring external knowledge and may be
interesting to study in the future. During the interviews became clear that a lot of companies do not
know that intermediaries exist. The large amount of Dutch companies in the sample may explain this.
Chesbrough (2003) wrote that a lot of companies in the US are using information intermediaries
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already. It seems that in the Netherlands these intermediaries are not widely available and therefore
the use is low.
Opposite to findings of Lichtenthaler (200S), large companies use crowdsourcing and intermediaries
more than small companies. This can be explained with the fact that this research includes smalI,
medium and large companies. The research of Lichtenthaler (200S) includes mainly medium and
large companies. In line with findings of Lichtenthaler (200S) is that Open Innovation is embraced
especially by large pioneering firms. This may explain why crowdsourcing and intermediaries are
used more by large companies in this research.

Comparable to the low use of crowdsourcing and intermediaries is the use of CVe. A lot of
companies do not use CVC investments to invest in external start-ups. According to the knowIedge
based view this is a pity, CVC investments can give companies access to a lot of new knowiedge.
This has been indicated by Dushnitsky and Lenox (2006) and Aernoudt and José (2003) who state that
when CVC investments are focused on creating a window on technology they can provide the firm a
lot of value. Via these investments a company can be the first to profit from the knowledge that is
developed in the companies where the company has invested a small amount of money in. High tech
companies use CVC investments more than low tech companies. In a high tech environment the
technological developments follow up each other very rapidly. To have a close link to a lot of these
technologies companies can use CVC investments. In these high tech environments companies are
more likely to identify valuable new inventions (Dushnitsky and Lenox, 2005). Therefore CVC
investments are used more by high tech companies than by other companies. This mayalso explain
the low figure on CVC spending in this research. Because not only high tech companies are taken into
account the CVC spendings are not as high as may be expected in a sample that only contains high
tech companies, as is given as example in the article of Dushnitsky and Lenox (2005).

Opposite to the results regarding the outside-in approach are the results for the inside-out approach.
For this approach the high tech industry differs significantly from the other industries. With these
results can be concluded that the benefits of an outside-in approach are recognized by companies in
all industries but that the high tech industry is a predecessor for the inside-out approach. Lichtenthaler
(2007) states that using an inside-out approach is important for a firm to keep its competitive
advantage in the future. Via an inside-out approach, money can be earned with internal knowiedge,
access to external knowledge may be realized and industry standards can be set. He aIso states that it
is important for companies to have their knowledge management systems structurally arranged in
order to successfully implement outside-in and inside-out approaches. The analysis shows that there is
a significant difference between companies from different industries on the knowledge management
aspect. The high tech industry differs significantly from the medium-Iow and low tech industries on
this aspect. When this is combined with findings of Lichtenthaler (2007), who states that knowledge
management strategies contribute to the implementation of Open Innovation, these findings can be
used to explain the differences between firms from different industry environments.
In line with the proposition, company size does also positively influence the inside-out approach.
Large companies have more mechanisms to selVlicense their internal knowledge to external parties.
They are also forced to do this to successfully set industry standards. Lichtenthaler (200S) states that
one reason for the difference of company size on the inside-out approach is that commercializing
internal knowledge has become a trend only in recent years. Therefore it is still driven by large
pioneering firms. This statement is given strength by the results of this study. Larger companies score
statistically higher on the inside-out approach than smaller companies. This may be true and is
strengthened by other findings of this research which show that a lot of mainly large companies have
a huge base of patents that is not used. These unused patents are suitable for selling or licensing to
external parties. Large companies also have more resources for commercializing internal knowledge
than small companies. Therefore large companies use the inside-out approach more than small
companies.

Different tools that can be used for the inside-out approach are used more by the high tech industry
than by the other industries. Large companies also use these tools more than small companies. Large
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companies and companies from high tech industries use CVC to create spin-off companies more than
the other industries. The same holds for the use of external VC to facilitate these spin-offs.
Dushnitsky and Lenox (2005) show that large companies have more resources to make CVC
investments. Therefore is it logical that large companies make more CVC investments to facilitate
spin-offs than smaller companies. Large companies also do more invest to facilitate spin-offs. A
company would not allow a technology to spin-off when the company is 100% sure that the
technology will become a success. Therefore these companies do not invest solely in these spin-offs
but do also use extemal VC to fund these spin-offs. This has not been found in this research, external
VC is hardly used to facilitate company spin-offs. This finding is in line with findings of Gompers
(2001), who states that companies are less willing to invest in risky (spin-oft) projects. Therefore it is
hard for companies to attract external VC to facilitate spin-offs.
For the use of internet intermediaries no differences between companies from different industries have
been found. This can be explained by the extreme low use of intermediaries in genera1. Why
companies are not using internet intermediaries has been explained earl ier in this chapter.

This research has shown to what extent companies use the Open Innovation concept. The success rate
of new products has been used as the success measure for this research. Analysis shows that the use of
extemal knowledge does not directly lead to a higher success rate of new products. The organizational
strategy is the only variabIe that leads to a significant higher success rate of new products. This means
that companies should have their strategies performed weil in order to successfully develop and
market new products. Kessler et al. (2000) and lones et al. (2000) found that external technology
acquisition reduces firm performance. These findings can be refuted; a higher degree of external
technology acquisition does not lead to higher firm performance but also does not decrease fmn
performance. The statements of Chesbrough (2003) that external technology acquisition leads to a
better performance can not be strengthened by this research. This may be caused by the use of the
success rate of new products as the measure of success of Open Innovation. The goal of Open
Innovation is not only to raise success rates but also to reduce R&D costs. Therefore measuring the
success rate of new products may not give a correct reflection of the success of Open Innovation. By
cooperating with other parties research costs can be cut. By cooperating with customers products can
be adapted to their wishes and the product lifetime may be increased. When the R&D costs and
product lifetimes would have been measured the success of Open Innovation may be more positive.

This research does not contain a success measure for the earnings that are made with the inside-out
approach. However, the research does reveal what percentage of their patents companies are using to
create new products. The knowledge that is developed internally is always patented by a lot of
companies. However, almost none of these patents are actually used to create new products. This low
figure is caused by the fact that companies use patents to protect their knowledge from being used by
competitors and to function as bargaining chip. Furthermore some companies have a strategy to patent
everything they can. When the company refocuses its strategy a lot of patents are not relevant
anymore. However companies should realize that every patent they possess costs money. When a
patent is not used and will not be used in the (nearby) future, the company should try to monetize the
patent by means of selling or licensing the patent.

Chesbrough (2003) identified four changes in the market that undermined the principles of Closed
Innovation (see section 2.2.3). These factors are: (1) the increasing availability and mobility of ski lied
workers; (2) the venture capital market; (3) external options for ideas sitting on the shelf and (4) the
increasing ability of externaI suppliers. This research indicated that two of these changes, "the venture
capita! market" and "external options for ideas sitting on the shelf' have not been recognized by most
companies. Venture capital is hardly used and companies do not profit from extemal options for ideas
that do not fit within the current business model of the company. The "increasing ability of external
suppliers" is a factor that is recognized by most companies. Most companies work together closely
with their suppliers. Results of this research do not show evidence about tbe "increasing availability
and mobility of ski lied workers".
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7

7.1

Conclusions and recommendations
This research generated conclusions for theory, practical relevance and gives a research agenda for
further research. In this chapter first the general conclusions of this research will be given. This will
be followed by recommendations for companies which want to implement Open Innovation.
Furthermore this chapter gives some ideas for Atos Consuiting on how to continue this research. This
chapter will end with a research agenda.

General research results
The most important conclusion of this research is that in general the outside-in approach is used a lot
more than the inside-out approach. Most companies have started with or are really good at using
knowledge from customers, suppliers and universities. However, new tools to acquire knowledge
from extemal sources are hardly used, even by companies which are leading in the implementation of
both outside-in and inside-out approaches. For various reasons, crowdsourcing, CVC and information
intermediaries are tools that are used very liule by almost all companies. Brainstorming is the only
tooi that is used regularly, also by companies which are less far with the implementation of Open
Innovation. The inside-out approach is used less than the outside-in approach. Positive is that a lot of
companies do protect their lP by means of patents or copyrights. This is the first step for the
implementation of the inside-out approach because a firm cannot commercialize its knowledge when
it is not protected. Unless a lot of knowledge is protected this protection is used primarily to exclude
competitors from using the technology. Almost none of the companies actively tries to commercialize
intemal knowiedge. The use of information intermediaries to commercialize intemal knowledge is
even lower than for acquiring extemal knowiedge. The same is true for the use of CVC and extemal
VC to facilitate company spin-offs. The underlying innovation strategy and mindset of the companies
are moderately aligned for Open Innovation. Most companies recognized the importance of an
innovation strategy and therefore score reasonably weil on this part. However, the knowledge
management system, the most important part for the implementation of Open Innovation, is not
organized to implemented extemal knowledge and to commercialize intemal knowiedge. Also the
problem solving strategy is aimed at intemal problem solving. Most companies do not look outside
for solutions for their problems. Conceming the mindset of the company most firms have a top
management team that realizes the benefits that Open Innovation might bring. Therefore the support
form the higher management is available is most cases. However, the structure of the company is not
adapted to Open Innovation yet. The reward structure is aimed at intemal innovations. When an
employee acquired knowledge form an extemal source that is very useful for the company the
employee is often not rewarded for this. The support for sharing ideas and problems with extemal
sources is often not available. The analysis shows that the mindset and organization structure of the
companies are strongly linked to each other. When a company wants to implement Open Innovation
the resources to implement the necessary strategies are available. The analysis further shows that it is
very important to have the strategies and mindset arranged for Open Innovation. Especially the
knowledge management systems should be arranged for Open Innovation in order to successfully
acquire extemal knowledge and to commercialize intemal knowiedge.

Interestingly this research found that companies from all technology environments use the outside-in
approach. This means that not only high tech companies but also companies operating in less high
tech environments implement knowledge from extemal sources. The high tech industry however, is a
predecessor for the use of the inside-out approach. Companies operating in a high tech industry
commercialize internal knowledge far more than other companies. Large companies have a higher
implementation rate of Open Innovation than smaller companies. This can be explained by the higher
score of these large companies on innovation strategy and mindset. As said earlier, these are two
concepts that are very important for a successful implementation of Open Innovation. Because large
companies have aligned their strategies and mindset more for Open Innovation these companies score
higher on both outside-in and inside-out parts.

The research does not show that using external knowledge leads to a higher success rate of new
products. Also when extemal knowledge is combined with intemal knowledge the success rate of new
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7.3

products is not significantly higher. This may be caused by the success measure that is used. When
another success measure is chosen the figures might be more positive for Open Innovation.

The answer to the research question is that companies have implemented the outside-in approach
more than the inside-out approach. Older, more familiar techniques are implemented by most
companies. The knowledge from customers, suppliers and universities is used a lot. Brainstorming is a
technique that most companies use to acquire additional knowiedge. Newer tools, like crowdsourcing,
information intermediaries and VC are not used by most companies. These techniques are not used to
acquire extemal knowledge and also not to commercialize intemal knowiedge.

Best practice for companies which want to implement Open Innovation
Companies which want to implement Open Innovation can learn some important lessons from this
research. First, companies should realize that the organization strategy, especially the knowledge
management system, and mindset of their companies are very important regarding the implementation
of Open Innovation. When the underlying strategy or support of the organization is missing the
implementation of Open Innovation can hardly become a success. Furthermore companies should
realize that Open Innovation means using extemal knowledge in combination with internal R&D and
commercializing internal knowiedge. Acquiring extemal knowledge should not be done as a
replacement for intemal R&D. To optimally acquire extemal knowledge a company should
understand the concept of absorptive capacity. The mindset and organization structure ofthe company
help in creating absorptive capacity. Furthermore companies should understand that a lot of money
can be eamed with selling or licensing intemal knowiedge. This inside-out approach is hardly used by
most companies. In order to successfully commercialize intemal knowledge a company should protect
its lP. The company should look for opportunities to sell lP that is not used anymore and will never be
used again. Furthermore companies should evaluate research projects on false positives and false
negatives. When a company is successfully using the inside-out approach some research projects that
do not match with the companies' expectations should not immediately be cancelled. When the
knowledge that is created is suitable for commercialization, the project should be continued and the
knowledge should be sold or licensed. By doing so, companies can earn more money with their R&D
activities.

Ideas for Atos Consuiting
Atos ConsuIting has just set up a Strategy & Innovation unit and this research gives them some very
interesting insights for this unit. This research, the seminar and the article in 'Het Financieele
Dagblad' show that many companies are very interested in Open Innovation. However, a lot of these
companies have difficulties with implementing Open Innovation. This research includes a lot of
companies that have never been in contact with Atos Consuiting before. An appointment with these
companies to discuss their Open Innovation performance in relation to other companies may be an
easy way to come in contact with these companies. Because a lot of companies are facing problems
when trying to implement Open Innovation the results of this research should give Atos ConsuIting a
lot of opportunities for doing assignments at these companies.

The large amount of companies that have shown interest in this research should give Atos Consuiting
an impulse to continue this research. Another student can continue with this research and can further
analyze the dataset that is acquired with this research. Furthermore this student can optimize the
questionnaire that is used for this research and can continue to search for more companies that are
interested. Conceming the questionnaire more attention should be given to the success of the
companies that are participating. When this is done the success that Open Innovation can bring can be
investigated further. Furthermore, the (success of) the inside-out approach gained less attention in the
questionnaire that is used for this research. In the new questionnaire this approach should be given
more attention.

The questionnaire that is used for tbis research can be filled in online. Atos Consuiting should
improve the questionnaire. When a company has completed the questionnaire the results should be
ready immediately. Results of the company regarding the four parts of the questionnaire should be
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7.4

ready for each company. A comparison of these results with results of other companies must be given.
When companies can really benchmark their Open Innovation performance online, Atos Consuiting
can ask a charge for filling in the questionnaire.

When Atos Consulting wants to do research on the Open Innovation performance of service
companies the research should be structured somewhat different. During this research became clear
the service companies and companies that produce a product can not be compared one on one. For
service companies a different questionnaire should be made. In this questionnaire less attention should
be given to the creation and commercialization of lP and more attention should be given to creating
services together with other companies.

Research agenda
This research is one of the first that gives empirical evidence about the implementation of Open
Innovation. During the research became clear that little information is available about some important
aspects regarding Open Innovation.

The first recommendation for further research is to do research on desorptive capacity. This is the
counterpart of absorptive capacity, a concept that has been given a lot of attention in today's research.
The research on this concept should investigate what companies should do to raise their desorptive
capacity. In other words; this research should make clear how companies can implement the inside
out approach. Research on this part is clearly missing because a lot of companies do not see the
benefits of the inside-out approach. Companies that see the benefits have often got a lot of problems
with implementing this approach.

Another recommendation is to do research on the newer innovation techniques. This research shows
that crowdsourcing, information intermediaries and VC are hardly used by most companies. These
tools however can be very useful. It is interesting to examine why these tools are hardly used and how
companies can successfully use these tools in the future.

Third, future research should give empirical evidence about the success that Open Innovation can
bring. This is very hard to do, because success depends on a lot of other factors than the innovation
strategy of the company. This research should be longer term research and should investigate the
success of a company for a longer period. Aperiod when Open Innovation has been implemented
should be compared to a period in which Open Innovation has not been implemented.

Another point for this research agenda is to do research on Open Innovation in service companies. A
lot of companies that formerly made most revenue with the saIe of products nowadays make a lot of
money with the corresponding services. A machine builder for instance, eams a lot of money by
keeping the machines that are delivered up-to-date. It is interesting to combine the higher importance
that these services play nowadays with Open Innovation in further research. Research should indicate
how companies can improve their services while cooperating with extemal parties.

A last point is to study the implementation and success rates of Open Innovation in non-US
companies. Scholars, e.g. Chesbrough (2003) and Dushnitsky and Lenox (2005) did research and give
some empirical evidence about the implementation of Open Innovation and CVC. However, this
evidence is all collected from US companies. Results from this research shows that US companies are
predecessors of the implementation of Open Innovation and Open Innovation related concepts.
Studies that give evidence about the use and success of Open Innovation in non-US companies are
lacking. Lichtenthaler (2008) studied the implementation of Open Innovation but does not link this
implementation rate to the success of a company. Room for other scholars to do research on this point
is available.
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1.1 What is the name of your company?

1.2 Where is your headquarters located?

1.3 In what industry is your company operating?

o Telecom Olltilities o Media o Automotive o Transport

o Agriculture o Healthcare o Electronics I computing 0 Pharmaceuticals

o Consumer packaged goods I retail o Financial services o ChemicaIs, oil and gas 0 Other

1.4 What is your job title?

1.5 What is your name?

1.6 What is your company's address

1.7 What is your company's postal code

Benchmark Your Open Innovative Capability

Thank you for your interest in the Atos Consuiting Open Innovation scan. Below you find information about the
Open Innovation scan and this online questionnaire.

The study

Atos Consuiting (Prof. dr. Ard-Pieter de Man) is executing a benchmark study on Open Innovation. This
research project is conducted in cooperation with the European Centre for Open and Collaborative Innovation
(Prof. dr. Wim Vanhaverbeke) and the Eindhoven University of Technology.

This scan helps you to determine where you stand with open innovation in comparison to other companies.
It will also help you to determine which actions you can take to increase your capability to innovate in an
'open' way.

What's in it for you?

• A general benchmark report that contains the research results

• A company specific report that contains results specifically for your company

• If desired, a visit by the researchers to clarify the research results and conclusions

Questionnaire
The questions in this questionnaire are divided in six themes. There are 5 possible answers for each question,
only one can be marked. Concerning all questions, please fill in the choice that best reflects the situation in
your company.

The time required to fill in the questionnaire is 15 - 20 minutes. Your data will be treated confidentially
and anonvmouslv.

IPart 1: Demographics

•••••••••••••••••••••••••••••••••
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1.8 In what city is your company located?

1.9 What is your email address?

1.10 What is the number of employees in the parent company?
1. 1-500

2. 500 - 1000
3. 1000 - 4000
4. 4000 - 16000
5. > 16000

1.11 What is the total worldwide sales volume last year in Euro's
1. < 1 million

2. 1 million - 100 million
3. 100 million - 1 billion
4. 1 billion - 5 billion
5. > 5 billion

Open Innovation: "Open Innovation is the use ofpurposive inflows and outflows of knowledge to aeeelerate
internal innovation, and expand the markets tor external use of innovation, respeetively. Open Innovation is a new
paradigm that assumes that firms ean and should use external ideas as weil as internal ideas, and internal and
external paths to the market, as they look to advanee their teehnology. "

1.12 For how long has Open Innovation been implemented in your organization?

1. We have not implemented Open Innovation
2. < 1 year
3. 1 - 3 years

4. 3 - 5 years
5. > 5 years

IPart 2: Success

2.1 What percentage of your revenue is spent on innovation in 2007?

1. 0 - 5%
2. 6-10%

3. 11 - 15%
4. 16 - 20%

5. > 20%

2.2 What percentage of patents is your company actually using to create new products and services?
1. 0 - 20%
2. 21 - 40%

3. 41 - 60%
4. 61 - 80%
5. 81 - 100%
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Success rate: uA product or service is a success when the product or service satisfies the company's
expectations and when the product or service is longer than three years on the market. "
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2.3

1.

2.
3.
4.
5.

2.4

1.

2.
3.
4.
5.

2.5

1.

2.
3.
4.
5.

2.6
1.

2.
3.
4.
5.

2.7

1.

2.
3.

4.
5.

2.8
1.
2.
3.
4.
5.

What percentage of your company's new product or service introductions in 2007 included
externally obtained knowiedge?

0-20%

21 - 40%

41 - 60%

61 - 80%

81 - 100%

What is the success rate of new product or service introductions?
0-20%

21 - 40%

41 - 60%

61 - 80%

81 - 100%

What percentage of revenues is generated by products or services introduced in the last three
vear?
0-5%

6 -10%

11 - 15%

16 - 20%

> 20%

What is the average time to market for your products or services?
> 5 years

4 - 5 years

3 - 4 years

2 - 3 years

1 - 2 years

How successful is your organization regarding innovation compared to the situation three years
ago?
Substantially less successful

Somewhat less successful

We are just as successful as three years ago

Somewhat more successful

Substantially more successful

How successful is your organization regarding innovation compared to your competitors?

Substantially less successful

Somewhat less successful

We are just as successful

Somewhat more successful

Substantially more successful
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2.9 How satisfied are you with your current performance regarding innovation?

IPart 3: Organization strategy

1. Not satisfied at all

2. A little satisfied

3. Neither satisfied nor dissatisfied

4. Reasonably satisfied

5. Very satisfied

3.1
1.
2.
3.

4.

5.

3.2
1.
2.
3.
4.
5.

3.3

1.

2.

3.
4.
5.

3.4
1.

2.

3.
4.

5.

3.5
1.
2.
3.

4.

5.

Which scenario best describes your innovation strategy?

We do not have a c1ear innovation strategy

We have some general ideas about how to manage internal innovation

We have a c1ear direction for internal innovation, but we do not look outside for innovation opportunities

We have a c1ear direction for internal innovation, and incidentally we look outside for innovation
opportunities

We systematically integrate internal and external sourees of knowledge to achieve c1ear innovation goals

Which scenario best describes your innovation strategy?

We wait until technologies are proven and fully implemented in the market and than imitate

We wait until technologies are proven and next imitate

We innovate about as fast as other companies

We try to be among the first companies that innovate

We try to be ahead of the field

To what extent does your company include its position in the value chain in its innovation
strategy?
Not at all

We know that our position in the value chain is important, but we do not know how the value chain is
structured

We understand our position in the value chain and the relationships between the parties in the chain

We map not just our value chain but also our network to identify new innovation opportunities

We map our network to identify new innovation opportunities and we actively try to influence the network

How is innovation management organized in your company?

It isn't. If innovation is necessary we set up an individual project

There is no centralized innovation function, but there are some people working on innovation,
spread across the company

Innovation is managed on middle management level. There is a separate budget for innovation.

There is a senior executive responsible and we have an innovation department

There is a formal planning process, involving c-Ievel approval, a budget cycle, a review procedure and
a substantial number of people have innovation targets

How is knowledge management organized in your company?

Knowledge sharing is carried out ad hoc, not systematically.

Knowledge is shared effectively in some parts of the business

Internal knowledge sharing is carried out systematically in the entire organization

Internal knowledge sharing is carried out systematically. Knowledge sharing with outside partners
takes place occasionally.

Both internal and external knowledge sharing takes place continuously and is well-supported by
knowledge management processes
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3.10 What is the level ofthinking about business models in your company?

False positive: "An R&D project that went entirely through the process went to market through the company's
businesses model and failed."

False negative: "An R&D project that does not fit in the company's business model, and is therefore not
perceived as valuable to the firm but that becomes a success within another company's business model."

No. We don't have c1ear view on how we want to develop our product portfolio

We have a basic idea about how to improve the portfolio next year

We do think about longer term development, but this is not systematically organized and planned

We systematically think about this and have a long term plan in place

We have complete product roadmaps, we have identified areas where we need to innovate and we
have assigned the necessary resources

Does your company have a clear view on how it wants to develop its product portfolio?

Does your company evaluate innovation projects on false positives and false negatives?

How does your organization solve problems that are encountered during the development of a
new product, service or technology?

No, we do not evaluate our innovation projects

We do evaluate but we do not check on false positives and/or false negatives

Yes, every project is evaluated and checked on false positives but not on false negatives

Yes, every project is evaluated and checked on false negatives but not on false positives

Yes, every project is evaluated and checked on false positives and false negatives

We solve our problems internally

We solve our problems internally and we use external sources only when we really have to

We solve our problems internally and we sometimes use external sources

We solve our problems internally and we regularly use external sources

We always share our problems with all internal and external sources who are interested to solve the
problems

How effective are you in using external knowiedge?

We do not look for external knowledge

We have difficulties understanding most external knowledge

We have difficulties understanding some external knowledge

We are able to understand most external knowledge

We have the knowledge to understand all the external knowledge we need

3.6
1.

2.
3.
4.

5.

3.8

3.9

1.

2.
3.
4.

5.

1.

2.
3.
4.

5.

1.

2.
3.
4.

5.

3.7

Business model: "A business model pertorms two important functions: it creates value and it captures a portion
ofthat value. ft creates value by defining a series ofactivities from raw materials through to the final customer
that will yield a new product or seNice with value being added throughout the various activities. The business
model captures value by establishing a unique resource, asset, or position within that series ofactivities, where
the firm enjoys a competitive advantage."

1. We have one business model for all products and services

2. We adapt our business model to serve different markets and customers

3. As 2 and in our business model we make use of other companies' resources to create or capture value

4. As 3 and we continuously adapt our business model to meet changing market conditions

5. As 4 and we focus on introducing completely new business models in the market
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3.11 Does your company focus on the business model or on time to market?
1. We do not focus on either one of these items
2. We focus on getting to market first

3. We try to find a mix between a solid business model and getting fast to market
4. We focus on getting to market with the best business model
5. We wait with market introduction until we are 100% satisfied with our business model

IPart 4: Outside - in

4.1 Does your company implement ideas from your customers?
1. We do not collaborate with customers on innovation projects

2. We use the ideas of our customers in innovation projects very exceptionally
3. Sometimes but not on a structural basis
4. Ideas from our customers are regularly used in innovation projects
5. We always collaborate with customers on innovation projects

4.2 Does your company include knowledge from suppliers in the development process?

1. No, we develop our products internally
2. Rarely, we only ask suppliers when we really have to
3. Sometimes, when they come up with a good idea but not on a structural basis
4. Regularly, on selected projects
5. Continuously, on various projects

4.3 Does your company cooperate with universities?

1. We do not cooperate with universities
2. We cooperate with universities very exceptionally
3. We cooperate with universities but not on a structurai basis
4. We regularly cooperate with universities
5. We cooperate continuously and intensively with universities

Funnel: "The aim ofthe funnel is to take an idea from concept to reality by converging to a specific product that
can meet a market need in an economical, manufacturable form."

4.4 In how many phases do most external ideas enter the development funnel?
1. No external ideas enter the funnel
2. Ideas enter the funnel in one phase
3. Ideas enter the funnel in two phases
4. Ideas enter the funnel in three phases
5. Ideas enter the funnel in more than three phases

Corporate venture capital: "Equity investments by established corporations in entrepreneurial ventures. "

Start-up: ':4 company with a Iimited operating history. These companies, generally newly created, are in a phase
of development and research for markets. They have an uncertain future, and may result in a spectacular
success, or fai/ure. n

70

••••••••••••••••••••••••••••••••••



•
••••••
•••
••
••••
••
••••
••••••••••••

4.5 Does your company use corporate venture capitaI (CVC) to invest in external start-ups?
1. We do not use CVC

2. We rarely use CVC

3. Sometimes CVC is used

4. We regularly use CVC

5. We continuously invest in external start ups, making use of CVC

Crowdsourcing: "Crowdsourcing is the act of taking a job that is traditionally performed by an employee, and
outsource it to an undefined, generally large group ofpeople in the form of an open call. "

4.6 Does your organization make use of crowdsourcing?

1. No, we do not make use of crowdsourcing at all

2. We only started to experiment

3. We use crowdsourcing but do not do this on a structural basis

4. It is very weil developed in some parts of our business

5. It is an integral part of our strategy and we apply it whenever useful

Intermediary: "Companies that have focused their own business on helping innovating companies to use
external ideas more rapidly and to find markets where their own ideas can be used by others for mutual benefit. "

4.7 Do information intermediaries help your organization to find and to use external ideas?
1. We never use information intermediaries

2. We use information intermediaries very exceptionally

3. We use information intermediaries but do not do this on a structural basis

4. We regularly use information intermediaries

5. We always work in close contact with information intermediaries

4.8 Does your company use alliances to acquire additional knowiedge?
1. We never form alliances

2. We form alliances very exceptionally

3. We form alliances but not do this on a structural basis

4. We regularly form alliances

5. We continuously form alliances to acquire additional knowledge

4.9 Do you use brainstorms to come to new products or services?
1. No, we do not make use of brainstorming at all

2. Yes, but only our unit participates

3. Yes, our whole organization can join

4. Yes, and external parties can join by invitation only

5. Yes, and our entire network is free to join

Region: "Your region is the physical region in which your company is located. Your region is defined as an area
with a radius of 75 kilometers."

4.10 How is the innovation climate in your company's region best characterized?
1. There are no other innovating companies in our reg ion

2. Most companies in our region are not innovating

3. There are some innovative companies

4. Most companies in our region are innovating

5. We are located in an innovation hot spot
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IPart 5: Inside • out

External venture capital: "Equity or equity-linked investments in young, privately held companies by groups of
private investors. "

4.11

1.

2.

3.

4.

5.

4.12

1.
2.

3.

4.

5.

4.13

1.
2.
3.
4.

5.

5.1

1.

2.

3.
4.

5.

5.2
1.

2.
3.
4.

5.

5.3

1.
2.

3.
4.

5.

Do you collaborate with companies in your region to acquire knowledge or technology?

We do not collaborate with companies in our region

We collaborate with companies in our reg ion only when we can not develop the knowledge or
technology by ourselves

We collaborate with companies in our reg ion but do not do this on a structural basis

We regularly collaborate with companies in our reg ion

We work in close collaboration with companies in our reg ion

Do you Iicense Intellectual Property (lP) trom other companies?

We do not Iicense lP trom other companies

We rarely license lP trom other companies

We sometimes license lP trom other companies

We regularly license lP trom other companies

We continuously scan the environment to look tor opportunities to license lP trom other companies

Who do you Iicense lP trom?

We do not license lP trom other companies

We only license lP trom companies operating in different tields

We also Iicense lP trom smalI, not competitive, companies in our field

We Iicense lP trom companies in our tield, also direct competitors

We license lP trom everybody who wants to license us their lP

In how many phases do most ideas exit the development tunnel?

No ideas exit the tunnel

Ideas exit the tunnel in one phase

Ideas exit the tunnel in two phases

Ideas exit the tunnel in three phases

Ideas exit the tunnel in more than three phases

Does your company use external sales channels to sell your products and technologies
No, we only use our sales channel

We use external sales channels only when our sales channels are not sufficient

We use external sales channels but do not do this on a structural basis

We regularly use external sales channels

Yes, a lot ot products and technologies are sold via external sales channels

Does your company use corporate venture capital to create new companies out ot your
underutilized technology?

We do not use corporate venture capital

Very exceptionally we use corporate venture capital

We use corporate venture capital but do not do this on a structural basis

We regularly use corporate venture capital

We have a corporate venture capital tund that continuously invests in spin-offs
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5.4
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5.9
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5.10
1.
2.

3.

4.

5.

Does your company use external venture capital to facilitate spin-offs?

We do not use venture capital to facilitate spin-offs

Very exceptionally we use venture capital to facilitate spin-offs

We use venture capital to facilitate spin-offs but do not do this on a structural basis

We regularly use venture capital to facilitate spin-offs

We always use venture capital to facilitate spin-offs

Do you Iicense Intellectual Property (lP) to other companies?

We do not license our lP and we protect it from being used by other companies

We license lP very exceptionally

We license lP but do not do this on a structural basis

We regularly license lP

We immediately license lP when available

Who do you Iicense lP to?

We do not license lP

We only license our lP to companies operating in different fields

We also license lP to smalI, not competitive, companies in our field

We license lP to companies in our field, also direct competitors

To everybody who wants to use our lP

Do you proteet lP?

We protect lP as much as we can

Most lP is protected

Some lP is protected

We protect our lP by exception

We do not protect our lP

When is your company allowed to Iicense lP to other companies?

We do not license our lP

After> 3 years of not using lP

After 2 - 3 years of not using lP

After 1 - 2 years of not using lP

After < 1 year of not using lP

Do information intermediaries help your organization to sell/distribute your lP?

We never use information intermediaries

We use information intermediaries very exceptionally

We use information intermediaries but do not do this on a regular basis

We regularly use information intermediaries

We always work in close contact with information intermediaries

Do you collaborate with companies in your region to exploit your knowledge or technology?

We do not collaborate with companies in our region

We collaborate with companies in our region to exploit our knowledge or technology very exceptionally

We collaborate with companies in our reg ion to exploit our knowledge or technology but do not do this
on a structural basis

We regularly collaborate with companies in our region to exploit our knowledge or technology

We work in close collaboration with companies in our region to exploit our knowledge or technology
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6.1 To what extent is the Open Innovation principle supported within your organization?

5.11 Does your company use alliances to exploit your knowiedge?

IPart 6: Mindset

Not Invented Here Syndrome: "The syndrome that can be applied to companies who do not want to implement a
technology that was not produced inside their company."

••••••••••••••••••••••••••••••••••
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What is the view of the legal department regarding Open Innovation?

Top management follows the "Not Invented Here" ideology
Top management allows the use of external ideas very exceptionally

Top management allows the use of external ideas but emphasizes first to look inside
Top management openly and regularly encourages the organization to look outside

Top management is proud to use technologies that are found elsewhere and indicates that an optimal
combination of internal and external ideas is ideal

The legal department does not understand Open Innovation

The legal department hesitates to implement Open Innovation

The legal department supports the implementation of Open Innovation

The legal department is positively involved with the implementation of Open Innovation

The legal department is positively involved and very creative in supporting Open Innovation

How does top management support the use of external ideas?

Does your organization share internally developed ideas with external sources?

Internally developed ideas are always kept internal

We share internal ideas with external sources very exceptionally

Internally developed ideas are shared with external sources but we do not do this on a structural basis
We regularly share internal ideas with external sources

New internal ideas are rapidly shared with outside sources

Our company does not reward innovation
Rewards are based on internal innovations

Mainly internal innovation is rewarded but there is some reward for external innovation

Internal and external innovations are equally rewarded

External innovation is awarded more than internal innovation

How does your company reward innovation?

6.4

1.
2.
3.
4.
5.

1. We never form alliances

2. We form alliances very exceptionally

3. We form alliances but not do this on a structural basis

4. We regularly form alliances

5. We continuously form alliances to exploit our knowledge

1.
2.
3.
4.

5.

1. Nobody understands the usefulness of Open Innovation

2. A few individuals understand the usefulness of Open Innovation

3. A small group understands the usefulness of Open Innovation but this group is growing

4. Many people understand the usefulness of Open Innovation but not everybody is using it

5. Everybody understands the usefulness of Open Innovation and there is widespread use

6.2
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6.6 What is the instinct of your company when faced with a problem?
1. We try to solve it within our unit

2. We look for solutions in the parent organization

3. We look for solutions in the parent organization and use external sources by exception
4. We look for solutions in the parent organization but regularly use external sources

5. We first look externally whether somebody already solved it

6.7 How are cve investments managed within your organization?

1. We do not use CVC

2. There are some people, spread across the company, working on CVC investments
3. Every unit manages CVC investments on its own, but there are centra1guidelines and budgets for CVC
4. We have some people that manage CVC investments centrally

5. Our company has a CVC division that is fully staffed with highly qualified people

6.8 How does your company manage alliances?

1. We never form alliances

2. Decentralized. There are some people, spread across the company, working on alliance management
3. Every unit manages its own alliances, based on a central alliance policy

4. There are some specialists on a centrallevel that support alliance management
5. There is a fully staffed, highly knowledgeable centra1department that supports alliance management

Benchmark Your Open Innovative Capability

Thank you for completing the questionnaire about the use and success of Open Innovation in your company.
When the research project is finished you will receive a package that contains the results and conclusions. This
package wil I also contain specific feedback about your company. This gives you the possibility to benchmark
your company in relation to others. When your company is interested in more background information about the
company specific research results, a visit form the researchers can be planned.

Questions

When you have questions that are related to this research project please contact Colin Hoogduyn via email
(colin.hoogduyn@atosorigin.com) or telephone (06-10890764).
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Table B.l. List of companies that participated in the research
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Statistics

IndustlY

Cumulative
Freauencv Percent Valid Percent Percent

Valid 1 21 30,0 30,0 30,0

2 21 30,0 30,0 60,0

3 9 12,9 12,9 72,9
4 19 27,1 27,1 100,0

Tatal 70 1000 1000

Table C.l. Frequencies for different industry environments

Ranks

Ind N Mean Rank
Average_Part4 1 21 42,74

2 21 33,10

3 9 25,17
4 19 35,05

Total 70
Average_Part5 1 21 46,17

2 21 29,05
3 9 30,33
4 19 33,29

Total 70

Test Statistics·,b

Average_ Average_
Part4 Part5

C~i-8quare 5,294 B,70B
df 3 3
Asymp.8ig. 152 033

a. Kruskal Walils Test

b. Grouping Varia bie: Industry

Table C.2. Kruskal Wallis test ofpart 4 and 5 on different industry types

Ranks

Inrl N Mean Rank 8um of Ranks
Average_Part5 1 21 26,55 557,50

2 21 16,45 345,50

Total 42

Test Statistics·

Average_
Part5

Mann-W~itney U 114,500
Wilco.onW 345,500

Z -2,669
Asymp 8ig. (2-tailed) ,OOB

a. Grouplng Vanable: Industry

Table C.3. Mann-Whitney test on part 4 and 5 for high and medium-high industries
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Ranks

Inn N Mean Rank Sum ofRanks
Average_Part5 1 21 17,74 372,50

3 9 10,28 92,50
Total 30

Test Stillisticsb

Average_
Part5

Mann-Whilney U 47,500

WiicoxonW 92,500
Z -2,130
Asymp Sig. (2-lailed) ,033

~r~~lt Sig [2'(1-tailed ,032-

a. Nol corrected for lies.

b. Grouping Varia bie: Industry

Table CA. Mann-Whitney test on part 4 and 5 for high and medium-low industries

Ranks

Inn N Mean Rank Sum ofRanks
Average_Part5 1 21 23,88 501,50

4 19 16,76 318,50

Tolal 40

Test Stillisticsb

Average_
Part5

Mann-Whilney U 128,500
WilcoxonW 318,500

Z -1,925
Asymp. Sig. (2-lailed) ,054
Exact Sig. [2'(1-tailed ,054-Sio.11

a. Not correcled for lies.

b. Grouping Variabie: Industry

Table C.s. Mann-Whitney test on part 4 and 5 for high and low industries
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Variables EnteredJRemlM!db

~ode Variables Variables
Enlered Removed Method

1 Induslry
Dummy3,
Industry EnterDummy2,
Induslry
Dummvl"

a. All requested vanables entered.

b. DependentVariable: Average_Part4

Model Summary

Sum of
Monol Sauares df Mean Sauare F Sia
1 Regression 1,324 3 ,441 1,196 ,318"

Residual 24,355 66 ,369
Tolal 25679 69

a. PredICtors: (Constant), IndustryDummy3, IndustryDummy2, IndustryDummyl

b. Dependenl Variabie: Average_Part4

Coefficients'

Standardized
Unstandardized Coeflicients Coeflicients

Monol B Sld. Error Beta t Sia.
1 (Constant) 2,914 ,139 20,911 ,000

IndustryDummyl ,185 ,192 ,140 ,961 ,340

IndustryDummy2 -,028 ,192 -,022 -,148 ,883

InduslryDummy3 - 259 246 -143 -1 052 297

a. DependentVariable: Average_Part4

Table C.6. Regression analysis of outside-in with different industry types

Variables EnteredJRemlM!db

Mode Variables Variables
Entered Removed Method

1 Industry
Dummy3,
Industry EnterDummy2,
Industry
Dummvl"

a. All requested vanables entered.

b. Dependent Variabie: Average_Part5

Model Summary

Sum of
"orlol Sauares df Mean Sauare F Sia
1 Regression 5,514 3 1,838 3,689 ,016"

Residual 32,887 66 ,498

Total 38401 69

a. Predlctors: (Constant), IndustryDummy3, IndustryDummy2, IndustryDummyl

b. Dependent Variabie: Average_Part5

Coefficients'

Standardized
Unstandardized Coeflicients Coeflicients

Monol B Std. Error Beta t Sia
1 (Constant) 2,367 ,162 14,615 ,000

IndustryDummyl ,511 ,224 ,316 2,285 ,026

IndustryDummy2 -,149 ,224 -,092 -,668 ,507

IndustryDummy3 -131 286 - 059 - 460 647

a. DependentVanable. Average_Part5

Table C.7. Regression analysis ofinside-out with different industry types
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Variables EnteredJRemlMldb

Mode Variables Variables
Entered Remaved Methad

1 Campany_
size,lndustry
Dummy3,
Industry Enter
Dummyl,
Industry
Dummv2'

a. All requested vanables entered.

b. DependentVariable: Average_Part5

Model Summary

ANOVAb

Mn~.'
Sum of

Souares df Mean Souare F Sio.
1 Regression 13,905 4 3,476 9,224 ,000'

Residual 24,496 65 ,377
Tatal 38401 69

a. PredICtors. (Constant), Campany_slze, IndustryDummy3, IndustryDummyl, IndustryDummy2

b. DependentVariable: Average_Part5

Coefficients·

Standardized
Unstandardized Coeflicients Coeflicients

Mn~.1 B Std. Error Beta t Sio.
1 (Constant) 1,246 ,276 4,512 ,000

IndustryDummyl ,456 ,195 ,282 2,343 ,022
IndustryDummy2 ,073 ,200 ,045 ,364 ,717
InduslryDummy3 -,140 ,248 ·,063 -,563 ,576
Campany size 484 103 493 4719 000

a. DependentVanable: Average_Part5

Table e.8. Regression analysis of inside-out with different industry types and different company size

Variables EnteredJRemlMld"

Mode Variables Variables
Entered Removed Methad

1 1.12,lndustry
Dummyl,
CompanL
size,lndustry Enter
Dummy3,
Industry
Dummv2'

a. All requested vanables entered

b. Dependent variabie: Average_Part5

Model Summary

ANOVAb

Sum of
"on ol Souares dt Mean Sauare F Sia.
1 Regress;on 17,319 5 3,464 11,536 ,000'

Residual 18,615 62 ,300
Total 35934 67

a PredICtors. (Constant), 1 12. IndustryDummyl, Campany_slze, IndustryDummy3, InduslryDummy2

b. DependentVariable: Average]art5

Coell'"lCients·

Standardized
Unstandardized Caeflicients Caeflicients

Model B Std. Error Beta t Sin
1 (Constant) ,752 ,279 2,693 ,009

IndustryDummyl ,586 ,177 ,373 3,306 ,002
IndustryDummy2 ,265 ,186 ,166 1,426 ,159
IndustryDummy3 ,067 ,227 ,031 ,297 ,767
Company_slze ,426 ,095 ,441 4,482 ,000
1.12 158 045 334 3533 001

a. DependentVariable: Average_Part5

Table e.9. Regression analysis of inside-out with different industry types, different company size and time that Open Innovation has been
implemented
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Variables EnteredJRemovedb

Mode Vaflables Vanables
Entered Remo..,.ed Methad

1 Average_
P.rt3,lndustry
Dummy2,
Industry
Dummy3, Enter
1.12,
CompanL
slze, Industry
Dummvl.i1

a. All requested vanables entered.

b. DependentVariable: Average_PartS

Model sBQ~~r~~ dl Mean Sauare F Bia.
1 Regression 18,644 6 3,107 10,962 ,DOOi

Residual 17,290 61 ,283
Tot.1 35934 67

a Predlctors. (Constant), Average_Part3, Industr,'Dummy2, Indus1r,'Dummy3, 1 12, Comparrcsize, IndustryDummy1

b DependentVariable: Average_Part5

Coefficientsa

8tandardized
Unstandard\zed Coefficients Coefficients

Mndol B Std. Error Sela t 8io.
1 (Const.nt) ,171 ,382 ,449 ,655

Industr,'Oummy1 ,496 .177 ,315 2,800 ,007
IndustryDummY2 ,220 ,181 ,138 1,210 ,231
IndustryDummy3 ,106 ,221 ,050 ,480 ,633
CompanLsize ,330 ,103 ,341 3,210 ,002
112 ,128 ,046 ,270 2,793 ,007
Average Part3 270 125 240 2162 035

a DependentVanable. Average_Part5

Table ClO, Regression analysis of inside-out with different industry types, different company size, time that Open Innovation has been
implemented and organizational strategy

Mode Variables Variables
Entered Removed Method

1 Average_
part6,lncJlJstry
Dummyl,
Industry
Dummy3,
Company_ Enter
Slze, 1 12,
IncJustry
Dummy1,
Average_
Part3a

a All requesled varrables entered

b, Dependent Variabie: Average_Part5

I Mn"ol sSauu~r~~ df Mean Sauare F Sio.
1 Regression 20,208 7 2,887 11,014 ,oooa

Residual 15,726 60 ,262
Total 35934 67

a, Predlctors (COns1anl), Average_Partti, IndustryDummy2, IndustryDummy3, CompanLslze, 1.12, IndustryDlJmmy1, Average_Part3

tl Dependent V.Ulatlle: Average_Part5

Standardized
Unslandardlzed Coe1'ticlen1s Coefficlen1s

M'"ol B S1d Error Beta SI

1

1 (Constant) ,135 ,367 ,368 ,714
IndustryDummy1 ,47B ,171 ,304 2,805 ,007
IndustryDummy2 ,180 ,175 ,113 1,026 ,309
IndustryDummy3 ,120 ,213 ,056 565 ,574
Company-slze ,341 ,099 ,353 3,446 ,001
1 12 ,OB3 ,048 ,176 , ,745 ,086
Average_Part3 ,053 ,149 ,047 ,353 ,725
Average_Part6 322 132 317 2443 018

a DerJendenlVarlatlle. Average_Part5

Table Cl I. Regression analysis of inside-out with different industry types, different company size, time that Open Innovation has been
implemented, organizational strategy and mindset
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Variables Entered!Remowedb

Mode Varial:Jles Variables
Entered Removed "athod

1 Average_
Part6,lndustry
Dummyl,
Industry
DummyJ, Enter
Company_
size,112,
Industry
Dummy1'

a All requested v3nables entered

b. Dependenl Variabie: Average_PartS

ANOVAb

"" sSauu~r~~ dl Maan Sl1uare F Sia
1 Regression 20,175 6 3,363 13,016 ,000'

Residual 15,759 61 ,258

Tolal 35934 67

a Predlctors (Constant), Average_Part6, IndustryDummy2, IndustryDummy3, Compan'cslze, 1.12.lndustI'y'Dummy1

b DependenlVanable: Averags_Part5

coemclents'

Standardized
Unstandardized Coerncients Coefficients

"ndel B Std. Error Seta I Si
1 (ConstanI) ,205 ,307 ,670 ,506

InduslryDummy1 ,488 ,167 ,310 2,922 ,005

IndustryDummyl ,182 ,174 ,114 1,047 ,299
IndustryDummy3 ,116 ,211 ,054 ,552 ,583
Company_size ,354 ,091 ,366 3,892 ,000
1.12 ,083 ,047 ,176 1,758 ,084
Average Part6 349 105 345 3325 001

a. Dependent Vanable. Average_Part5

Table C.12. Regression analysis of inside-out with different industry types, different company size, time that Open Innovation has been
implemented and mindset
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Average_ Average_ Average_ Average_
Part3 Part4 Part5 Part6

Chi-Bquare 18,280 10,406 19,392 6,159

df 2 2 2 2

Asymp. Big. 000 006 000 046

Ranks

Table 0.1. Frequencies for company size
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Company size

Company size

Stiltislics

a. Kruskal Walils Test

b. Grouping Variabie: Company_size

Table D.2. Kruskal Wallis test on company size

Test statisticsa,b

(';n N Mean Rank
Average_Part3 1 14 24,36

2 27 28,13

3 29 47,74
Total 70

Average_Part4 1 14 25,93

2 27 30,70

3 29 44,59
Total 70

Average_Part5 1 14 18,29

2 27 32,44

3 29 46,66

Total 70
Average_Part6 1 14 31,89

2 27 29,74

3 29 42,60

Total 70

Appendix D

-
Cumulative

Freouencv Percent Valid Percent Percent
Valid 1 14 20,0 20,0 20,0

2 27 38,6 38,6 58,6
3 29 41,4 41,4 100,0
Total 70 100,0 100,0
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Ranks

"n N Mean Rank 8um ofRanks
Average_Part4 1 14 18,07 253,00

2 27 22,52 608,00

Total 41
Average_Part5 1 14 14,43 202,00

2 27 24,41 659,00

Total 41

Test statisticsb

Average_ Average_
Part4 Part5

Mann-Whitney U 148,000 97,000
WilcoxonW 253,000 202,000

Z -1,131 -2,537
Asymp. 8ig. (2-tailed) ,258 ,011

§r;~lt 8ig [2*(1-tailed ,269- ,011-

a. Not corrected for ties.

b. Grouping Variabie: Company_size

Table 0.3. Mann-Whitney test on part 4 and 5 for large and medium companies

Ranks

"n N Mean Rank 8um ofRanks
Average_Part4 1 14 15,36 215,00

3 29 25,21 731,00

Total 43
Average_Part5 1 14 11,36 159,00

3 29 27,14 787,00

Total 43

Test statistics'

Average_ Average_
Part4 Part5

Mann-Whitney U 110,000 54,000
WilcoxonW 215,000 159,000

Z -2,413 -3,867
Asymp. 8ig. (2-tailed) ,016 ,000

a. Grouptng Vanable: Company-slze

Table 0.4. Mann-Whitney test on part 4 and 5 for large and small companies

Ranks

"n N Mean Rank 8um ofRanks
Average_Part4 2 27 22,19 599,00

3 29 34,38 997,00

Total 56
Average_Part5 2 27 22,04 595,00

3 29 34,52 1001,00

Total 56

Test statistics'

Average_ Average_
Part4 Part5

Mann-Whitney U 221,000 217,000

WilcoxonW 599,000 595,000

Z -2,801 -2,866
Asymp. 8ig. (2-tailed) ,005 ,004

a. Grouptng Vanable: Company-slze

Table 0.5. Mann-Whitney test on part 4 and 5 for medium and small companies

84

••••
•••
••••••••••
•••••••
••
••••••••



•••••••
•••
•••••
••
•••
••••••••
••••
•
•

Variables EnterediRemlNedb

~ode Variables Variables
Entered Removed Method

1 CompanL Entersize a

a. All requesled vanables entered.

b. DependentVariable: Average_Part4

Model SummalY

Sum of
Mn~el Sauares dl Mean Sauare F Sia.
1 Regression 3,700 1 3,700 11,446 ,001'

Residual 21,979 68 ,323
Total 25679 69

a. Predlctors: (Constant), CompanLslze

b. DependentVariable: Average_Part4

Coefficientsa

Slandardized
Unstandardized Coefficients Coefficients

Mn~el B Std. Error Beta t Sio.
1 (Constant) 2,253 ,211 10,684 ,000

Company size 305 090 380 3383 001

a. Dependent Vanabie: Average_Part4

Table D.6. Regression analysis ofoutside-in with different company size

Variables EnterediRemlNedb

~ode Variables Variables
Entered Removed Method

1 1.12,
CompanL Enter
size a

a. All requested vanables entered.

b. Dependent Variabie: Average_Part4

Model SummalY

Mnnel
Sum of

Sauares dl Mean Sauare F Sia.
1 Regression 5,846 2 2,923 10,160 ,000'

Residual 18,699 65 ,288
Total 24545 67

a. Predictors: (Constant), 1.12, CompanLslze

b. Dependent Variabie: Average_Part4

CoelflCientsa

Standardized
Unstandardized Coefficients Coefficients

Mnnel B Std. Error Beta t Sio.
1 (Constant) 1,982 ,223 8,894 ,000

CompanLsize ,235 ,088 ,295 2,680 ,009

1.12 133 043 340 3088 003

a. DependentVanable: Average_Part4

Tab1e D.? Regression analysis ofoutside-in with different company size and time that Open Innovation has been implemented
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Variables EnteredJRemowdb

~ode Variables Variables
Entered Removed Method

1 Average_
Part3,1.12, EnterCompanL
sizea

a. All requested van ab les entered.

b. Dependent Variabie: Average_Part4

Model Summary

Sum of
Model Souares df Mean Souare F Slo.
1 Regression 14,143 3 4,714 29,008 ,000'

Residual 10,401 64 ,163
Total 24545 67

a. Predlctors: (Constant), Average_Part3, 1.12, CompanLslze

b. DependentVariable: Average_Part4

Coefficients'

Standardized
Unstandardized Coeflicients Coefliclents

Monol B Std. Error Beta t Sio.
1 (Constant) ,521 ,264 1,973 ,053

CompanLsize ,002 ,074 ,003 ,032 ,975
1.12 ,059 ,034 ,152 1,752 ,084
Average Part3 644 090 691 7145 000

a. DependentVanable: Average_Part4

Table D.8. Regression analysis of outside-in with different company size, time that Open Innovation has been implemented and
organizational strategy

Variables EnteredJRemowdb

Mode Variabies Variables
Entered Removed Method

1 Average_
Part6,
CompanL Entersize, 1.12,
Average_
Part3'

a. All requested vanables entered.

b. DependentVariable: Average_Part4

Model Summary

Sum of
Monol Souares df Mean Souare F Sio.
1 Regression 17,386 4 4,347 38,254 ,000'

Residual 7,158 63 ,114
Total 24545 67

a. Predlctors: (Constant), Average_Part6, Company_size, 1.12, Average_Part3

b. DependentVariable: Average_Part4

Coefficients'

Standardized
Unstandardized Coeflicients Coeflicients

Mnnol B Std. Error Beta t Sio.
1 (Constant) ,449 ,221 2,027 ,047

CompanLsize ,Q30 ,062 ,Q38 ,491 ,625
1.12 -,002 ,031 -,006 -,082 ,935
Average_Part3 ,323 ,096 ,347 3,354 ,001
Average Part6 460 086 549 5342 000

a. DependentVanable: Average_Part4

Table D.9. Regression analysis of outside-in with different company size, time that Open Innovation has been implemented. organizational
strategy and mindset
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Variables EnteredlRemovedb

~ode Variables Variables
Entered Removed Method

1 Average_
Part6, EnterCompanL
size 1.12'

a. All requesled vanables entered.

b. DependentVariable: Average_Part4

Model SummaIY

Sum of

"""0' Sauares df Mean Sauare F Sia.
1 Regression 16,108 3 5,359 40,733 ,000'

Residual 8,436 54 ,132
Total 24545 67

a. Predlctors: (Constant), Average_Part6, CompanLslze, 1.12

b. DependentVariable: Average_Part4

CoelTicients'

Slandardized
Unstandardized Coefficients Coefficients

Mn~.1 B Std. Error Beta t Sia
1 (Constant) ,859 ,197 4,417 ,000

CompanLsize ,113 ,051 ,141 1,848 ,069
1.12 -,004 ,033 -,011 -,128 ,899
Average Part6 640 073 754 8823 000

a. DependentVanable: Average_Part4

Table D.l O. Regression analysis of outside-in with different company size, time that Open lnnovation has been implemented and mindset
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Appendix E Crowdsourcing

•••
•Ranks

110 N Mean Rank
4.6 1 16 30,97

2 6 28,08

3 18 33,94
4 6 41,25

5 20 34,42

Total 66

Test statistics·,b

4.6
Chi-Square 2,451

df 4
Asymp. Sig. 653

a. Kruskal VValils Test

b. Grouping Variabie: 1.12

Table E.I. Kruskal Wallis test on the use of crowdsourcing with time that Open Innovation has been implemented

Ranks

I? N Mean Rank Sum ofRanks
46 1 16 11,75 188,00

2 6 10,83 65,00

Total 22

Test statisticsb

46
Mann-VVhitney U 44,000
VVilcoxon VV 65,000
Z -,402
Asymp. Sig (2-tailed) ,687

§f;~lt Sig [2*(1-tailed ,802'

a. Not corrected for ties

b. Grouping Variabie: 1.12

Table E.2. Mann-Whitney test on the use of crowdsourcing with time the Open Innovation has been implemented

Variables EnteredlRemlM!db

Model Summary

Sum of
Mnri~1 Souares df Mean Souare F Sio.
1 Regression ,214 1 ,214 ,340 ,562'

Residual 40,226 64 ,629

Total 40439 65

a. Predlctors: (Constant), 1.12

b. DependentVariable: 4.6

Coefficients'

Slandardized
Unstandardized Coeflicients Coeflicients

"nriol B I Std. Error Bela t Sio.
1 (Constant) 1,414 I ,221 6,388 ,000

1.12 037 064 073 583 562

a. DependentVanable: 4.6

Table E.3. Regression analysis of crowdsourcing with different time that Open Innovation has been implemented
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Variables EnteredJRemovedb

~ode VariatJles Vanables
Entered Removed Method

1 Industry
Dummy3,
I 12, InduslJy EnterDummy1,
Induslry
Dummv2'

a. All reQuested vanables entered.

b. DependenlVariable' 4.6

Model SummalY

ANOVAb

Mnrlel
Sumof

Sauares df Mean 8auare F Sio.
I Regression 2,748 4 ,687 1,112 ,359'

Residual 37,691 61 ,618
Total 40439 65

a. PredICtars. (Constant), IndustryDummy3, 1.12, IndustryDummyl, InduslryDummy2

b. DependenlVariable 4.6

Coefficientsa

Slandardized
Unstandardized Coefficients CoetT'lcients

Mnrlel B Sld. Error Rela I Sio.
1 (Constani) 1,486 ,292 5,092 ,000

1.12 ,020 ,064 ,039 ,307 ,760
IndustryDummyl ,249 ,256 ,146 ,975 ,334
IndustryDummy2 -,227 ,262 -.131 -,865 ,390
InduslryDummy3 - 206 325 - 090 - 632 530

a. DependenlVanable 46

Table E.4. Regression analysis of crowdsourcing with different time that Open Innovation has been implemented and different industry
types

lfariables Ent..-ed!Removedb

Mode Vanables VarIabies
Entered Removed Melhod

1 Company_
SÎZ8, IndustlY
DummY3,
1.12,lnduslry Enter
Dummyl,
Industry
Dummv2'

a. All requested varIabies entered.

b. Dependenl Variabie 46

Model SUrnmalY

ANOVAb

Mnrlel
Sumof

Souares df Mean Scuare F SlO.
1 Regression 4,042 5 ,808 1,333 ,263'

Residual 36,397 60 ,607
Tolal 40439 65

a. PredIClars (ConstanQ, CompanLslze, IndustryDummy3, 1 12, IndustryDummyl, InduslryDummy2

b. DependenlVariable: 4.6

8tandardized
Unstandardized Coe1licients Coen'icients

Morlel B Std. Error Beta t Si
1 (Constani) 1,082 ,400 2,703 .009

1.12 ,003 ,065 .005 ,042 ,966
IndustryDummyl ,210 ,255 ,123 ,824 ,413
IndustIYDummy2 -,128 ,268 -,074 -,476 ,636
IndustryDummy3 -,231 ,323 -,101 -,716 ,477
Company size 204 139 197 1 461 149

a. DependenlVanable 4.6

Table E.S Regression analysis of crowdsourcing with different time that Open lnnovation has been implemented, different industry types
and different company size
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Ihlriables EnleredJRemlNedb

Mode Vanables Variables
Entered RemolJed Methad

1 Average_
Part3, Industry
Dummy2,
Industry
Dummy3, Enter
1.12,
CompanL
size, Industry
Dummv1.i!1

a. All requested vanables entered.

b. DependentVanable: 4.6

ANOVAb

Sum ol
Model Souares dl Mean Souare F Sio.
1 Regression 4,484 6 ,747 1,226 ,306'

Residual 35,956 59 ,609
Total 40439 65

a PredICtars. (Constant), Average_Part3, IndustryDummy2, IndustryDummy3, 1.12, Company_size, IndustryDummyl

b. DependentVariable: 4.6

Coefficientsa

Slandardized
Unstandardized Coeftieients Coeflieients

Monol B Btd Error Beta t Bi
1 (Constann ,746 ,563 1,326 ,190

1.12 -,016 ,069 -,031 -,231 ,818
IndustryDummyl ,160 ,262 ,094 ,609 ,545
IndustryDummy2 -,152 ,270 -,088 -,562 ,576
IndustryDummy3 -,210 ,325 -,092 -,646 ,521
Compan'L5lze ,149 ,154 ,144 ,g65 ,338
Average Part3 157 184 131 851 398

a. Dependent Vanable. 4.6

Table E.6. Regression analysis of crowdsourcing with different time that Open Innovation has been implemented, different industry types,
different company size and organizational strategy
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Variables Enlered!RemOlllldb

Mode Variables Vanables
Entered Removed Methad

1 Average_
Part6,lndustry
Dummy2,
Industry
Dummy3, Enter
CompanL
size, 1.12,
Industry
Dummvl'

a. All requesled variabies entered.

b DependentVariable: 4.6

ANOVAb

Sum of
"'nrlol Souares df Mean Souare F Sio.
t Regression 4,466 6 ,744 1,221 ,309'

Residual 35,974 59 ,610
Tata I 40439 65

a. PredICtors' (ConstanQ, Average_Part6, IndustryDummy2, IndustryDummy3, CompanY_S1ze, t 12.lndustryDummyt

b. DependentVariable: 4.6

coemcientsa

Standardized
Unstandardized Coetricients Coetriolents

"'nrlol B Std. Error Beta t Sin.
1 (Constant) ,871 ,474 1,837 ,071

1.12 -,027 ,074 -,053 -,365 ,717
IndustryDummyl ,174 ,259 ,102 ,671 ,505
IndustryDummy2 -,158 ,271 -,091 -,582 ,563
IndustryDummy3 -,213 ,324 -,093 -,657 ,514
Company_size ,177 ,144 ,171 1,231 ,223
Average Part6 135 162 126 833 408

a DependentVarrable: 4.6

Table E.? Regression analysis of crowdsourcing with different time that Open Innovation has been implemented, different industry types,
different company size and mindset
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Appendix F Information intermediaries

•••
•Ranks

111 N Mean Rank
4.7 1 17 29,85

2 7 29,29

3 18 31,28

4 6 46,83

5 20 39,48

Total 68

5.9 1 17 30,53

2 6 30,33
3 18 30,00

4 6 49,75

5 20 36,92

Total 67

Test statistics. ,b

47 5.9
Chi-Square 6,145 7,754

df 4 4

Asymp. Sig. 189 101

a. Kruskal Wallis Test

b. Grouping Varia bie: 1.12

Table F.I .. Kruskal Wallis test on infonnation intennediaries wirh time thar Open lnnovation has been implemented

v.riables EnteredAlemovedb

Mode Variables Variables
Entered Removed Method

1 CompanL
size, Industry
Dummy3,
1.12,lndustry Enter
DummY1,
Industry
Dummv2a

a. All requested varlatJles entered.

b. Dependenl Variabie: 4 7

Model SUrnmary

AHOI/Ab

Mndel
Sum or

Mean Sauare SiaSauares dr F
1 Regression 8,984 5 1,797 1,860 ,114a

Residual 59,884 62 ,966
Tolal 68868 87

a. PredIClors (Conslan~, Company_slZe, IndustryDummy3, 112, InduslryDummyl, InduslryDummy2

b. DependenlVariable: 4.7

eoenicientsa

Standardized
Unstandardized Coefficients Coefficients

tolndel 8 Sld. Error 8eta I Sio.
1 (ConstanI) 1,007 ,501 2,011 ,049

1.12 ,133 ,080 ,203 1,654 ,103
InduslryDummY1 -,231 ,318 -,106 -,726 ,471
InduslryDummy2 -,115 ,333 -,052 -,346 ,730
InduslryDummy3 ,092 ,407 ,031 ,227 ,821
Company size 330 171 246 1 932 058

a. Dependenl Vanable 4.7

Table F,2, Regression analysis of infonnation intennediaries 10 acquire external knowledge with different time that Open Innovation has
been implemented, different induslry types and different company size
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Variables EnteredJRemovedb

~ode Variables Variables
Entered Removed Method

1 Average_
Part3,Industry
Dummy2,
Industry
Dummy3, Enter
1.12,
Company_
size,lndustry
Dummv1 a

a. All requested variables entered.

b. DependentVariable: 4.7

Model SummaJY

Sum of
Model Squares df Mean Square F Slq
1 Regression 9,077 6 1,513 1,544 ,179a

Residual 59,790 61 ,980
Total 68868 67

a. Predlctors: (Constant), Average_Part3, IndustryDummy2, IndustlYDummy3, 1.12, Company_size, Indus1ryDummy1

b. DependentVariable: 4.7

Coefficientsa

Standardized
Unstandardized Coefficients Coefficients

Mnrl~1 B Std. Error Beta t Sio.
1 (Constant) ,853 ,710 1,202 ,234

1.12 ,125 ,085 ,190 1,466 ,148
IndustIYDummy1 -,255 ,330 -,117 -,773 ,442
IndustIYDummy2 -,127 ,337 -,058 -,377 ,708
IndustIYDummy3 ,103 ,411 ,035 ,249 ,804
Company_size ,304 ,191 ,227 1,592 ,117
Average Part3 072 232 046 309 759

a. DependentVanable: 4.7

Table F.3. Regression analysis of infonnation intennediaries to acquire extemal knowledge with different time that Open Innovation has
been implemented, different industry types, different company size and organizational strategy
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Variables EnteredJRemovedb

~ode Variables Variables
Entered Removed Method

1 Average_
Part6,lndustry
Dummy2,
Industry
DummY3, Enter
CompanL
size, 1.12,
Industry
Dummv1 a

a. All requested vanables entered.

b. DependentVariable: 4.7

Model Summary

Sum of
Mnrl~1 Sauares df Mean Square F Sia.
1 Regression 15,107 6 2,51 B 2,B57 ,016"

Residual 53,760 61 ,BB1
Total 6B B6B 67

a. Predlctors: (Constant), Average_Part6, IndustryDummy2, IndustryDummy3, Company_slze, 1.12, IndustryDummy1

b. DependentVariable: 4.7

CoefficientsS

Standardized
Unstandardized Coefficients Coefficients

Mnrl~1 B Std. Frror Beta t Sia.
1 (Constant) ,207 ,567 ,365 ,716

1.12 ,023 ,OB7 ,035 ,262 ,794

IndustryDummY1 -,374 ,309 -,172 -1,213 ,230
IndustryDummy2 -,236 ,321 -,107 -,735 ,465
IndustryDummy3 ,164 ,390 ,055 ,421 ,675
CompanLsize ,223 ,168 ,167 1,331 ,1 BB

Average Part6 511 194 365 2636 011

a. DependentVanable: 4.7

Table FA. Regression analysis of information intermediaries to acquire external knowledge with different time that Open Innovation has
been implemented, different industry types, different company size and mindset
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Variables EnteredJRemlMldb

Mode Variables Variables
Entered Removed Method

1 Company_
size, Jndustry
Dummy3,
1.12.lnduslry Enter
Dummyl,
Industry
Dummv2'

a. All requested varIabies entered.

b. Dependenl Variabie: 5.9

ANOVAb

Sum or
"nno I Snuares dr Mean Snuare F Sin
1 Regression 8,137 5 1,627 2,169 ,069'

Resldual 45,773 61 ,750
Total 53910 66

a. PredICtors. (Constant), CompanLslze, IndustryDummy3, 1.12, IndustryDummyl, IndustryDummy2

b. DependenlVanable: 5.9

Coefficientsa

Standardlzed
Unstandardized Coefficients Coefficients

"nnol B Std. Error Beta t SI".
1 (Constani) ,376 ,444 ,848 ,400

1.12 ,091 ,071 ,156 1,278 ,206
IndustryDummyl ,092 ,283 ,047 ,325 ,746
IndustryDummy2 ,149 ,293 ,076 ,509 ,613
IndustryDummy3 -,002 ,359 ,000 -,007 ,995
Company size 403 151 340 2674 010

a. DependenlVanable: 5.9

Table F.5. Regression analysis of information interrnediaries to commercialize inlemal knowledge with different time that Open Innovation
has been implemented, different industry types and different company size

Model Summary

a.

Sum of
Mnrlpl Sauares df Mean Sauare F Sia.
1 Regression 11,371 6 1,895 2,673 ,023'

Residual 42,539 60 ,709
Total 53910 66

a. Predlctors: (Constant), Average_Part3, IndustryDummy2, IndustryDummy3, 1.12, Company_size, IndustryDummy1

b DependentVariable: 5.9

Coefficientsa

Standardized
Unstandardized Coefficients Coefficients

Modp.1 S Std. Error Seta t Slo.
1 (Constant) -,527 ,604 -,872 ,3B6

1.12 ,042 ,073 ,072 ,579 ,565
IndustryDummy1 -,042 ,2B3 -,022 -,150 ,BB1
IndustryDummy2 ,077 ,2B7 ,040 ,270 ,7BB
IndustryDummy3 ,05B ,350 ,022 ,165 ,869
Company_size ,250 ,163 ,211 1,533 ,131
Average Part3 423 19B 306 2136 037

a. DependentVaTiable: 5.9

Table F.6. Regression analysis of information interrnediaries to commercialize intemal knowledge with different time that Open innovalion
has been implemented, different industry types, different company size and organizational slralegy.
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Model Summary

Std. Error of
the Estimate

Sum of
tutnrl~1 Snuares df Mean Sauare F Sia.
1 Regression 11,997 6 1,999 2,862 ,016'

Residual 41,914 60 ,699
Total 53910 66

a. Predlctors: (Constant), Average]art6, IndustryDummy2, IndustryDummY3, Company-size, 1.12, IndustryDummy1

b. DependentVariable: 5.9

Coefficientsa

Standardized
Unslandardized Coefficients Coefficients

~~nrl~1 S Std. Error Seta t Sin.
1 (Constant) -,254 ,505 -,503 ,617

1.12 ,002 ,078 ,004 ,031 ,976
IndustryDummy1 -,016 ,277 -,008 -,056 ,955
IndustryDummY2 ,052 ,286 ,026 ,181 ,857
IndustryDummy3 ,054 ,347 ,021 ,156 ,877
Company_size ,317 ,150 ,268 2,114 ,039
Average Part6 407 173 328 2351 022

a. Dependent VarIabie: 5.9

Table F.7. Regression analysis ofinfonnation intennediaries to commercialize intemal knowledge with different time that Open Innovation
has been implemented, different industry types, different company size and mindset.
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Appendix G

Ranks

cve investments in external start-ups

••••
•
•
•••
•
••
••
••
••••
•
••
•••••
•

In~ N Mean Rank
45 1 20 43,80

2 21 34,74

3 9 26,83
4 19 29,89

Total 69

Test Stlllistics·,b

4.5
Chi-8quare 7,965

df 3

Asymp.8ig 047

a. Kruskal Wallis Test

b. Grouplng Variabie Industry

Table G.I. Kruskal Wallis test on cve investments in external start-ups fot different industry types

Variables EnteredlRemovedb

~ode Variables Variables
Entered Removed Methad

1 Industry
Dummy3,
Industry EnterDummy1,

~~~s~~2'
a. All requested vanables enlered.

b. DependentVa"able: 4.5

ANOVAb

Sumof
"nrlol Sauares df Mean 8lluare F SI .
1 Regression 11,392 3 3,797 2,252 ,091'

Residual 109,593 65 1,686
Total 120986 68

aPredicto,s: (Constann, IndustryDummy3, IndustryDummyl, IndustryDummy2

b. Dependenl Variabie: 4.5

Coetficientsa

Standardlzed
Unslandardlzed Coefficients CoefTicients

Mn~.1 B Std. Error R.la t SI .
1 (Constant) 1,632 .298 5,477 ,000

IndustryDummyl ,918 ,416 .315 2,208 ,031
IndustryDummy2 ,368 ,411 ,128 ,896 ,373
IndustryDummy3 -187 525 - 048 - 356 723

a. DependentVa"able. 4.5

Table G.2. Regression analysis on cve investments in external start-ups for different industry types

Ranks

~n N Mean Rank
4.5 1 14 31,82

2 27 30,59

3 28 40,84
Total 69

Test Stlllistics' ,b

4.5
Chi-8quare 4,879

df 2

Asymp 81g. 087

a. Kruskal Wallis Test

b Grouping Variabie: Company_size

Table G.3. Kruskal Wallis test on cve investments in external start-ups for different company sizes
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llariables EnleredlRemovedb

~ode VarIabies Variables
Entered Removed Method

1 CompanL
size, Industry
DummY3,
Industry Enter
Dummy1,
Industry
Dummv2'

a. All requested varIabies entered.

b DependentVanable: 4.5

ANOVAb

Sum of
"""0' Souares df Mean Souare F Sio.
1 Regression 18,144 4 4,536 2,823 ,032'

Residual 102,841 64 1,607
Total 120986 68

a. PFedlCtors. (Constan~, Company_slze, IndustryDummy3, InduslryDummyl, IndustryDummy2

b. DependentVarlable. 4.5

Standardized
Unstandardized Coefficients CoelTicients

"""0' S qtrl. ."nr Seta t Sio.
1 (Constant) ,621 ,572 1,086 ,282

IndustryDummy1 ,882 ,406 ,302 2,169 ,034
IndustryDummy2 ,569 ,413 ,198 1,376 ,174
IndustryDummy3 -,195 ,513 -,050 -,380 ,705

Company srze 436 213 248 2050 044

a. DependenlVanable 4.5

Table G.4. Regression analysis on CVC investrnents in external start-ups for different industry types and different cornpany sizes

Varlables Entered.tlemovedb

Mode Variabies Variabies
Entered Removed Method

1 Average_
Part6, Industry
Dummy2,
Industl\l EnterDummY3,

~i~~rnadr:rstry
Dummyl'

a. All requesled variables entered.

b. DependentVarlable: 45

ANOVAb

Sumof
""rlol 8auares df Mean Sauare F Sia.
1 Regression 39,857 5 7,971 6,190 ,000'

Residual 81,129 63 1,288
Total 120986 68

a PredICtors. (Constant), Average]art6, Industl\lDummy2, IndustryDummy3, CompanLslze, Industl\lDumnnyl

b. DependenlVarlable: 4.5

CoefTicientsa

Standardlzed
Unslandardized Coefticienls coefficients

"nrl.1 B Std. Error Beta t Sia
1 (Constan~ -1,185 ,675 -1,755 ,084

IndustryDummy1 ,704 ,366 ,241 1,920 ,059
IndustryDummy2 ,411 ,372 ,143 1,106 ,273
IndustryDummy3 ,027 ,462 ,007 ,058 ,954

Company_slze ,221 ,198 ,126 1,118 ,288
Average Part6 841 205 450 4106 000

a DependenlVanable 4.5

Table G.5. Regression analysis on cve investrnents in external start-ups for different industry types, different cornpany sizes and mindset
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Variables Enleredflemovedb

Mode Variables VarIabies
Entered Removed Method

1 Average_
Part3,lndustry
Dummy2,
Industry EnterDummyJ,
Company_
size,lndustry
Dummv1 a

a. All requested vanables entered.

b. Dependenl Variabie: 4.5

ANOVAb

Sum of
"orlol Snuares df Mean Snuare F SiQ
1 Regression 34,563 5 6,913 5,039 ,OOI'

Residual 86,422 63 1,372
Total 120986 68

a. PredICtors· (Constant), Average_Part3, InduslryDummy2, Industr,Oummy3, Company_slze, IndustryDummyl

b. DependenlVariable: 4.5

Coefficientsa

Standardized
Unstandardized Coefficients Coetricients

"orlol B Sld. Error Beta I Sin.
1 (Constant) -1,570 ,825 -1,903 ,062

Industr,Oummyl ,653 ,381 ,224 1,71 t ,092
Industr,Oummy2 ,474 ,383 ,165 t ,238 ,220
Industr,Oummy3 ,042 ,479 ,011 ,088 ,930
Company_size ,065 ,224 ,037 ,292 ,771
Average Part3 897 259 438 3460 001

a. DependenlVanable: 4.5

Table 0.6. Regression analysis on cve investments in external start-ups for different industry types, different company sizes and
organizational strategy
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Appendix H

Ranks

cve investments to facilitate company spin-offs

•••••Inrl N Mean Rank

5.3 1 20 48,32

2 21 29,07

3 9 25,61
4 19 31,97
Total 69

Test Statistics·,b

5.3
Chl-Square 17,797

df 3
Asymp. Sig. 000

a. Kruskal WalIIs Test

b. Grouping Variabie: Industry

Table H.l. Kruskal Wallis test on cve investments to facilitate company spin-offs on different industry types

Variables EnteredlRemoJ

Mode Variables Variables
Entered Removed Method

1 Industry
Dummy3,
Industry EnterDummy1,
Industry
Dummv2'

a. All requested vanables entered.

b. DependentVarrable: 5.3

ANOVAb

8um of
"nrl, Souares dl Mean Souare F Sio.
1 Regression 15,100 3 5,033 6,191 ,OOI'

Residual 52,842 65 ,813
Total 67942 66

a. PredICtors: (Constant),lndustryDummy3, InoustryDummyl, InoustryDummy2

b. DependentVartable: 5.3

Standardizeo
Unstandardized Coefficients Coefficlents

"nrlol 8 Sto. ""nr Rot, Rin.

1 (Constant) 1,474 ,207 7,t 24 ,000
IndustryDummyt ,876 ,269 ,401 3,034 ,003
IndustryDummy2 -,140 ,265 -,065 -,492 ,625
IndustryDummy3 - 363 365 -123 - 994 324

a. DependentVarrable: 5.3

Table H.2. Regression analysis on cve investments to facilitate company spin-offs for different industry types

Ranks

r:n N Mean Rank

5.3 1 '4 30,36

2 26 30,42

3 29 41,34
Total 69

Test Statistics·,b

5.3
Chl-Square 6,818

df 2
Asymp Sig. 033

a. Kruskal WalIIs Test

b. Grouping Variabie: CompanLslze

Table H.3 . Kruskal Wallis test on cve investments to facilitate company spin-offs on different company sizes
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Variables EnteredJRem<M!fl"

Mode Variables Variables
Entered Removed Method

1 Company
siZ8,Industry
Dummy3,
Industry Enter
Dummyl,
Industry
Dummv2.i

a. All requested vanables entered.

b. Dependenl Variabie: 5.3

ANOVAb

Sum of
"nrlol Sauares df Mean Sauare F Sia.
1 Regression 17,727 4 4,432 5,648 ,001'

Resldual 50,215 64 ,785
Total 67942 68

a PredICtors: (Constant), Company_slre, IndustryDummy3, IndustryDummyl, IndustryDummy2

b. Dependenl Vanable: 5.3

Slandardized
Unstandardized Coefficients Coetricients

..nrlol R Std. "rrnr Beta Sin.
1 (Constant) ,845 ,399 2,116 ,038

IndustryDummyt ,840 ,284 ,384 2,952 ,004
IndustryDummY2 -,016 ,289 -,007 -,055 ,957
IndustryDummy3 -,367 ,358 -,125 -1,025 ,309
Company size 272 148 208 1 830 072

a. DependentVanable. 5.3

Table HA. Regression analysis on cve investments to facilitate company spin-offs for different industry types and different company sizes

Variables Entered!Aem<M!fl"

~ode Variables Variables
Entered Removed Method

1 Average_
Part6,lndustry
DummY2,
Industry EnterDummy3,
Company
size, Industry
Dummv1 a

a. All requesled vanables entered.

b. DependentVariable' 5.3

ANOVAb

Sum of
"'nrlol Sauares df Mean Sauare F Sia.
1 Regression 22,116 5 4,423 6,081 ,000'

Residual 45,826 63 ,727
Total 67942 68

a PredICtors: (Constant), Average]art6, IndustryDummy2, IndustryDummy3, Company_slze, IndustryDummyl

b. Dependent Variabie: 5.3

Coenicients2l

Standardized
Unstandardized Coefficients Coefficients

"'nrlol B Strl "rror Rot, t Sin.
1 (Constant) ,064 ,499 ,129 ,898

IndustryDummyl ,744 ,277 ,340 2,688 ,009
IndustryDummy2 -,089 ,279 -,041 -,317 ,752
IndustryDummy3 -,270 ,347 -,091 -,776 ,441
CompanY_Slze ,170 ,149 ,130 1,139 ,259
Average Part6 371 151 273 2456 017

a. Dependent Vanable 53

Table H.5. Regression analysis on cve investments to facilitate company spin-offs for different industry types, different company sizes and
mindset
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Appendix I External VC investments to facilitate company spin-offs

Ranks

In" N Mean Rank
5.4 1 20 44,45

2 21 30,76
3 9 32,17
4 19 31,OS
Tolal 69

Tes! statis!ics·,b

5.4
Chi-Square 9,235
df 3
Asymp Sig. 026

a. Kruskal Walils Test

b. Grouping Variabie: IndusllY

Table l.I. Kruskal Wallis test on external VC investments for different industry types

V",.iables EnteredJRemOlllld"

Mode Variables Variables
Entered Removed Method

1 Industry
Dummy3,
Industry EnterDummyl,
Industry
Dummv2'

a. All requested varIabies entered.

b. DependentVariable: 5.4

ANOVAb

Sumof
"n, Sauares df Mean Sauare F Sia.
t Regression 7,039 3 2,346 2,263 ,089'

Residual 67,396 65 t ,037
Tolal 74435 68

a. PredICtors. (Constant), IndustryDummy3, Industr,Oummyt, Industr,Oummy2

b. DependentVariable: 5.4

CoefflCÎentsa

Standardized
Unslandardlzed Coefficients Coefficients

"n"ol 8 Std Error 8eta t Sin.
t (Constan~ 1,368 ,234 5,858 ,000

IndustryDummyl ,732 ,326 ,320 2,243 ,028
IndustryDummy2 ,013 ,322 ,006 ,039 ,969
IndustryDummy3 187 412 061 454 651

a. DependenlVanable: 5.4

Table 1.2. Regression analysis on external VC investments to facilitate company spin-offs for different industry types
Ranks

('n N Mean Rank
5.4 1 14 29,54

2 26 31,21
3 29 41,03
Total 69

Tes! sta!is!ics·,b

5.4
Chi-Square 6,749
df 2
Asymp. Sig. 034

a. Kruskal Wallis Test

b. Grouping Variabie: Company_size

Table 1.3. Krukal Wallis test on external VC investments to facilitate company spin-offs for different company sizes

102

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
••••••••••••••••



•
•••••••••••
••
••
••
••
•
•
•
••
•
•
•••••••

Variables EnterediRemlM!fl"

~ode Variables Variables
Entered Removsd Method

1 Company
size, Industry
Dummy3,
Industry Enter
Dummy1,
Industry
Dummv2'

a. All requesledvarlables entered.

b. DependentVariabie: 5.4

ANOVAb

Sumo!
"0"01 Souares d! Mean 811uare F Sig.
1 Regression 10,055 4 2,514 2,499 ,051 '

Residual 64,380 64 1,006
Total 74435 68

a. PredICtors: (Constant), CompanLslZ., IndustryDummy3, IndustryDummyl, IndustryDummy2

b. DependentVariabie: 5.4

Coefficïentsal

Slandardized
Unslandardized Coen'icients Coefficients

"0"0' B "'". Error Bet' t Sin.
1 (Constant) ,695 ,452 1,537 ,129

IndustryDummyl ,693 ,322 ,303 2,150 ,035
IndustryDummy2 ,146 ,327 ,065 ,447 ,657
IndustryDummy3 ,182 ,406 059 ,449 ,655
Company size 291 168 213 1732 088

a. DependentVanable. 5.4

Table 1.4. Regression analysis on extemal VC investments to facilitate company spin-offs for different industry types and different company
sizes

Variables Entered~mlM!db

Mode Variabies Variables
Entered Removed Method

1 Average_
Part6,lndustry
Dummy2,
Industry

EnterDummy3,
CompanL
siz8,Industry
Dummvl'

a. All requested vanables entared.

b. Dependent Variabie: 5.4

Model summ"'Y

ANOVAb

"0"01
Sum of

Souares d! Mean Souare F Sia.
I Regression 15,533 5 3,107 3,323 ,010'

Residual 58,901 63 ,935
Total 74435 68

a. PredICtors. (Constant), Average_Part6, InduslryDummy2, IndustryDummy3, Companv_slze, IndustryDummyl

b. Dependent Va'iable: 5.4

CoefTicÎentsi!l

Standardizea
Unstandardlzed Coefficients Coefficients

"0"' B Std. Error Beta I Sia.
I (Constanp -,177 ,565 -,314 ,755

IndustryDummyl ,585 ,314 ,256 1,866 ,067
IndustryDummy2 ,065 ,317 ,029 ,204 ,839
IndustryDummy3 ,291 ,394 ,094 ,740 ,462
Company_size ,177 ,169 ,129 1,049 ,298
Ave,age Part6 414 171 291 2421 018

a. DependentVa"able 5.4

Table l.S. Regression analysis on extemal VC investments to facilitate company spin-offs for different industry types, different company
sizes and mindset
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Variables Entered!RemlM!db

Mode Variables Variables
Entered Removed Method

1 AlJerage_
Part3, Industry
Dummy2,
Industry

EnterDummy3,
CompanL
size,lndustry
Dummvl'

a. All requested vanables entered.

b. DependentVarlable: 5.4

ANOVAb

Sum of
""' Souares d! Mean Souare F Si
1 Regression 16,247 5 3,249 3,518 ,007'

Residual 58,187 63 ,924
Tolal 74435 68

a. PredlClors. (Constann, Average_Part3, IndustryDummy2, IndustryDummy3, CompanLslze, IndustryDummy1

b. DependentVariable: 5.4

Coefficients=

Standardized
Unstandardized Coemeients Coemeients

Model B Std. Error Beta I Sio.
1 (Constant) -,642 ,674 -,953 ,344

IndustryDummy1 ,551 ,313 ,241 1,759 ,083
IndustryDummy2 ,086 ,314 ,038 ,274 ,785
IndustryDummy3 ,328 ,393 ,106 ,833 ,408
Company_slze ,060 ,184 ,044 ,325 ,747
Average Part3 551 213 346 2589 012

a. Dependent Vanable. 5.4

Table 1.6. Regression analysis on external VC investments to facilitate company spin-offs for different industry types, different company
sizes and organizationaI strategy
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Test statistics"

a. Grouping Variabie: Group

Table J.l. Mann-Whitney test on the outside-in and inside-out approach

Part4 Part5
Mann-Whitney U 1492,500

Wilcoxon W 3977,500

Z -3,992
Asymp. Sig. (2-tailed) ,000

Ranks

Outside-in and inside-out approach

l"i, N Mean Rank Sum ofRanks
Part4_Part5 1 70 84,18 5892,50

2 70 56,82 3977,50

Total 140

AppendixJ
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Appendix K Effect of organizational strategy

••••Correlations

Average_ Average_ Average_
Part3 Part4 Part5

Spearman's rho Average_Part3 Correlation Coefficient 1,000 ,741" ,548"

Sig. (2-tailed) ,000 ,000

N 70 70 70
Average_Part4 Correlation Coefficient ,741"' 1,000 ,685"

Sig. (2-tailed) ,000 ,000

N 70 70 70

Average_Part5 Correlation Coefficient ,548" ,685" 1,000
Sig. (2-tailed) ,000 ,000

N 70 70 70

-. Correlatlon IS significant atlhe 0.01 level (2-talled).

Table K.I. Correlations between organizational strategy, outside-in and inside-out

Table K.2. Kruskal Wallis test on outside-in and inside-out

lfariables EnteredJRemlJlled'>

ANOYAb

Sumof
"'nrlol Souares df Mean Sauare F Sio
1 Regression 14,655 1 14,655 90,401 ,000'

Residual 11,024 68 .162
Total 25679 69

a. Predrctors: (Constann, Average]art3

b. Dependent Variabie: Average_Part4

Coenlclentsa

Standardized
Unstandardized Coefficients Coetricients

Unrlol R I Std. Error Beta t Sio.
1 (ConstanQ ,503 I ,260 1,936 ,057

Ave,age Part3 706 074 755 950B 000
a. DependentVanable: Average]art4

Table K.3. Regression analysis on outside-in for organizational strategy
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Variables EnleredJRemlMldb

Mode Variables Variables
Entered Removed Methad

1 Inclustry
DummY3,
Company_
siz8, Industry EnlerDummy1,
A\lerage_
Part3,lnciust..,.
Dummv2'

a. All requesled variabies entered

b. DependenlVariable: Average_Part4

ANOVAb

IIln""1
Sum of

SiaSauares df Mean 8auare F
1 Regression 14,769 5 2,954 17,327 ,000'

Residual 10,910 64 ,170
Total 25679 69

a. Preclietars. (Constant), IndustryDummy3, CompanLslze, IndustryDummyl Average]art3,lndustryDummy2

b. Dependenl Variabie Average]art4

coemcientsa

Standardized
Unstandardized Coeflieients Coemcients

Mn""1 B Std. Error Beta t Sia.
1 (Constani) ,492 ,290 1,699 ,094

Average_Part3 ,694 ,091 ,742 7,597 ,000
Compan'Lsize ,028 ,079 ,035 ,353 ,725
InciustryDummyl -,036 ,133 -,027 -,268 ,788
InciustryDummy2 ,042 ,135 ,032 ,314 ,755
IndustryDummy3 - 081 169 - 045 - 480 633

a. DepenclenlVanable. Average]art4

TabJe KA. Regression anaJysis on outside-in for organizational strategy, different company sizes and different industry types

Variables EnleredJRemlMldb

ANOVAb

Bum of
"nrlol Sauares df Mean Souare F Bi
1 Regression 12,077 1 12,077 31,196 ,000'

Residual 26,324 68 ,387
Total 38401 69

a. Predietors: (Constant), Average]art3

b. DependentVariable: Average_Part5

Coetricientsa

Standardized
Unslandardized Coetficienls Coefficients

"nrlol B I Sld. Error Bela t Sin
1 (Constant)

,257 I ,401 ,640 ,524
Average Part3 641 115 561 5595 000

a. Dependent Vanable: Average_Part5

Table K.5. Regression analysis on inside-oUl for organizational strategy
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lfariables EnleredJRemovedb

Mode Variables Variables
Entered Remo\led Method

1 Industry
Dummy3,
Companv_
size,lndus11Y EnterDummyl,
Average_
Part3,lndustry
Dummv2'

a. All requested variabies enfered.

b. Dependent Variabie: Average_Part5

ANOVAb

Sum of
"'nrlol Souares df Mean Sauare F Si
1 Regression 16,966 5 3,393 10,131 ,000'

Residual 21,435 64 ,335
Total 38401 69

a. PredICtors: (Constann, IndustryDummy3, Companv_sllO, Indus1ryDummyl, Average]art3, IndustryDummy2

b. DependentVariable: Average_Part5

Coefficientsa

Standardized
Unstandardized Coemeients Coemelents

"'nrlol B Std. Error Beta t Sio.
1 (ConstanU ,305 ,406 ,751 ,455

Average_Part3 ,387 ,128 ,339 3,023 ,004
Compaov_size ,323 ,110 ,328 2,920 ,005
IndustryDummyl ,353 ,187 ,218 1,891 ,063
IndustryDummY2 ,031 ,189 ,019 ,165 ,870
IndustryDummy3 - 038 237 - 017 -159 874

a. DependentVanable: Average_Part5

Table K.6. Regression analysis on inside-out for organizational strategy, different cornpany sizes and different industry types

Variables EnI"'edAlemovedb

Mode Variables Vanables
Entered Removed Method

1 Average_
Part6, Industry
Dummy2,
Industry EnterDummy3,
CompanL
slze, Industry
Dummv1·

a. All requested ,"flables entered.

b. DependentVanable: Average_Part4

Model s..nmary

ANOVAb

Sumof
"nnol Souares df Mean Souare F Si
1 Regression 15,793 5 3,159 20,449 ,000'

Residual 9,886 64 ,154
Total 25679 69

a. PredICtors: (Constant), Average_Part6, IndustryDummy2, IndustryDummy3, Companv_slze, IndustryDummyl

b. Dependent Variabie: "'erage_Part4

Coefficielttsa

Standardlzed
Unslandardized Coefficients Coemeients

"nnol B Std. Error Beta t SI
1 (ConstanU ,950 ,230 4,138 ,000

Company_size ,157 ,068 ,196 2,302 ,025
IndustryDummyl -,005 ,126 -,003 -,036 ,971
IndustryDummy2 ,003 ,129 ,002 ,023 ,982
IndustryDummy3 -,110 ,160 -,061 -,689 ,493
",erage Part6 584 070 698 8387 000

a. Dependent Vanable: A'erage_Part4

Table K.7. Regression analysis on outside-in for different cornpany sizes, different industry types and rnindset
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V3riables Entered!Rem~

Mode Vanables Vanables
Entered Removed Methad

1 Average_
Part6,lndustry
Dummy2,
Induslry

EnterDummy3,
CompanL
siz8,Industry
Dummv"

a. All requested vanables entered.

b. Dependent Vanable: Average_Part5

ANOVAb

Sumo!
"0"01 Snuares d! Mean Souare F Sic
1 Regression 18,015 5 3,603 11,312 ,000'

Residual 20,386 64 ,319
Total 38401 69

a. PredICtars. (Constant), Average_Part6, IndustryDummy2, IndustryDummy3, CompanLslZe, IndustryDummy1

b. DependentVariable· Average_Part5

Coefficientsa

Slandardized
Unstandardized Coefficients Coefficients

,"ol B Std Error Beta t Sin.
1 (Constant) ,490 ,330 1,485 ,142

Compancsize ,386 ,098 ,393 3,928 ,000
IndustryDummy1 ,362 ,181 ,224 1,999 ,050
IndustryDummy2 ,003 ,185 ,002 ,014 ,989

IndustryDummy3 ·,045 ,230 -,020 -,196 ,845
Average Part6 359 100 351 3592 001

a. Dependent Vanable. Average_Part5

Table K.8. Regression analysis on inside-oUl for different company sizes, different industry types and mindset
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Appendix L Top management support

••••Ranks

R? N Mean Rank
Average_Part4 2 6 14,67

3 14 21,86
4 37 40,32
5 13 46,08
Talal 70

Average_Part5 2 6 19,00
3 14 29,82
4 37 40,07
5 13 36,23
Talal 70

Test stalisticsa,b

Average_ Average_
Part4 Part5

Chl-Square 18,220 6,934
dl 3 3
Asymp. Sig 000 074

a. Kruskal \lIlalIls Test

b. Grauping Variabie: 6.2

Table L.I. Kruskal Wallis lest on the effect of top management support on outside-in and inside-out

Variables EnlerediRsmovedb

ANOVAb

Sum ol
"n, SQuares dl Mean SQuare F Si .
1 Regression 7,008 1 7,008 25,523 ,000'

Residual 18,671 68 ,275
Tolal 25679 69

a. PredICtors: (Constant), 6.2

b. DependentVariable: Average_Part4

CootflCienlsa

Standardized
Unstandardized Coefficlents Coetficients

"0"01 B I Std. Error Beta t Sio.
1 (Constano 1,479 I ,293 5,040 ,000

6.2 380 075 522 5052 000
a. DependentVaTiable: Average_Part4

Table L.2, Regression analysis on outside-in for top management support
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Variables EnteredJRemoued"

~ode Variables Variables
Entered Removed Method

1 1.12,
Company_ Enter
size B.2a

a. All requested vanables entered.

b Dependent Variabie' Average]art4

Model Summary

ANOVAb

Sum of
"nnol Sauares df Mean Sauare F SlO.
1 Regression 10,194 3 3,398 15,155 ,000'

Residual 14,351 64 ,224
Total 24545 67

a. PredICtors: (Constant), 1.12, Company_slze, 6 2
b. Dependent Variabie Average_Part4

Coetlicientsa

Standardized
Unstandardized Coefficients Coefficients

"nnol B Std. Error Beta t Sio
1 (Constant) 1,027 ,293 3,50B ,OOI

62 ,317 ,072 ,443 4,404 ,000
CompanLsize ,173 ,079 ,217 2,199 ,031
1.12 093 039 238 2384 020

a. Dependent Vanable. Average_Part4

Table L.3. Regression analysis on outside-in for top management support, company size and time the Open lnnovation has been
implemented

Correlillions

6.2 6.5
8pearman's rho 6.2 Correlation Coefficient 1,000 ,454""

8ig. (2-lailed) ,000
N 70 68

6.5 Correlation Coefficient ,454" 1,000
8ig (2-tailed) ,000
N 68 68

- Correlatlon IS significant at the 001 level (2-talled).

Table LA. Correlation between top management support and reward strucmre

Ranks

tir N Mean Rank 8um ofRanks
@6.2_6.5 1,00 69 93,98 6484,50

2,00 70 46,36 3245,50

To1al 139

Test Statistiesa

r'@6.2 6.5
Mann-Whi1ney U 760,500
Wilcoxon W 3245,500
Z -7,233
Asymp. 8ig. (2-tailed) ,000

a. Grouplng Vanable: Group

Table L.5. Mann-Whitney test for difference in top management support and reward structure
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Coefficients'

Vilriilbles Entered!Rerrowdb

ANOVAb

••••••••••••••
•
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Open Innovation related to success

112

a. Predictors: (Constant), prodOllntRnD, Average_Part4, 2.1

ANOVAb

Coefficientsil

Variables EnteredJRemO\l8db

a. All requested variables entered.

b. Dependent Variabie: 2.4

Model Summary

a. Predictors: (Constant), prodOllntRnD, Average_Part4, 2.1

b. Dependent Variabie: 2.4

a. Dependent Variabie: 2.4

a. Predlclors: (ConsIanI), Average_Part4

b. Dependent Variabie: 2.4

a All reQuesled vanables enlered.

b. Dependenl Variabie: 2.4

Model SummiIIY

~ode Vanables Variables
Enlered Removed Melhod

1 Average_ EnlerPart4'

~ode Adjusted R Std. Error of
R R Sauare Sauare the Estimate

1 200" 040 - 010 1 191

Sum of
Mnrl~1 Sauares df Mean Sauare F Sia.
1 Regression 3,422 3 1,141 ,804 ,497"

Residual 82,272 58 1,418
Total 85694 61

Sum of
Mnnol Sauares df Mean Sauare F Sia.
1 Regression 1,592 1 1,592 1,099 ,299'

Residual 89,845 62 1,449
Tolal 91 438 63

Mode Variables Variables
I Entered Removed Method
1 prodOllntRnD,

Average_ Enter
Part4 2.1"

Slandardized
Unslandardized Coefficienls Coefficienls

Mnnol B I Sld. Error Bela I Sio.
1 (ConsIanI) 2,137 I ,749 2,851 ,006

Average Part4 269 257 132 1 048 299

a. Dependenl Vanable: 2.4

Table M.l. Regression analysis on !he success ofnew produets for outside-in

Standardized
Unstandardized Coefficients Coefficients

Mnrl~1 B Std. Error Beta t Sia.
1 (Constant) 2,966 1,310 2,264 ,027

Average_Part4 -,075 ,458 -,038 -,163 ,871
2.1 -,498 ,612 -,538 -,815 ,419

prodOllntRnD 186 202 671 921 361

Appendix M

Table M.2. Regression analysis on the success of new produets for outside-in and internal R&D spending
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VlIrÏ1lbles Entered!Remlllledb

~ode Variables Variables
Entered Removed Method

1 IndustlY
Dummy3,
Company_
size, 2.1,
IndustlY EnterDummy2,
Average_
Parl4,lndustlY
Dummy1,
orodOllntR. ..

a. All requested vanables entered.

b. DependentVariable: 2.4

Model Summllry

Sum of
Mnrlpl Sauares df Mean Sauare F Sia.
1 Regression 9,946 7 1,421 1,013 ,433'

Residual 75,748 54 1,403
Total 85694 61

a. Predlctors: (Constant),lndustIYDummY3, Company_slze, 2.1, IndustlYDummy2, Average_Parl4, IndustlYDummy1, prodOllntRnD

b. Dependent Variabie: 2.4

Coefficients"

Standardized
Unstandardized Coefficients Coefficients

Mnrlpl B Std. Error Beta t Sia.
1 (Constant) 3,044 1,349 2,256 ,028

Average_Parl4 -,048 ,484 -,024 -,099 ,921
2.1 -,595 ,617 -,642 -,964 ,339
prodOllntRnD ,165 ,204 ,595 ,812 ,420
Company_size -,045 ,231 -,029 -,195 ,846
IndustIYDummy1 ,850 ,467 ,328 1,820 ,074

IndustIYDummy2 ,056 ,431 ,021 ,129 ,898

IndustIYDummy3 - 078 489 - 023 -159 874

a. Dependent Vanable: 2.4

Table M.3. Regression analysis on the success of new produets for outside-in, internal R&D spending, company size and different industry
types.
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Variables EnteredJRemlM!db

~ode Variables Variables
Entered Removed Method

1 Average_
Part6,lndustry
Dummy2, 2.1,
Industry
Dummy3,
Company- Enter
size, Induslry
DummY1,
Average_
Part4,
prodOlintR..

a. All requested vanables entered.

b. Dependenl Variabie: 2.4

Model Summary
r--,----,---.,------r-----,

Sum of
Mndol Sauares df Mean Sauare F Sia.
1 Regression 12,304 8 1,538 1,111 ,371'

Residual 73,389 53 1,3B5
Total 85694 61

a. Predlctors: (Constant), Average_Part6, IndustryDummy2, 2.1, IndustryDummy3, Company-size, IndustryDummY1, Average_Part4, prodOllntRnD

b. Dependenl Variabie 2.4

Coenicients'

Standardized
Unstandardized Coefficients Coefficients

Mndol B Std. Error Beta t Sin.
1 (Constant) 3,040 1,341 2,267 ,027

Average_Part4 ,40B ,594 ,206 ,687 ,495
2.1 -,552 ,614 -,596 -,900 ,372
prodOllntRnD ,163 ,202 ,585 ,804 ,425
Company-size -,060 ,230 -,038 -,259 ,797
InduslryDummy1 ,790 ,467 ,305 1,693 ,096
IndustryDummY2 ,046 ,42B ,017 ,10B ,915
IndustryDummy3 -,124 ,488 -,037 -,254 ,BOO
Average Part6 - 472 361 - 2BB -1 305 19B

a. DependentVanable: 2.4

Table MA. Regression analysis on the success of new produets for outside-in, internal R&D spending, different company sizes, different
industry types and the mindset.
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Variables Enlered!RemlNedb

~ode Variables Variables
Enlered Removed Melhod

1 Average_
Part3, Induslry
Dummy2, 2.1,
Induslry
DummY3,
Company_ Enler
size, Induslry
Dummyl,
Average_
Part4,
prodOllnlR..

a. All requesled vanables enlered.

b. DependenlVariable: 2.4

Model Summary
,..--r---,....---...,...-----...,....------,

~dnrlol
Sum of

Squares df Mean Square F SiQ.
1 Regression 20,142 8 2,518 2,036 ,060'

Residual 65,551 53 1,237
Tolal 85694 61

a. Predlclors: (Conslant), Average_Part3, InduslryDummy2, 2.1, InduslryDummy3, CompanLsize, InduslryDummy1, Average_Part4, prodOllnlRnD

b. DependenlVariable: 2.4

Coefficienls'

Standardized
Unslandardized Coefficienls Coefficienls

Mn~.1 B Sid. Error Sela I Sin
1 (Consiani) 2,234 1,298 1,721 ,091

Average_Part4 -,738 ,514 -,372 -1,436 ,157
2.1 -,682 ,580 -,735 -1,176 ,245
prodOllnlRnD ,187 ,191 ,671 ,975 ,334
CompanLsize -,261 ,230 -,165 -1,137 ,261
InduslryDummyl ,702 ,442 ,271 1,588 ,118
InduslryDummy2 ,041 ,404 ,016 ,101 ,920
InduslryDummy3 ,005 ,460 ,001 ,011 ,991
Average Part3 986 343 547 2871 006

a. DependenlVanable: 2.4

Table M.5. Regression analysis on lhe success of new produets for outside-in, intemal R&D spending, different company sizes, different
industry types and the organizational strategy.
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Variables EnteredlRemlMldb

Model SummalY

ANOVAb

",0"01

Sum of
Sauares df Maan Sauare F Sia.

1 Regression 3,370 1 3,370 1,389 ,243'
Residual 150,380 62 2,425

Total 153750 63

a. PredICtors. (Constant), A'erage_Part4

b. Dependenl Vanable: 2.5

Coefficienlsa

Standardlzed
Unstandardized Coe1licients Coe1licients

Mo"ol 8 I Std. Error 8eta t SlO.
1 (Constant) 2,064 I ,973 2,121 ,038

Average Part4 391 332 148 1 179 243

a. DependentVanable 25

Table M.6. Regression analysis on the percentage of revenue from new products for outside-in

Variables EnIeredJRem""";>

Modo' SUrnmalY

ANOVAb

Mo"ol
Sumof

Sauares df Maan Sauare F Si
1 Regression 23,673 2 11,837 5,724 ,005'

Residual 122,004 59 2,068
Tolal 145677 61

a. Predictors. (ConstanI), 2.\, Average_Part4

b. DependentVanable: 2.5

CoefflCientsiiil

Standardlzed
Unstandardized Coefficients Coe1licienls

"nnol 8 Std. Error 8eta t Sla.
1 (Constann 1,692 ,917 1,845 ,070

Average_Part4 ,201 ,311 ,078 ,649 ,519

2.1 488 153 384 3191 002

a. Dependent Vanable: 2.5

Table M.7. Regression analysis on the percentage ofrevenue from new products for outside-in and internal R&D spending
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Variables EnteredlRemovedb

~ode Variables Variables
Entered Removed Methad

1 Company_
slzB, 2.1, Enter
~~e~w-

a. All requested vanables entered.

b. OependenlVariable: 2.5

ANOVAb

"""ol
Sum of

Mean SauareSlJuares df F Si
1 Regression 23,674 3 7,891 3,751 ,016'

Residual 122,004 58 2,104
Tolal 145677 61

a. PredICtars. (ConstanI), CompanLslze, 21, Average_Part4

b. OependentVariable: 2.5

Coemcientsill

Standardized
Unstandardized Coefficients Coefficients

,"ol B Std Error Bela t Sia
1 (Constant) 1,693 ,935 1,810 ,075

Average_Part4 ,203 ,355 ,079 ,571 ,570
2.1 ,488 ,154 ,384 3,164 ,002
Company size - 002 284 - 001 - 008 994

a. OependenlVanable. 2.5

Table M.8. Regression analysis on the percentage of revenue from new products for outside-in, internal R&D spending and different
company sizes

Variables Enlered!Remowdb

~ode Variables Variables
Entered Removed Methad

1 IndustfY
Dummy3,
Company_
size, 2.1,
IndustfY Enter
Dummy2,
Average_
Part4,lndustfY
Dummv1'

«. All requested vanables entered.

b. Dependenl Vanable: 2.5

ANOVAb

Sum of
""".1 Sauares df Mean Sauare F Si
1 Regression 52,196 6 8,699 5,118 ,000'

Residual 93,481 55 1,700
Tolal 145677 61

a. PredICtars: (Constant), InduslfYDummy3, CompanLslze, 2.1, InduslfYDummy2, Average_Part4, InduslfYDummyl

b OependentVariable: 2.5

coemcie"s lill

Standardized
Unstandardlzed Coefficlents Coefficients

"n".1 B Std Error Beta I Sia
1 (Constant) 1,912 ,907 2,109 ,040

Average_Part4 ,035 ,324 ,014 ,108 ,915

2.1 ,107 ,168 ,084 ,636 ,528
Company_size ,041 ,261 ,020 .156 ,877
IndustfYOummy1 1,995 ,519 ,600 3,842 ,000
IndustfYOummy2 ,949 ,454 ,281 2,090 ,041
InduslfYOummy3 019 563 004 034 973

a. OependenlVanable: 2.5

Table M.9. Regression analysis on the percentage ofrevenue from new products for outside-in, internal R&D spending, different company
sizes and different industry types
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