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Abstract

Over the past few years the common usage of the internet has dramatically changed towards the so-called Web 2.0. That
means a fundamental change of the principles of creating and processing information in the internet. Companies have started to
benefit from the emerging chances. Previous researches concentrate on studying of the usage of Web 2.0 tools within companies
in general. But the concept of Web 2.0 contains also a great potential for the internal use of such applications, which has not
been investigated yet. The potential of the internal integration of employees across several organizational units is important in
particular for the process of innovation, especially in research and development. This paper examines the potential of an internal
use of Web 2.0 applications for generating and sharing knowledge. An empirical study shows the status quo of the corporate use
of Web 2.0 tools within companies. The study evaluates the quality of the content and the frequency of corporate use of Web 2.0
applications as well as the integration of those applications in daily business. Furthermore, the study analyzes the impact of
internally used Web 2.0 applications in research and development departments of companies, especially on the emergence of
innovations.

Keywords: Web 2.0, Enterprise 2.0, knowledge management, research and development (R&D), innovation management,
product development

1. Introduction

Because of its characteristics to bring new products to market, innovation management is a very sensitive issue concerning the
competitiveness of a company (Vahs and Burmester, 2005). Recently, the so-called “Web 2.0” has become an essential part of
internet usage, especially in the private sector (von Krotzfleisch et al., 2008). The resulting change of fundamental principles of
editing and processing information concerning aspects like openness, exploration and community (Kranz et al., 2009) is getting
more and more important for companies. Thus, Web 2.0 applications are diffusing into ventures continuously and are rapidly
establishing themselves in corporate processes as well (Bilgram et al., 2008; McAfee (b), 2009). A corresponding use of such
applications seems to be in particular promising in research and development (R&D). The availability of corporate knowledge is of
considerable importance for the realization of competitive advantage, not least concerning product development as being an
essential part of technology and innovation management (Krause et al., 2007). In this context, Web 2.0 applications are suited in
particular to support corporate project work, for example by reducing development team complexity or by further developing the
corporate knowledge base, due to their characteristics concerning the linking-up of users or content (Schachner et al., 2009).

Several recent studies deal with the use of Web 2.0 applications by companies, but do not focus on product development,
respectively the area of R&D. In this paper, we evaluate the status quo of corporate use of Web 2.0 applications especially in this
field. Therefore, we point out the importance of knowledge, respectively knowledge management in R&D (Brem and Voigt,
2009). In the next step, we deduce a conceptual framework of the implementation and suitability of corporate use of Web 2.0 tools.
Building on this framework, we present our findings of an empirical study evaluating the corporate use of Web 2.0 applications.
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After that, the results are discussed in detail and managerial implications are derived. The paper concludes with a short summary
of the essential findings and some perspectives for further research.

2. Importance of knowledge in product development — conceptual background

The essential basis of competitiveness of a company is the ability of creating and implementing innovations successfully in the
market (Vahs and Burmester, 2005). In this context, companies among all branches have to deal with an increased importance of
time-to-market as a result of the acceleration of competition. The faster a company can realize innovations, the bigger the time lead
in the market and the higher the competitiveness (Voigt, 1998; Geulen, 2006). As a consequence, corporate activities have to be
focused consequently on the continuous development and placement of market-conform innovations. Besides, empirical studies
from practice show that companies, whose innovation processes are organized effectively and efficiently, are more successful than
companies without well structured innovation processes (Reichart and Reichart, 2006).

In practice, product development is marked by a geographical, temporal and topical decoupling. As a result of globalization, the
development of new products occurs more and more at different locations and in different time-slots. Additionally, the increasing
complexity of the development task demands cooperation and collaboration in interdisciplinary (project) teams (Berkhout et al.,
2006; Borchert and Hagenhoff, 2004). To establish innovation successfully in the market, companies are increasingly forced to
conduct their innovation tasks within networks (Borchert and Hagenhoff, 2004).

Therefore the opening of the innovation processes outwards — for example for the inspiration for new ideas — is as important as
the freedom for employees to realize their ideas and to share their knowledge (Ganswindt, 2006). Only the connection of the
knowledge of all employees involved in order to foster a common understanding of a new idea enables the emergence of
innovations (Neyer et al., 2008). Knowledge and also the exchange of knowledge do represent potential sources of competitive
advantages (Bach and Homp, 1998; Boos et al., 2008). Through the active use of the once financed knowledge acquisition or the
multi-usage of knowledge, an added value for the company can be created (Reinhold and Michel, 2007). As a result of the usage or
further development of the existing knowledge for the given task — in the context of new product development — the existing
capacities can be focused on the development of new products (Krause et al., 2007). The sooner knowledge is available along the
product development process, the more efficient one can react on changes of the task (Ehrlenspiel, 2005). That means that for
product development, the continuous availability of knowledge is of essential importance. Because of that, the management of
corporate knowledge does also play a central role. The main challenges are to exploit, to structure, to retrieve and to make
available knowledge concerning either products or processes and so exploit unused potentials. Thus, the process of product
development can also be seen as a process of knowledge creation (Madhavan and Grover, 1998).

In recent scientific discussions, there is a gap concerning operational instruments of managing innovation networks, which
support an effective and efficient achievement of strategic goals (Borchert and Hagenhoff, 2004). So tools are needed, which are
able to reverse the geographical, temporal and topical decoupling of product development and support in the same way the linking-
up of employees and content. Our paper presents the characteristics of Web 2.0 applications and shows their inherent potential to
close or at least to reduce this gap.

3. Web 2.0 within companies

The term “Web 2.0” is not clearly defined and classified in scientific discussion (Langham, 2007). According to current
scientific considerations, there are several points of view concerning the distinction of terms. As a consequence the distinction
between single applications is not consistent in classification and definition (Bohl and Manouchehri, 2008). Nevertheless, the
change in the way of interacting and communicating amongst users can be considered as a common aspect of all these different
points of view (Cook, 2008). This can be summarized with the catchphrase “the internet to join” (Hage, 2006). Thus, Web 2.0
tools denote web-based applications, which do not contain a centralized administration and are characterized in particular through
the interaction and participation of users (Tapscott and Williams, 2006; Beck, 2007; McAfee (b), 2009). Moreover, those tools
encourage a so-called “many-to-many” communication (Gouthier and Hippner, 2008) and change the way of creating, organizing,
searching and distributing of information (Hirsch et al., 2009).

Since the end of 2006, the term Web 2.0 has increasingly been used in conjunction with internal corporate processes, concerning
internal collaboration and communication regarding especially the exchange of knowledge (N.N.(a), 2006). In general, in current
literature, the term “enterprise 2.0” describes the use of Web 2.0 applications within companies (McAfee, 2006). Thus, this term
summarizes applications from the internet, which are — due to diffusion processes from private to corporate use — increasingly
applied by companies (Lochmaier, 2007). Accordingly, the term “enterprise 2.0” represents different concepts of a new kind of
collaboration, fostered by the networking of employees and converted by technological components of Web 2.0 (McAfee, 2006;
Zimmermann, 2007; McAfee (b), 2009).

This trend is confirmed by several recent studies: In a study of BITKOM® in 2008 almost half of the surveyed companies
indicated that they had been facing up with the topic Web 2.0 since 2006/2007 (Weber, 2008). According to a McKinsey study
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from 2009, 69% of the evaluated ventures are able to register at least one measureable success of their business activity through
the use of Web 2.0 (Bughin et al., 2009). Main goal of these enterprises is supporting business activities by the work- or process-
oriented provision of knowledge (N.N.(b), 2006). In the long run, companies try to support the linking-up between employees
(involved) as well as the linking-up of the content produced by them. Thereby, companies aim to supply their staff with the right
piece of information at the right time (Béchle, 2008). The three main aspects that contribute to a maximum of benefit pointed out
by the companies evaluated in 2009, is the accelerated access to knowledge (68%), the reduction of communication costs (54%)
and the possibilities of faster getting in contact with corporate experts (43%) (Bughin et al., 2009).

Figure 1 shows an overview of different applications of the Web 2.0. For the analyses in this paper, we have chosen those
applications, which have — according to recent literature on the one hand (for example Koch/Richter 2007, Back et al., 2008,
Weber, 2008) and to a qualitative pre-research of internal use of Web 2.0 (Ernst, 2009) on the other hand — the highest potential to
support product development.

Social Bookmarking Prediction Markets

RSS _ Webservices Podcasts
Twitter

Blogs
WEB 2.0 Virtual Worlds

Social Tagging

AJAX

Social Networks

Mash-Ups
Instant Messaging Wikis

Figure 1: Technologies and applications in the context of Web 2.0

However, the studies mentioned above do focus on the use of Web 2.0 applications by companies in general and do not
distinguish between the business areas, in which these tools are used or whether it is an external or internal use or a combination of
both across company boundaries (for example Bughin et al., 2008). Given the particular suitability of Web 2.0 applications in
product development, we evaluate in this study the internal use of Web 2.0 tools within companies especially in product
development in order to close the existing gap in research and to contribute to the scientific discussion. Because the process of
product development can hardly be isolated, we have focused our analyses on the R&D department being linked closely to the
process of product development itself.

4. Potentials of Web 2.0 applications

4.1 Overview

Through the increasing integration of Web 2.0 applications into corporate processes, the cross-departmental and even the cross-
venture integration of employees in the context of knowledge management can be supported in order to encourage the genesis of
innovations (Lattemann et al., 2009). The classic role allocation of knowledge management between authors and the target group
of this kind of systems (Komus and Wauch, 2008) has been abolished due to Web 2.0 applications (Grossmann and McCarthy,
2007). In an ideal matter, a corporate-wide or even network-wide transfer of knowledge can occur though the disposal of
knowledge as well as the consumption of knowledge by every employee involved (Carr, 2004; Gélz, 2007). By a recombination of
subject-specific knowledge of employees of different organizational departments or even different network nodes within
collaboration and communication processes, a crucial contribution to the success of innovation can be achieved (Kranz et al.,
2009) — stimulated by the so-called “power of the group” (Hideyuki, 2007, p. 65).

Structured content constitutes the basis of navigation in and provision of knowledge (Sandkuhl, 2005). Web 2.0 applications are
especially appropriate for structuring content through the possibilities of linking unstructured data — as they do occur in particular
in early stages of product development for example as a result of unstructured search in idea creation (Koen et al., 2002). An
internal use of appropriate Web 2.0 tools can offer several potentials for integrating organizational units of companies. As a result
of the social characteristics of these tools, they support the creation and expansion of the user-networks (Gouthier and Hippner,
2008; Komus and Wauch, 2008).

4.2 Characterization of Applications

The selected Web 2.0 applications (Figure 1) can be categorized by reference to several criteria. Besides the creation of content,
the possibility of editing existing content by other users is an important characteristic concerning the evaluation of different tools
(Beck, 2007). Furthermore, it is also important, that content can be retrieved user-independently. Another aspect is the linking-up
of users — e.g. employees within a company as well as employees between networked ventures — as well as the linking-up of
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content as one of the central ideas of Web 2.0. Taken all together, these four aspects do have a positive influence on the utilization
of corporate knowledge. Figure 3 shows a comparison of the selected applications.

Editing of content, which has been provided by other users, is very easy in Wikis (McAfee (a), 2009). In Blogs — because of the
assignment to one single author — editing is only possible in an indirect way through comments. Concerning Social Networks this
effect can only be realized by the creation of additional groups within the application, e.g. in a forum. Content in Instant
Messaging or Twitter cannot be edited by other users, so that Wikis are the only class of applications, in which this is possible in
an easy way. Content can be retrieved in case of Wikis, Blogs or Social Networks or at least Twitter either by the use of a tag-
cloud or by the use of included search mechanisms. Within Instant Messaging, there is no way to retrieve content and even storing
content is only possible with considerable effort (Koch and Richter, 2007). The linking-up of users via Blogs can happen through
comments (trackbacks, pingbacks or permalinks) or responding Blog posts. Concerning the operating principle of Wikis, an
assignment to the respective reference person of certain topics is not as intuitive as in Blogs — the same as it is in Instant
Messaging applications. Within Social Networks and Twitter, the linking-up of the users occurs by the use of the application by
fostering the personal, e.g. user-specific network, so that these tools are suited best for connecting people (Koch and Richter,
2007). Concerning the content of Social Network applications, linking-up is not possible in all of them. Instant Messaging is not
suited, because content is not easy to store and communication is the main focus. Within Social Networks, the main goal is to link
people together and so the linking-up of content is mostly bound to individuals. Concerning Blogs and Twitter, content can be
linked-up in a similar way as authors referring to previous entries. Wikis are suited best to link-up content due to the use of links
between different Wiki articles via key-words (Alby, 2007). Through an internal use for example in project teams, versioning of
several documents with several authors can be handled easily (Newman and Thomas, 2009).

Editing of Retrival of Linking-up of Linking-up of
Content Content Users Content
Blogs O X X X
Wikis X X ¢} X
Social Network 0 X X 6]
Instant Messaging - - (0] -
Twitter - O X X

Legend: X = well suited, O = average suited, - = not suited

Figure 2: Evaluation of the selected Web 2.0 applications

Taking everything into consideration, Web 2.0 applications contain several potentials to support corporate knowledge
management. So these tools can support research in teams or with partners (Bullinger et al., 2010) and so potentially encourage the
realization of innovations. The use of Web 2.0 applications in order to integrate knowledge and therefore employees seems
particularly appropriate within the context of R&D. In the following, we evaluate the status quo of the internal use of Web 2.0
tools within companies in their R&D department. It should be examined, if the potentials mentioned above have already been
realized in companies. Therefore, we try to answer the question of how Web 2.0 applications are used in daily business of product
development. Furthermore, we evaluate the content of the applications and analyze how the content is judged and assessed by the
respondents.

5. Empirical Evaluation

5.1 Research Design

The aim of this paper is to close the gap in existing studies, which do not deal with the internal use of Web 2.0 applications in
R&D. We investigate in which ways employees can be supported through the use of Web 2.0 tools in linking-up with others in
order to collaborate in knowledge creation and exchange.

Therefore, in a first step, we have conducted an explorative, qualitative expert survey in order to find out, what kind of
peculiarities are to be taken into consideration concerning corporate implementation and use of Web 2.0 applications. For that
reason, we have conducted 13 interviews with experts who have to deal with this topic being in an appropriate management
position. The interviews have been conducted in software and industrial enterprises. Software companies have been chosen
because they can be seen as pioneers concerning the internal use of such applications. Industrial companies have been chosen
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because of the particular potential of support by Web 2.0 tools: their product structures being characterized by high complexity
lead to special requirements for product development concerning interdisciplinary or development team complexity. Based on the
findings of this pre-investigation (Ernst, 2009), the design of the further research has been developed.

5.2 Methodology

For the implementation of the following quantitative research, an online questionnaire has been designed. The development
procedure of this questionnaire can be separated into five steps. First, it had to be decided about the types and content of the single
questions and then they have been formulated in detail. In the third step, the order of the questions and so the structure and final
layout of the questionnaire have been determined. In the last step, several pre-tests had been conducted (Wilson, 2003) and the
whole questionnaire has been modified and finally finished (Homburg and Krohmer, 2006).

The standardized questionnaire has contained the same questions in the same order with the same possible answers for all
participants (Seipel and Rieker, 2003). The questionnaire has contained apart from the introduction three blocks of questions. The
first section served the capturing of data concerning the company of the participant and the deployed Web 2.0 applications. In the
second section there have been questions about the use of the offered Web 2.0 tools in daily business and in the last section, there
have been questions about the evaluation of an explicit contribution of the applications to innovation management.

The questionnaire has consisted of objective answering questions of properties (Bohler, 1992) and subjective questions of
attitudes or opinions (Berndt, 1996; Berekoven et al., 2001). Questions of properties serve for the description of important
characteristics of the examination unit (for example branch or size of enterprise) or its functional areas (Bohler, 1992). Questions
of attitudes or questions of opinions identify on the one hand a common evaluation of areas of interest and on the other hand the
implementation of these areas in the surveyed company (Berndt, 1996; Berekoven et al., 2001).

Berekoven et al. propose the use of rating scales to measure attitudes or opinions because of their simple application (Berekoven
et al., 2001). The main objective of scaling is to make theoretical aspects quantifiable, which are not observable directly. In order
not to overcharge the ability of discrimination of the respondents, there should be predefined four to seven stages. The addition of
alternative categories (“I can’t really say”, “no answer”) is not seen as mandatory by Berekoven et al. (Berekoven et al., 2001).
Besides rating scales, likert scales have been used within the survey in order measure attitudes of the participants® (Albers, 2007).

6. Results

We have asked in total 497 people from companies in Germany out of different branches to participate in the survey, on which
this paper is based on, in autumn 2009. We have contacted the participants via internet in a personal mailing. As selection criteria
we have used the individual work experience in dealing with Web 2.0 applications on the one hand and on the other hand we have
chosen the professional work of the participants in the area of Enterprise 2.0, Web 2.0, product development, project management,
technology management or innovation management for selection. The participation rate has reached 45.8% with 174 participants
and a termination rate of 23.2%.

In total, companies of all magnitudes have been questioned (n=141), whereby the majority of the participants (39.3%) worked
in companies with one to 100 employees during the past business year. 15.6% worked in companies with 101 to 500 employees
and 31.2% in companies with more than 1,000 employees.

Concerning the Web 2.0 applications being used, we state that within the surveyed companies (h=116) Wikis are mostly used
(84.5%) followed up by Instant Messaging applications (76.7%), Blogs (65.5%) and Social Networks (51.7%). Twitter or a
comparable tool have already been in use within 37.1% of the surveyed companies. These results go in hand with the assumptions
derived from our previous qualitative survey.

The investigated Web 2.0 applications are used within the surveyed companies in several departments (n=109). Among the
participants of the study, Wikis are mostly used in R&D (R&D, 53.8%). The second most common use in the R&D sector
concerns Blogs (32.3%) and Instant Messaging tools (29.0%) followed up by Twitter respectively comparable tools (24.1%) and
finally Social Networks (23.9%). As some authors in recent literature suggest, the use of Web 2.0 applications in other
departments is of subsidiary importance (Figure 3).

2 Attitude is measured through several statements, which are to be evaluated by the participants in a continuum reaching from especially positive to especially
negative, for example ,,applies completely* to ,,doesn’t apply at all** (Albers, 2007).
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The distribution of the use of the applications in R&D is similar to the distribution of the use among the rest of the corporate
departments, but the frequency of use of the single tools is distributed towards some single items (Figure 4). In 44.0% of the cases
in R&D, Blogs are only used occasionally. In contrast, Wikis are more often used frequently (30.3%) or very frequently (23.3%) in
daily business. In total, more than three-quarter of the respondents are using Social Networks occasionally (27.3%), frequently
(27.3%) or very frequently (36.3%). Instant Messaging is used very frequently by 60.6% of the respondents in R&D. Twitter or
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L Social Instant .
Blogs Wikis Network Messaging Twitter
overall mentions 62 80 46 69 29
% 56.9% 73.4% 42.2% 63.3% 26.6%
R&D mentions 25 43 11 20 7
% 40.3% 53.8% 23.9% 29.0% 24.1%
80%
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60%
50% -
0, -
40% moverall %
30% - R&D %
20% - —
10% - —
0% - . ;
Blogs Wikis Social Instant Twitter
Network  Messaging

Figure 3: Distribution of different Web 2.0 applications

comparable applications are used in equal parts occasionally, frequently or very frequently with 28.6% each.

How often do you use the offered applications in daily business?

never seldom sometimes frequently  very frequently n

Blogs

overall 8.7% 15.9% 34.8% 26.1% 14.5% 69

in R&D 8.0% 8.0% 44.0% 32.0% 8.0% 25
Wikis

overall 2.3% 14.6% 23.6% 29.2% 30.3% 89

in R&D 4.7% 16.3% 25.6% 30.2% 23.3% 43
Social Network

overall 1.9% 9.4% 20.8% 24.5% 34.4% 53

in R&D 0.0% 9.1% 27.3% 27.3% 36.4% 11
Instant Messaging

overall 1.2% 9.8% 9.8% 18.3% 61.0% 82

in R&D 0.0% 15.0% 15.0% 10.0% 60.0% 20
Twitter

overall 13.2% 10.5% 23.7% 26.3% 26.3% 38

in R&D 0.0% 14.3% 28.6% 28.6% 28.6% 7

Figure 4: Frequency of corporate use of Web 2.0 applications in R&D
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Besides the frequency of the use of Web 2.0 applications, the associated objectives of the companies respectively the users are of
great importance. The collection of knowledge is mostly connected with Blogs, Wikis and Twitter. Concerning the generation of
knowledge, the respondents assign the highest potential to Twitter and Blogs. To bring in ideas into corporate processes and to
develop them further, Social Networks are considered to be most target-aimed by the respondents (Figure 5).

indifferent true completely true

The applications allow the collection of
knowledge.

2 4

Through the applications knowledge
becomes more dynamic and relevant.

The applications serve the set-up of a
reference book such as a glossary.

The applications are an instrument to
create new ideas.

—@— Blogs
~~~~~ - Wikis

The applications are an instrument
which allows me to participate in the
further development of my colleagues’

---%--- Social Networks

ideas. .
- - - Instant Messaging
— & — Twitter
| |
3,00 3,50 4,00 4,50 5,00

mean
nBIogs:25’ nWikis:43’ nSociaINetworkszll! nlnstantMessaging:ZO’ nTwitter:7
5-step scale from ,,does not fit at all“ (1) to ,,completely true“ (5)

Figure 5: Objectives associated with the corporate use of particular Web 2.0 applications

The duration since Web 2.0 applications have been used within companies could possibly have an influence on the frequency,
the tools are used in daily business. The respondents had to answer two questions concerning this topic: On the one hand, the
frequency of use has been questioned, on the other hand, we have asked for the time frame since the offered applications have been
deployed within the company. In order to analyze these connections and to draw robust conclusions, an originally five-step scale
has been reduced into a three-step scale. Thus we can show that in R&D Web 2.0 applications have been most frequently used
since two to three years. Thereby most of the respondents are using them occasionally or frequently in daily business (32.6%
each). If Web 2.0 applications have been used since four or more years within the company, most of the respondents are using
them very frequently in daily business (Figure 6).
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How often do you use the Since when have the mentioned applications been used
applications in daily business? in your company?
since less since2or 3  since at least 4
than/exactly

1year years years
never 0.0% 9.3% 0.0%
seldom 32.4% 4.7% 3.2%
occasionally 23.5% 32.6% 22.6%
frequently 17.6% 32.6% 29.0%
very frequently 26.5% 20.9% 45.2% 106

Figure 6: Frequency of use of Web 2.0 applications depending on the duration of corporate use in R&D

This frequency is mirrored in particular in the use of Wikis in R&D (Figure 7). If Wikis have been used since four or more
years, in most of the surveyed companies they are used very frequently. But even after two to three years of corporate use of
Wikis, they are already frequently in use (36.8%). An analysis of the use of the rest of the considered applications depending on
the duration of use is not significant because of the poor database and is therefore not regarded further.

How often do you use the applications in  Since when have the mentioned applications been

daily business? used in your company?
since less since 2or 3 since at least 4
than/exactly ears ears
1 year y y

never 0.0% 10.5% 0.0%
seldom 45.5% 10.5% 0.0%
occasionally 27.3% 26.3% 23.1%
frequently 9.1% 36.8% 38.5%
very frequently 18.2% 15.8% 38.5% 43

Figure 7: Frequency of use of Wikis depending on the duration of corporate use in R&D

In R&D, content distributed by Web 2.0 applications is mainly for informational purpose in the meaning of a reference book e.g.
a glossary (Figure 8). This is especially the case of the use of Blogs (50.0%), Wikis (31.6%) and Social Networks (40.0%).
Communication by Instant Messaging is seen as essential for daily business respectively for the maintenance of business activity
by most of the respondents (47.4%). Content, which is exchanged in Twitter, is mainly project specific (40.0%).

The content is mainly...

necessary for daily

business/ the purely informative specific for certain All the answers are
maintenance of such as a glossary projects true.
business activity
Blogs
4.5% 50.0% 13.6% 31.8% 22
Wikis
7.9% 31.6% 21.1% 39.5% 38
Social Network
10.0% 40.0% 30.0% 20.0% 10
Instant Messaging
47.4% 21.1% 26.3% 5.3% 19
Twitter
20.0% 20.0% 40.0% 20.0% 5

Figure 8: Content within different Web 2.0 applications in R&D
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Concerning the quality of the content in Web 2.0 applications, 27.3% of the respondents report that it was very high in Blogs. In
contrast to that, 40.9% state that quality varies according to specific use cases or information needs of the user. In the case of
Wikis, users are much more convinced of the quality of the content. In our survey, 30.8% report content of very high quality and
28.2% content with high quality in their corporate Wikis. Only 15.4% experience different quality depending on specific use cases.
The quality of content communicated through Social Networks is classified average or depending on specific use cases by 40.0%
of the respondents each. In accordance to that, the quality of content in Instant Messaging tools is equally seen as average or
depending on specific use cases (26.3% each) or even high (21.1%). The quality of content within Twitter or comparable
applications is assessed high by 40.0% of the respondents. This shows that content, which is distributed or exchanged via Wikis in
R&D, does have the highest quality perception (Figure 9).

In order to ensure this kind of quality, the surveyed companies have taken different measurements. The most frequent stated
measurement (78.2%) is the responsibility of the authoring employee to ensure the quality of content. Self-cleaning properties of
the corporate community (45.5%) play also an important role in this context as well as the appointment of an employee, who is
responsible for certain areas of content, for example a so-called “Wiki gardener” (34.5%). Other measurements like editorial teams
or the evaluation of content by users are of little significance among the used applications.

The quality of the content within the applications is...

depends on use case/

very low low average high very high need of information

Blogs

4.5% 4.5% 9.1% 27.3% 13.6% 40.9% 22
Wikis

5.1% 5.1% 15.4% 28.2% 30.8% 15.4% 39
Social Network

0.0% 0.0% 40.0% 10.0% 10.0% 40.0% 10
Instant Messaging

5.3% 5.3% 26.3% 21.1% 15.8% 26.3% 19
Twitter

0.0% 20.0% 20.0% 40.0% 0.0% 20.0% 5

Figure 9: Evaluation of quality of the content within Web 2.0 applications

Asked for the liability of the contained content, respondents state the following: In case of 37.7% of the surveyed companies, the
content is fully liable. 18.9% of the respondents report that content is liable after consulting the author and 3.8% have to talk to a
superior. In 22.6% of the cases Web 2.0 applications are used in R&D, content is only informative but never liable. But also 17.0%
of the respondents have not yet considered liability at all.

Through an enhanced use of Web 2.0 applications, established applications could possibly be substituted. In our survey, most of
the respondents answer that there is no substitution (32.7%), but that Web 2.0 applications are a useful addition to existing
applications. Nevertheless, 26.9% are of the opinion that mainly telephone calls and e-mail applications are substituted by the use
of Web 2.0 tools. Others point out that it is rather e-mail applications (17.3%) or rather telephone calls (13.5%), which are
substituted by Web 2.0 tools (Figure 10).
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Does the use of Web 2.0 applications lead to a substitution of existing and established
applications within your company respectively within your personal daily business?

n=>52
No, Web 2.0 applications are a useful addition to existing applications. 32.7%
Yes, telehone calls and e-mails have been substituted. 26.9%
Yes, mainly e-mails have been substituted. 17.3%
Yes, e-mails and MS-Office applications have been substituted. 15.4%
Yes, mainly phone calls have been substituted. 13.5%
Yes, e-mails and MS-Office applications have been substituted. 3.8%
Yes, mainly MS-Office applications have been substituted. 9.6%
Yes, e-mails and MS-Office applications and phone calls have been substituted. 9.6%
Another kind of substitution can be observed. 9.6%
No, there is no relation between Web 2.0 applications and existing applications. 7.7%

Figure 10: Substitution of established applications by the use of Web 2.0 applications

Scientific literature suggests — as we show above — that in particular in R&D the use of Web 2.0 has a positive influence on the
generation of new ideas. In our survey, 33.3% of the respondents, who are using Blogs in R&D (n=55), support this statement. In
14.3% of the cases, a considerable increase in the number of new ideas can be observed. In contrast to that, 28.6% of the
respondents cannot measure any changes in the number of new ideas.

This picture remains the same regarding every single application. In 41.7% of the cases of using Wikis, the number of generated
ideas increased, but simultaneously 33.3% of the respondents report that there is no change in this number. The use of Instant
Messaging has led to more ideas in 33.3% of the cases, but also 27.8% do not support this proposition and 20.0% cannot make a
statement at all. Employees of companies, where Twitter is used in R&D, report mostly no change in the number of ideas (50.0%)
followed up by 25.0% who record a very strong increase of newly generated ideas. If Social Networks are used in R&D, 40.0% of
the respondents state that the number of new ideas has increased by the use of Web 2.0 applications and even 30.0% think that
there has been a very strong increase (Figure 11).

Through the use of Web 2.0 applications the number of new ideas has been...

extremely . . significantly I cannot-
reduced uninfluenced increased : answer this n
reduced increased .
guestion.
Blogs
0.0% 4.8% 28.6% 33.3% 14.3% 19.0% 21
Wikis
2.8% 0.0% 33.3% 41.7% 2.8% 19.4% 36
Social Network
0.0% 0.0% 10.0% 40.0% 30.0% 20.0% 10
Instant Messaging
0.0% 5.6% 27.8% 33.3% 5.6% 27.8% 18
Twitter
0.0% 0.0% 50.0% 0.0% 25.0% 25.0% 4

Figure 11: Change in number of new ideas due to corporate use of Web 2.0 applications
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Concerning the discussion of new ideas within the company, half of the respondents, who are using Blogs in R&D (52.4%), are
of the opinion that the discussion of new ideas has become more transparent respectively enforced and/or more controversial due
to corporate use of Blogs (Figure 12). The respondents using Wikis support this statement in 47.2% of the cases and so do 50.0%
of the ones, who are using Social Networks. Concerning the use of Twitter in R&D, the respondents think that the discussion of
new ideas has intensified (50.0%), respectively has been made possible at all (50.0%).

In contrast to that, the use of the other applications does not affect the discussion of new ideas. Most of the respondents (38.9%)
state that the use of Instant Messaging has not led to a change in the way, new ideas are discussed.

Through the application the discussion of new ideas has been...

more

transparent, .
made more . - made possible I cannot answer
uninfluenced more intense

difficult atall this question.
and/or more

controversial

Blogs

4.8% 23.8% 52.4% 4.8% 14.3% 21
Wikis

2.8% 19.4% 47.2% 8.3% 22.2% 36
Social Network

0.0% 20.0% 50.0% 20.0% 10.0% 10
Instant Messaging

0.0% 38.9% 33.3% 11.1% 16.7% 18
Twitter

0.0% 0.0% 50.0% 50.0% 0.0% 4

Figure 12: Change in the way of discussing new ideas due to the corporate use of Web 2.0 applications

As last question, we evaluated the assessment of the respondents concerning the impact of the corporate use of Web 2.0
applications on the speed of innovation of their company (n=49). 46.9% of the respondents, who use at least one Web 2.0 tool in
R&D, state that the speed of innovation has increased due to the use of Web 2.0 applications within their company. 30.6% report
that there has not been any change of the speed of innovation and 20.4% cannot make a statement about this topic.

7. Discussion and Managerial Implications

The empirical results show that Web 2.0 applications can absolutely be used to support product development. At first among
others, this can be deduced from the frequency of the use of Web 2.0 applications in R&D in comparison to other corporate
departments. Nevertheless, Web 2.0 applications are used in a disproportionally frequent way among smaller or large companies.
According to other studies (Seegmiiller, 2008) the corporate use of Wikis and Blogs is most frequent, which is reflected in our
results for the R&D department as well.

The assumed objectives of a corporate use of Web 2.0 tools in order to support product development have been confirmed by
most of the respondents. The focus however varies with the use of specific applications. Overall, the highest agreement has been
reached regarding the target of collecting corporate knowledge, which is also consistent with the identified suitability for
knowledge management in current literature (Buhl, 2008). The study shows that this objective is mostly connected with the use of
Blogs and Twitter. If companies want their employees to externalize their tacit knowledge, Blogs might be suitable applications
because of the various posts being characterized by personal experience and knowledge of the authors.

In this context, it is interesting to compare the goals of the corporate use with the content of corporate Web 2.0 applications.
This can give deeper insights in the real use of Web 2.0 tools in daily business. Especially the goal of building up a glossary is
least mentioned, but in contrast to that, most of the respondents report that a high percentage of the content is only informative in
the sense of a reference book. A possible explanation could be the imbalance between active authors and passive users (Topfer et
al., 2008). The first group contributes actively in creating and editing content, following the principle of participation, whereas the
second group only participates passively as consumers of content. This would explain the perception of the offered Web 2.0
applications being a reference book. Companies or at least managers should encourage their employees to contribute actively to
create content of the applications and there should be a clear commitment to the use of such applications in daily business on both
sides, the (top-)management and the employees. Nevertheless, the employees should get involved voluntarily and not be forced to
do so.
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Concerning the objectives of the corporate use of Social Networks, it is of further interest, that the most often identified target is
to bring in new ideas into the company. It can be assumed, that the potentials resulting of personal networking are of higher
importance compared to the possibility of writing and maybe discussing in detail about ideas for example in Blogs or Wikis. The
respondents seem to prefer getting in contact via Social Networks and perhaps discussing their ideas “offline”.

Regarding corporate use of Twitter or comparable applications, we can emphasize that this kind of application is less used in
companies. This might be a result of the novelty of this class of applications and the yet insufficient diffusion in corporate use. So,
unfortunately, only less significant conclusions can be drawn: In best case, first tendencies can be observed, indicating the
potentials that could possibly be realized due to future use of this kind of applications in R&D. For instance, companies try to use
Twitter in order to bring new ideas into the company and to contribute to higher relevance and dynamic. For this reason,
companies ought to monitor the evolutions concerning Twitter and the related applications in order to increase their chances to
identify new trends and to correctly estimate the current potentials.

Within this current study, we could show that there is a relation between the duration of usage and the frequency of use in daily
business. We assume the longer the duration, the higher the frequency of use of Web 2.0 applications for daily business purposes,
as it is clearly visible in the case of Wikis. This suggests that Wikis can be established very well at the workplace. A reason for
that might be, that Wikis are worked on basically by a large group of users and because of that, network effects can be realized. In
general, it can be shown, that the acceptance of Web 2.0 applications increases by time and has led to high acceptance after four
years. Furthermore the study points out, that — after some uncertainties in the beginning of corporate use of Web 2.0 applications,
which can be characterized by seldom or occasional use — the so-called critical mass of users must have been reached because of
the applications being an essential part of daily business after this period. According to our previous empirical results, it might not
only be the critical mass, but the personal benefits employees can realize by using Web 2.0 applications. So the use and the
acceptance of such applications is positively influenced by employees having some sense of achievement, for example savings of
time or identification of previously unknown experts on certain topics.

In addition, a correlation between quality assurance and evaluation of quality within the different tools can be assumed. A
possible reason for some respondents to escape into “variation of quality in dependence of use case” could be that there is no
common definition of quality or quality criteria, since the evaluation of quality highly depends on the subjective perception of the
content, which is influenced by personal experience and expectations. Secondly, it could also be concluded that there is no
evaluation of quality by users at all. Some companies report that authors, who are aware of the fact, that the created content is
visible by a broader audience in the department or even the company, feel obliged to ensure the quality of their contributions.
Finally, another explanation for this phenomenon could be the conscious decision of companies to motivate employees to
participate in creating content and not discourage them by some kind of “quality control” (Ernst, 2009). So managers should
clearly define some use cases, in which they want such applications to be used and have clear commitment to the use of Web 2.0
applications in daily business.

Through the use of Web 2.0 applications within the surveyed companies, first tendencies of substitution of established
applications can be observed. The substitution of telephone calls and e-mail can be explained with the availability of the content
for a greater audience. Other employees can get some basic information before contacting the authors directly at all. Furthermore,
we assume that a part of the communication is done by Instant Messaging or Social Networks, because of their high diffusion
rates, instead of using telephone or e-mail. This will lead to faster and more efficient processes in R&D because of shorter ways of
communication and shorter response time.

Concerning the impact of corporate use of Web 2.0 applications on innovation management, it has not been possible to make a
significant statement yet. In our study, there are some tendencies visible, which suggest a positive influence at least in the future.
Our respondents do experience some positive influence by the use of Web 2.0 applications, which becomes obvious through the
increasing number of new ideas and of transparency in discussing them. Furthermore, a corresponding tendency can be observed,
that the speed of innovation is felt higher since Web 2.0 tools have been used. However, to make significant statements, the
applications seem not to having been used long enough. But companies using Web 2.0 applications with the goal of increasing the
amount of ideas should be prepared to handle the evaluation and selection of the emerging ideas (Voigt et al., 2010).

8. Conclusion and further research

In our study — based on a literature review and an explorative pre-research — we could show that corporate use of Web 2.0
applications can realize several potentials concerning the generation and the exchange of knowledge within companies. Our
empirical quantitative research of the status quo of corporate use of Web 2.0 applications can close the gap of existing studies,
which do not focus on frequency and usage of such tools in R&D. Based on the evaluation of quality of the content and the
frequency of use, it has been pointed out that the use of Web 2.0 applications and the therewith exchanged knowledge are
important for daily business and so for maintenance of business activity. Concerning support of the emergence of innovations
stimulated by Web 2.0 applications, we have found some tendencies, which indicate a positive influence. So are the increase of the
number of new ideas and the higher transparency in discussing them through the use of Web 2.0 tools. Some statements of our
study are only of limited significance due to the small data base concerning applications like Social Networks or Twitter or
comparable applications. It remains to be analyzed, how corporate use of these applications will develop in the future. In a few
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years, there might be the chance for further research tailored to Social Networks and Twitter or comparable applications. In this
context, it is of particular interest to investigate the presence of tendencies of substitution among the Web 2.0 applications
themselves, for example if microblogging has some influence on the use of Blogs or Instant Messaging. Furthermore, it could be
analyzed, which factors influence the motivation of employees to participate. Our findings show clearly the use in daily business
and it can be assumed, that one reason is the relevance of the content. So far, there are no further significant insights of motivation
factors of employees in this field. Based on the findings of our research, further research could gain clues on evaluating for
example the question which application fits best on which value-added step in order to support companies in implementing
successfully Web 2.0 applications along their value chain.

Nomenclature

IJEST International Journal of Engineering, Sciences and Technology
R&D  research and development

n universe based on the current question

N universe of the survey
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