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ABSTRACT
The aim of this research was to examine : 1) which factors influence the effectiveness of creativity
workshops, 2) whether climate for creativity (measured by the Situational Outlook Questionnaire) during
workshops influences its effectiveness, and 3) whether organizational climate (again measured by the
Situational Outlook Questionnaire) influences the effectiveness of the New Product Development process .
These objectives have been studied via document review, interviews, and questionnaires with project
leaders and project team members within Philips .
The major findings are that : 1) the availability of creative skills of the participants, low accountability and
high multidisciplinarity of the project team positively influence the effectiveness of creativity workshops,
2) the workshop climate dimensions idea support, debate, and idea time lead to a more effective
workshop, and 3) the organizational climate dimensions challenge, freedom, idea support, trust,
playfulness, conflict, and risk taking leads to a more effective New Product Development process .
No significant effect has been found for the hypotheses stating that the availability of domain skills, group
size, the number of OCP steps undertaken, timing in the project, challenge, freedom, trust, playfulness,
risk taking, and conflict influence the effectiveness of creativity workshops . The hypotheses stating that
the skills of the facilitator and the broadness of the problem influence idea generation were partly
supported . The organizational climate dimensions debate and idea time were not found to influence idea
implementation or the effectiveness of the NPD process .
Directions for future research and recommendations to improve creativity workshops and the workshop
and organizational climate are given .
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SUMMARY
The study has been conducted at the Industry Consulting group at Philips Applied Technologies . The
objective of the study was to gain insight into the factors influencing the effectiveness of creativity
workshops, whether workshop climate influences the effectiveness of creativity workshops and whether
organizational climate influences the effectiveness of the New Product Development process in general .
The consultants, working at the Industry Consulting department, support project teams with the
development of innovations by facilitating creativity workshops in which new ideas and product concepts
are generated . The influence of several creativity workshop conditions have been studied : 1) the
availability of domain skills among the participants, 2) the creativity skills of the participants, 3) the skills
of the facilitator, 4) the accountability, 5) multidisciplinarity, and 6) group size of the team, 7) the number
of OCP steps undertaken, 8) the timing in the project, and 9) the broadness of the problem . In addition,
the influence of the workshop climate dimensions challenge, freedom, idea support, trust, playfulness,
debate, conflict, risk taking and idea time on the effectiveness of creativity workshops were examined.
Furthermore, the influence of the organizational climate dimensions challenge, freedom, idea support,
trust, playfulness, debate, conflict, risk taking and idea time on the effectiveness of the New Product
Development (NPD) process have been studied .
The climate dimensions were measured with the Situational Outlook Questionnaire . The effectiveness of
creativity workshops has been measured via the extent to which white cards (a company internal
submission of ideas for potential patent applications) and patent applications have been generated and the
effectiveness of the NPD process via the progress through the stages of the NPD process, and the
assessment of technological, financial and market place success . Besides the questionnaire, data has been
collected via interviews and document review.
The major findings of the study were that 1) the availability of creative skills of the participants, 2) low
accountability and 3) high multidisciplinarity of the team leads to more idea generation during a
workshop or a more effective workshop . Secondly, a high level of 4) idea support, 5) debate, and 6) idea
time was found to lead to a more effective workshop . Finally, a high level of 7) challenge, 8) freedom, 9)
idea support, 10) trust, 11) playfulness, 12) conflict, and 13) risk taking at the organizational climate leads
to more idea implementation or a more effective NPD process .
Based on the results it is recommended that the facilitator should have several creativity techniques ready
and aim at a group size of 7 or 8 . Moreover, the importance of the presence of participants with creative
skills, with a different technological background and a low accountability should be kept in mind .
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I INTRODUCTION
Competition is getting evermore fierce in today's global information society . The economic situation is
characterized by a high level of complexity, dynamism, and uncertainty and the market environment is
highly competitive and uncertain . First mover advantages, fast product introductions, more demanding
product functionality, and shorter life cycles are all increasing competition . In such a business
environment, organizations are forced to continually seek new and alternative means of achieving
sustainable competitive advantage in order to remain competitive . The long-term survival of
organizations depends on its ability to introduce new products into the marketplace or to outperform
competitors in product development (Davila, 2000 ; Hsiao and Chou ; 2004).

1 .1 THE NEW PRODUCT DEVELOPMENT PROCESS
The above described developments have put pressure on the new product development (NPD) process to
produce innovations . While manufacturing has traditionally been a core competence, gaining competitive
advantage by outperforming competitors in NPD has become today's core competence . Nowadays,
organizations are forced to innovate effectively and include winning ideas for successful new products .
NPD has developed into a central dimension in organizations' strategies and is critical to its long-term
performance (Davila, 2000 ; Flint, 2001 ; Hsiao and Chou, 2004; Isaksen and Lauer, 2002).
In order to organize and structure the NPD process, organizations have divided it into different stages . To
manage these stages, formal base-line or stage-gate systems have been widely used . In stage-gate
systems, at the end of each stage there is a decision-making point . At this point, the future of the project is
decided upon. Most stage-gate systems consist of seven stages and seven gates (Van Aken, 2004 ; Davila,
2000). An example of such a system is shown in Table 1 .
Table 1 : An example of a stage-gate system in the NPD process (Stevens, Burley, and Divine, 1999, p. 456)
Stage

Activity

Stage I
Idea generation
Gate 1 Screen versus management idea criteria
Stage 2 Idea reshaping and exploration
Gate 2 Screen versus management idea criteria
Stage 3 Preliminary analysis : very small project stage
Gate 3 Screen versus management analysis criteria
Stage 4 Detailed analysis and early multifunctional project development
Gate 4 Screen versus management analysis criteria
Stage 5 Major multifunctional project development
Gate 5 Screen versus management development criteria
Stage 6 Commercial launch
Gate 6 Screen versus management pre-launch criteria
Stage 7 Commercial success
Gate 7 Management post-implementation review

As can be seen from Table 1, before gate 1 a first stage is passed which is called idea generation .
Generally, idea generation consists of two parts, namely planning activities and the true idea generation .
During the planning activities, issues like the functional specifications of the product, the business plan,
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the resources needed for the development and product launch, and the project plan are decided upon. This
part consists mainly of planning processes to establish the requirements of the project . Besides these
planning activities, the first stage also comprises idea generation, idea development, and idea assessment,
which tend to have a fuzzy nature . The most important goal at stage 1 is a large amount of raw ideas (Van
Aken, 2004 ; Alves et al ., 2005 ; Montoya-Weiss and O'Driscoll, 2000) .
After the generation of ideas, ideas are reshaped and enriched, a screening takes place and ideas are
combined and transformed into concepts . The idea reshaping or concept design stage goes into more
detail to specify the product specifications and the requirements of the development project, like
technological performance or organizational resources . In sum, an idea can be defined as "The most
embryonic form of a new product or service . It often consists of a high-level view of the solution
envisioned for the problem identified by the opportunity" (Koen et al ., 2002, p. 7) . A concept "has a welldefined form, including both a written and visual description, that includes its primary features and
customer benefits combined with a broad understanding of the technology needed" (Koen et al ., 2002, p .
7) .
During the third stage, the preliminary analysis, the marketing and engineering details are developed .
Examples are the product features, the benefits the product will provide, how customers will react to the
product or the feasibility of the product . The first three stages of the NPD, idea generation, concept
creation and the preliminary analysis are also called the fuzzy front end. A graphical representation of the
place of the fuzzy front end in the NPD process is shown in Figure 1 .
Figure 1 : the different phases of the NPD process (Carbone, 2005)
The Front End Development

Launch

After the first three stages, the real development of the product takes place . In literature can be found that
the success rate of the NPD process is really low, only 1 out of 3000 raw ideas becomes a commercial
success (see Figure 2) (Stevens et al ., 1999) .
In order to construct the following universal success curve, Stevens et al . investigated three sources of
information, namely patents, venture capitalist's experience, and literature . The success rates found in all
three sources were similar and have been used to construct the below Figure (Stevens et al ., 1999) .
As can be seen, NPD projects are high-risk undertakings . In general, 46 percent of the resources devoted
to NPD go to unsuccessful projects . Besides, about 35 percent of the products that are launched fail
commercially (Cooper and Kleinschmidt, 1987) .
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Figure 2 : The success rate of the NPD process (Stevens et al ., 1999, p . 457)
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Stage of NPD Proem
The first part of this study focuses on the first three stages of the NPD, idea generation, concept creation
and the preliminary analysis, which is also called the fuzzy front end .

1 .1 .1 THE FUZZY FRONT END
The fuzzy front end of an NPD process consists of the idea generation and concept creation of the NPD
process . During the fuzzy front end, ideas, concepts, and activities are often chaotic and unstructured and
ad-hoc and ill-defined processes exist . Therefore, the part of the NPD is often called the fuzzy front end
(Van Aken, 2004; Alves et al ., 2005 ; Davila, 2000 ; Flint, 2001 ; Montoya-Weiss and ODriscoll, 2000) .
In the literature, it is well recognized that the fuzzy front end is a very important part of the overall NPD
process . A sound fuzzy front end will produce a large amount of well-developed and well-tested options
for new products, product components or product platforms as input for the subsequent development
stage . Besides, the fuzzy front end can contribute to product advantage and low product development
costs and throughput times later on during the development . When performance at the fuzzy front end is
low, it can result in new products getting cancelled in the middle part of the NPD because of a poor match
to strategy. Another possible outcome is the delay of a product launch, because the concept keeps being
changed. Although the importance of NPD has grown enormously, research has not covered all parts of
the process . Research has focused largely on the middle and downstream parts of the NPD, ignoring the
front end . Therefore, nature of the front end is little understood and, as a consequence, little is known on
effective management approaches to improve performance at this stage (Van Aken, 2004 ; Alves et al .,
2005 ; Flint, 2001) .
Filling the gap in the literature and focusing attention on the front end of the NPD process is very
important, because inefficiency in this part will lead to inefficiency in subsequent parts of the NDP
process, or "garbage in, garbage out" (Flint, 2001, p . 307) . In sum, the real key to success can be found in
the fuzzy front end, because here the most significant benefits can be achieved through performance
improvements (Van Aken, 2004 ; Alves et al ., 2005 ; Flint, 2001). The potential of the fuzzy front end has
been recognized for long. For example, Cooper and Kleinschmidt (1987) found that expertise in pre-
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development activities and an early and clear product definition are two of the three most important
success factors of new product success .
Now that the importance of high performance at the early stages of the NPD has been made clear, it will
be described what is needed to reach it .

1 .1 .2 CREATIVITY
The foundation of the organizations' innovative potential during the NPD process and the fuzzy front end
is creativity. Therefore, this concept will be elaborated on .
In order to define creativity, most authors have adopted the definition of creativity of Amabile (1996) or a
shorter version of this definition. According to Amabile, creativity is a broader concept than just the
creation of something new to sell . At its heart, creativity is the production of novel, appropriate ideas in
any kind of human activity . For an idea to be creative, it must differ from what has been created before
and it must be appropriate to the problem presented (Amabile, 1996) . In short, Amabile et al . (1996)
define creativity as "the production of novel and useful ideas in any domain" (Amabile et al., 1996, p.
1155). This definition is used by most authors in the organizational literature .
Woodman et al . (1993) use a different definition of creativity that is worth mentioning . They do not give a
definition of creativity in general, but of organizational creativity . They state that organizational creativity
is "the creation of a valuable, useful new product, service, idea, procedure, or process by individuals
working together in a complex social system" (Woodman et al ., 1993, p. 293). So, they expand the
definition of creativity to the organizational context by including procedures and processes . Besides, they
stress the social influence of creativity by stating that it takes place in a complex social system. Also, they
state that the origin of creativity is the individual or the group . Thus, they argue that creativity can be
analyzed on individual, group or organizational level .
In this paper, the definition of Amabile will be used . The release of the creative potential of employees is
considered essential to the success of the NPD process and organizations . More specifically, the creative
potential of the individuals participating in the fuzzy front end is extremely important, because an
inefficient start of the NPD process will result in an inefficient result . Organizations try to stimulate
employees' creativity and imagination in order to feed the NPD process and to generate ideas efficiently .
Examples are rewards or special creativity workshops, which will be elaborated on below (Alves et al .,
2005 ; Amabile, 1997 ; Hsiao and Chou, 2004) .

1 .1 .3 CREATIVITY WORKSHOPS
As mentioned above, organizations have tried varied strategies to enhance individuals' creativity and
innovativity in the fuzzy front end, like recruiting more creative individuals or using appraisal systems
that reward creativity . A very popular strategy is the use of specific creativity workshops to create special
structures, which enhance creativity and idea and concept generation . These workshops are used because
creativity is not always happening and organizations can not wait for it to happen . By structuring the
process, creativity can be generated more or less on command (Geschka, 1986) .
These workshops can offer a lot of advantages, when compared to individual problem solving. Firstly,
they can provide a larger number of ideas . The founder of brainstorming, Osborn, argued that "a group
using brainstorming produced 44 % more worthwhile ideas than individuals thinking up suggestions"
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(Isaksen, 1998, p . 3) . However, it should be noted that some authors also argue that within a
brainstorming setting people have to wait for their turn, which will lead to less idea generation . Thus, the
use of a creativity workshop may make idea generation much more effective when everybody is able to
express their ideas . Secondly, creativity workshops stimulate more original thinking and avoid that ideas
and solutions are only looked at from one side. Thirdly, creativity workshops integrate all relevant aspects
of the problem area . And, finally, they help develop a broad base of commitment for new projects and
raise the level of motivation that is needed for the implementation of the ideas and solutions found during
a workshop (Geschka, 1986 ; Nijstad et al ., 2003) .
The above mentioned advantages have made creativity workshops very popular. Creativity workshops are
in use in a lot of different industries in different countries nowadays . Despite these advantages, the
popularity has caused many misunderstandings and misuses as well . One important misunderstanding of
using creativity workshops is the view that a workshop is always the right thing to do . However, the costs
of using a creativity workshop can be high . Organizations are investing a large amount of money in it
while it is unclear which factors exactly affect a successful outcome afterwards (Isaksen, 1998) .
Examples of well-known techniques to stimulate idea generation used in creativity workshops are (Birdi,
2004) :
∎ Brainstonning (which is the most well-known)
∎ Brainwriting
∎ Lateral thinking (Birdi, 2004) .
These techniques will be elaborated on in a following section .
In sum, there is a need for stimulating creativity at the fuzzy front end of the NPD process in order to
prevent garbage from entering the NPD process . Secondly, gaining insight in the factors affecting
creativity and idea and concept generation during a creativity workshop is important in order to increase
its effectiveness and to generate creative ideas on command . In general, there are two broad categories of
factors that influence idea generation during a creativity workshop . These are the workshop conditions,
namely individual, team and design factors, and the workshop climate (Birdi, 2004) .
This leads to the first research question :
Research Question 1 : What factors influence the effectiveness of a creativity workshop?
The influence of the factors will be discussed below .

1 .1 .4 WORKSHOP CONDITIONS
In the literature a number of conditions can be found that are influential during a creativity workshop .
These conditions can be classified into three categories :
∎ Individual factors
∎ Team factors
∎ Design factors
Huisman (2006) has examined some individual, team and design factors that affect the result of a
brainstonning workshop . These are the availability of domain skills, group size, the number of OCP steps,
and the timing in the project . In this research, the influence of these factors on the level of idea generation
will be tested. From these factors, it was already found that the availability of domain skills and a small
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group size contributed to idea implementation . These factors, and some others from the literature, will be
discussed in this section .
INDIVIDUAL FACTORS
DOMAIN SKILL A VAILABILITY

Amabile ( 1997) states that one of the factors that has to be present in order for creativity to occur, is the
availability of domain skills or expertise . According to her, domain skills are the foundation for all
creative work. Domain skills include factual knowledge, technical proficiency and special talents in the
target work domain . The presence of domain skills will enable creativity and innovation and will,
therefore, lead to more idea generation .
Hypothesis 1 : Domain skill availability will have a positive relationship with idea generation during
a creativity workshop .
SKILLS OF THE PARTICIPANTS

Another individual factor is the skills in the participation in a workshop . These skills differ from the
domain skills, which are mainly technical skills . Examples of creative thinking skills include a cognitive
style favorable to taking new perspectives on problems or the application of techniques for the
exploration of new cognitive pathways . Skills in participating in a workshop can provide something extra
to creative performance . Even if a person has an extraordinarily high level of expertise, when creative
thinking skills are lacking the person will not produce creative work . When an individual has more skills
in the area of creativity workshops, he or she will be able to add more value to the ideas generated,
compared to a less skilled individual . Creative skills can be increased by practice . However, they take
time to learn and they vary among individuals (Amabile, 1997 ; Sutton and Hargadon, 1996) .
Hypothesis 2 : The skills of the participants will have a positive relationship with idea generation
during a creativity workshop .
SKILLS OF THE FACILITATOR

Besides the skills of the participants in a workshop, also the skills of the facilitator are of importance .
Moreover, when the facilitator has more expertise in the area of leading the workshop, the outcome of the
workshop will be more successful. This means that the workshop will result in more ideas generated
(Sutton and Hargadon, 1996) .
Hypothesis 3 : The skills of the facilitator will have a positive relationship with idea generation
during a creativity workshop .
TEAM FACTORS
ACCOUNTABILITY OF THE TEAM

Ernst (2002) found that when the same team was responsible for the project from the beginning to the
end, instead of just a part of it, this had a positive influence on the success of the project . When the team
is responsible for the entire project, this gives the team more autonomy and responsibility. This high level
of accountability and autonomy will, in turn, have a positive influence on the success of a creativity
workshop.
Hypothesis 4: The accountability of the team will have a positive relationship with idea generation
during a creativity workshop .
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MUL TIDISCIPLIIVARITY OF THE TEAM

Geschka (1986) found that the success of a creativity workshop depends largely on the selection of the
participants . He states that the composition of the group should be a mix of heterogeneous competences
and interests . This finding is supported by other research, which has shown that when a project has been
undertaken by a cross-functional or multidisciplinary team, the results of this project are better. When
team members comprise several areas of expertise, they can make substantial contributions to NPD .
Besides, a multidisciplinary team will help overcome organizational interfaces, because they foster
interfunctional communication . Thus, a multidisciplinary team will contribute both in a direct and indirect
way to the result of a creativity workshop (Ernst, 2002) .
Hypothesis 5 : The multidisciplinarity of the team will have a positive relationship with idea
generation during a creativity workshop .
GROUP SIZE

During most creativity workshops, the number of participants varies between a few and a dozen of
people . Despite this wide range, some restrictions for group size can be found in literature . For example,
Osborn claims that the maximum number of participants in a workshop should be seven . Also Gallupe et
al. (1992) conclude that brainstorming in a large group can hinder productivity . Furnham (2000) claims
the number of people should be about 5 to 7 . According to him, too few people will not lead to a lot of
suggestions or ideas, while too many people will lead to an uncontrollable workshop . In sum, it can be
concluded that an optimum group size exists, which should be between five and seven .
Hypothesis 6 : The group size will have a curvilinear relation with idea generation during a
creativity workshop : An intermediate level of group size (between 5 and 7) will be related to the
highest level of idea generation .
DESIGN FACTORS
NUMBER OF OCP STEPS

An Opportunity Creation Process (OCP) can be used during the first stages of the NPD process to support
creativity workshops . The OCP is a structured and transparent way to generate new product concepts . The
benefits it offers are a clear structure, an open and transparent process and management commitment to
the end result (Van Beers, 2002) . The OCP process is shown in Figure 3 .
Figure 3 : The OCP
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As can be seen from the Figure, the first phase is the preparation phase . During this phase, the setting for
the opportunity creation is built . The topic, scope and problem are defined, the criteria for later selection
are formed, and the stakeholders are briefed . During the idea generation phase, ideas and fragments of
concepts are created. After the idea generation phase, the raw ideas are screened against the developed set
of criteria .
The screened ideas are afterwards used as input for the concept creation phase . In this phase, a set of
typically 10 to 15 concepts is created . The earlier defined selection criteria are used again to create a subset of 5 to 8 concepts which are taken to the short investigation phase . During the short investigation, the
uncertainty of the concepts is reduced and the strong points are enhanced . The final phase of the OCP is
the ranking and decision phase. In this phase, all remaining concepts are presented and evaluated by a
team of stakeholders . The concepts are ranked according to their market attractiveness and fit to the
organization. In general, 2 or 3 concepts are chosen to be further investigated in a marketing study or predevelopment program (Van Beers, 2002) .
The OCP consists of the first three stages of the stage gate model shown in Table 1 and supports the
creativity at the front end of the NPD process, because it provides a clear procedure and creates a climate
that is supportive of creativity (Huisman, 2006) . By using a screening, namely the assessment of the
market attractiveness and fit to the organization, the success rate of projects can be increased (Ernst,
2002).
The number of steps that are undertaken during the OCP is either 4 or 6 . So, in some cases the OCP ends
after the concept creation phase and sometimes after the ranking and decision phase . When 6 steps are
undertaken, a short marketing study is undertaken . Thus, in this situation there is more time devoted and a
clear market orientation. This market orientation will contribute to the effectiveness of the creativity
workshop, because it will lead to better fitting ideas and concepts (Ernst, 2002) . Therefore, the number of
OCP steps will have a positive influence on idea generation .
Hypothesis 7: The number of OCP steps will have a positive relationship with idea generation
during a creativity workshop .
TIMING IN THE PROJECT

The second design factor is the timing of the OCP within the project. During the beginning of the NPD
process, ideas are more unstructured and clear than at the end . Besides, there are less restrictions and
limitations that hamper idea generation (Montoya-Weiss and ODriscoll, 2000 ; Sutton and Hargadon,
1996). Therefore, generating ideas at the beginning of the NPD process will be easier because they have
to meet less restrictions and limitations . Thus, more ideas will be generated when the OCP takes place at
the beginning of a project .
Hypothesis 8 : Early timing in the project will have a positive relationship with idea generation
during a creativity workshop .
BROADNESS OF THE PROBLEM

Creativity workshops can be used to solve several types of problems . Two extremes are a broad or blue
sky and narrow problem . In broad workshops, there are fewer limitations and therefore it is easier to
generate a lot of ideas . In narrow workshops, on the contrary, boundaries will hamper idea generation
( Sutton and Hargadon, 1996) .
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It should be noted that sometimes it can be valuable for a facilitator to use a certain focus . By focusing on
certain aspects, the problem is actually narrowed . In this way, the facilitator is able to assure that the goal
of the workshop will be reached .
At Philips, there are three types of problems that can be a motive for using a creativity workshop :
∎ Ideas and concepts are created for a new technology .
∎ Ideas and concepts are created for a new NPD project .
∎ To make sure that no concepts were overlooked, while a main concept had already been chosen .
As explained above, more idea generation will take place when the problem is broad, so when ideas and
concepts are created for a new technology or a project . Creating options for a new technology is even
broader than creating options for a project, because in the first case everything is open while in the latter
there already is a certain focus . When the goal is to make sure no concepts were overlooked, the problem
is narrow and it will be more difficult to generate ideas .
Hypothesis 9: The broadness of the topic of the workshop will have a positive relationship with idea
generation during a creativity workshop.

1 .1 .5 WORKSHOP CLIMATE
Another factor that has an influence on idea generation is the climate during the workshop . In this section,
climate in general and the climate during a creativity workshop will be elaborated on .
The concept of climate has received considerable attention in literature . Despite this attention, research on
this topic has to cope with the difficulty that an exact definition of the term climate is missing . Many
definitions of climate can be found in the literature (Anderson and West, 1998) . In this research, the
definition of Ekvall and Ryhammer (1998) will be used . They state that a climate consists of an
aggregation of attitudes, feelings, and behaviors of the people in this climate . These attitudes, feelings,
and behaviors characterize the life in an organization .
Among researchers, there is agreement that organizational climate is an important factor contributing to
the creativity and innovation in organizations . It is assumed that organizations are able to create a climate
in which creativity and innovation are either stimulated or stifled (Mathisen and Einarsen, 2004) . Also,
relations between climate and other organizational outcomes, such as productivity or job satisfaction,
have been observed in various research projects (Ekvall and Ryhammer, 1998) .
A well known model of the conceptualization of climate for creativity is Ekvall's . He sees organizational
climate as an intervening variable that can influence organizational processes . These processes, in turn,
can influence innovation . So, he is interested in climates that foster creativity and thus innovation . Ekvall
identifies nine dimensions of climate for creativity . The questionnaire assesses the quality of the
perceived information flow and people interaction within the organization or team . The nine climate
dimensions distinguished in Ekvall's theory are shown in Table 2 (Mathisen and Einarsen, 2004) .
A high value on one of the dimensions is hypothesized to stimulate creativity and innovation, except for
the conflict dimension, where creativity and innovation are high in the case of a low score (Mathisen and
Einarsen, 2004) . A higher level of creativity will result in more idea generation during a creativity
workshop .
Earlier research at Philips has already shown that a number of the above described dimensions of
workshop climate (idea time, debates and risk-taking) influence idea implementation (Huisman, 2006) . In
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Table 2 : The dimensions of the theory of Ekvall (in Mathisen and Einarsen, 2004, p .122 ; Mohammed and Rickards,
1996)
Dimension Description
Challenge The degree to which the people of the organization are emotionally involved in its
operations and goals and find pleasure and meaningfulness in their job .
Freedom The independence of behavior exerted by the members of the organization .
Idea support The degree to which new ideas are treated constructively .
Trust/openness The degree of perceived emotional safety in relationships .
Playfulness/humor The perceived ease and spontaneity, a relaxed atmosphere with laughter and jokes .
The occurrence of encounters, exchanges, or clashes among ideas, viewpoints, and
Debate differing experiences and knowledge . Many voices are heard and people are keen on
putting forward their ideas .
Conflict The degree of emotional and personal tensions in the organization .
The tolerance of uncertainty in the organization and the promptness of response to arising
Risk taking
opportunities .
Idea time The amount of time one can use for developing new ideas .

this research, the effect of the climate dimensions during a creativity workshop on idea generation will be
explored . The following hypotheses are stated :
Hypothesis 10: The level of challenge, freedom, idea support, trust, playfulness, debates, risk
taking, and idea time in the workshop climate will have a positive relationship with idea generation
during a creativity workshop .
Hypothesis 11 : The level of conflict in the workshop climate will have a negative relationship with
idea generation during a creativity workshop.

1 .2 FROM THE BIG IDEA TO INNOVATION
A second goal of this study has to do with the fact that creating a big idea at the front end of the NPD
process is not a sufficient condition for a commercial success at the end . In order to be a success, the
creative ideas in the beginning have to be turned into innovations .

1 .2.1 INNOVATION
Firstly, innovation will be defined . An example of a definition of innovation is from Amabile et al .
(1996) . According to this definition, innovation is a significant change within the organization that
requires a substantial adjustment. Next to this, the innovation must be successfully incorporated in the
organization (Amabile et al ., 1996; Rodriguez, 2002) . So, Amabile states that for a creative idea to
become an innovation, it must not only be implemented, but the implementation has to be done in a
successful way. According to this definition, creativity is seen as the starting point for innovation .
Anderson and West (1998) define innovation as "the intentional introduction and application within a
role, group or organization of ideas, processes, products or procedures, new to the relevant unit of
adaptation, designed to significantly benefit role performance, the group, the organization or the wider
society" (Anderson and West, 1998, p .239) . In contrast to Amabile's definition of innovation, Anderson
and West state that an innovation is successful if it delivers a significant benefit or if it is useful for the
organization. They do not give any preconditions, like the fact that it has to be a substantial adjustment .
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According to this definition, creativity speaks more to the creation of ideas and concepts, while
innovation speaks more to the processes of carrying out and implementing these new ideas in order to
create value.
As can be concluded from the above definitions, creativity and innovation are quite similar . The similarity
has to do with the fact that both have to do with the production and implementation of new ideas .
However, also some differences can be found . A first difference between both concepts lies in the fact
that in the definition of creativity the production of ideas is stressed, while in the definition of innovation
the (successful) implementation of these ideas is stressed . A second difference can be found in the level of
analysis . Both concepts have been thoroughly studied on a group and organizational level . However,
creativity has also been studied on an individual level (Mathisen and Einarsen, 2004) .
In sum, creativity can be identified as the generation of ideas whereas innovation includes the
transformation of these ideas into a new product . Creativity and innovation are interrelated : a high level
of creativity is a necessary condition for innovation . All innovation begins with creative ideas to put into
action in the innovation process (Amabile et al ., 1996).
In the literature, little can be found on the factors affecting the effectiveness of the application of an idea
or concept into a successful product at the job-site . What can be found is that the success rate of the NPD
process is really low, only 1 out of 3000 raw ideas becomes a commercial success (see Figure 2) (Stevens
et al ., 1999) .
In order to study the success or the production of innovations during the NPD process, the review of the
literature of success factors of NPD by Ernst (2002) is useful . After reviewing a large amount of studies
on the topic of the success or failure of the NPD process, Ernst (2002) identified five broad categories that
influence the success of the NPD process . These categories are :
1 . The NPD process : the NPD process and the specific activities within this process
2. The organization : the way the firm organizes for NPD
3 . The climate : the firm's internal climate for innovation
4. The role and commitment of senior management : the commitment of senior management and
corporate commitment to NPD
5 . The strategy : the firm's total NPD strategy
In this research, there will be a focus on the climate factors present in an organization and their influence
on the NPD process because the influence of climate aspects and their relation to NPD have been
neglected broadly in the literature . In general, it can be stated that there is little research in the area of
innovation-enhancing climate or the influence of elements of that climate on the success of new products .
The few studies that have investigated the relationship between climate and the success of NPD conclude
that an innovation-friendly climate for NPD can be seen as relevant to the success of this process (Ernst,
2002). Thus, there is a need to pursue research in this area to further explore the relationship . This leads to
the second research question :
Research Question 2: Is there a relationship between the climate in an organization and the
effectiveness of the new product development process?

1 .2.2 ORGANIZATIONAL CLIMATE
The organizational climate refers to the factors in the employee's work environment or climate on the jobsite that stimulate or hinder the development of an idea into a final product and success . If employees do
not have sufficient support in their actual workplace, the implementation of ideas will be limited (Birdi,
2004 ; Elangovan and Karakowsky, 1999) .
Similar to workshop climate, challenge, freedom, idea support, trust, playfullness, debates, risk taking,
and idea time are hypothized to have a positive influence on idea implementation, while conflicts have a
negative influence . Thus, the following hypotheses can be posed :
Hypothesis 12 : The level of challenge, freedom, idea support, trust/openness, playfulness/humor,
debates, risk taking, and idea time in the organizational climate will have a positive relationship
with idea implementation during a project .
Hypothesis 13 : The level of conflicts in the organizational climate will have a negative relationship
with idea implementation during a project .

1 .2.3 ORGANIZATION FOR INNOVATION
As mentioned above, one of the factors influencing the success of the NPD process is the way an
organization is organized for NPD . In order to improve the effectiveness of NPD, several tools (like
creativity workshops) have been developed and applied . It has been indicated that there exist a positive
relationship between the use of these tools and the performance of the NPD process and that long-term
benefits can be achieved. Therefore, the third research question will investigate the relationship between
the effectiveness of creativity workshops and the effectiveness of the NPD process on the whole . The
following research question will be examined :
Research Question 3 : Is there a relationship between the effectiveness of a creativity workshop and
the effectiveness of the new product development process?

1 .2.4 FROM IDEA GENERATION TO IDEA IMPLEMENTATION
Not all ideas generated during the brainstorm workshop will be implemented . One reason for this is the
fact that not all results are viable when developed further during the NPD process (Chataway, 2002) .
Furthermore, research has shown that a high level of idea generation leads to success or higher
performance (Ernst, 2002) .
Huisman (2006) has concluded that when more ideas are generated during a creativity workshop, further
during the NPD process more ideas will be implemented. Thus, a higher level of idea generation will lead
to more idea implementation or commercial products .
In sum, the following hypothesis can be formulated :
Hypothesis 14: Idea generation during a creativity workshop will have a positive relationship with
idea implementation at the end of the NPD process .

1 .3 CONCEPTUAL MODEL
Now that all theoretical concepts have been discussed, a conceptual model can be presented . As
mentioned above, the different conditions present during a workshop have an influence on idea generation
or creativity. These conditions are individual factors, team factors, and design factors and the climate
during the workshop . These factors are shown in the left part of Figure 4 .
It was also mentioned that the climate at the department or within the organization has an influence on the
success of the NPD process or innovation . This is shown in the bottom right part of the Figure . Finally,
the relationship between idea generation during a creativity workshop and idea implementation during the
NPD process is shown in the middle right part .
Figure 4 : The conc tual model
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Besides the factors discussed so far, the 4P model of creativity of Rhodes is also shown . As can be seen,
four factors influencing creativity can be distinguished . The first is people, or who will participate . In the
case of this study, the people factor is constituted by the participants of workshops and project teams . The
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factors studied with respect to people are the individual and team factors . Process is the second factor
described by Rhodes and includes the methodology to achieve the desired result, which is are creativity
workshops in this study . The factors measured from creativity workshops are design factors and the
workshop climate . The third factor is the product, which comprehends idea generation and
implementation . Besides the actual product, this factor also comprises evaluation of the product which is
not included in this study. Finally, the press is distinguished . Press includes climate factors which support
or hinder the successfulness and is represented by the organizational climate in this study (Antonites,
2003 ; Fagan, 1995) .

1 .4 OBJECTIVE
In the case of Philips, past research has already investigated the influence of some different conditions of
brainstorming workshops on the actual implementation of ideas . However, only the relationship between
some conditions of the creativity workshop and the effectiveness of the NPD process has been studied .
This research will deepen this knowledge and try to indicate (more) factors influencing idea generation or
the effectiveness of creativity workshops, instead of on idea implementation . So, this research will
directly measure the outcome of creativity workshops . Next to this, this study will shed light on the
influence of climate factors on the effectiveness of the NPD process in general .
In general, it can be stated that the objective is to broaden the knowledge of the Industry Consulting
department of Philips with respect to the factors that influence the generation (and implementation) of
ideas or the effectiveness of creativity workshops and the NPD process . The effectiveness of creativity
workshops and the NPD process can be seen as the roots of the successful development of new products .
Broadening the knowledge about the creativity workshops will assist the Industry Consulting department
of Philips in better facilitating these workshops . The factors influencing the effectiveness can be taken
into account so that during these workshops a lot more ideas will be generated and the workshops will
become more effective .
In addition, Industry Consulting will gain more knowledge in the area of developing commercial
successes to create and maintain a leading edge over the competition . The second research question will
give insight in how the climate in an organization can influence the effectiveness of the NPD process .
This knowledge can be applied by advising the different clients how to proceed after a workshop and how
to organize their organization in general .

1 .5 STRUCTURE
This paper will be organized as follows . In chapter 2 the research methods will be discussed . The context,
procedure, sample, methods of data collection, and methods of data analysis will be given . Chapter 3 will
discuss the results of the study . At first, the descriptive results will be given. Afterwards, the relationship
between the factors of creativity workshops and the effectiveness of these workshops will be discussed .
Next to this, the relationship between the climate for innovation and the effectiveness of the NPD process
will be explored. Besides, the relationship between the effectiveness of creativity workshops and the
effectiveness of the NPD process will be tested . The chapter will conclude with some additional findings .
In chapter 4 the findings of the research, the validity and directions for future research will be discussed .
Chapter 5 contains recommendations to Philips, especially to the Industry Consulting department .
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2 RESEARCH METHOD
In this section, the research methods will be explained . First, the research context will be explained .
Second, the general procedure will be given . Third, the sample used will be elaborated on . Fourth, the
data collection methods will be explained : the methods document review, interviews and questionnaire
will be elaborated on and the measures will be described . Finally, the data analysis will be discussed,
namely the general examination of the data, exploratory factor analysis, the assessment of the reliability,
regression analyses, and structural equation modeling will be explained .

2.1 CONTEXT
This study has been conducted at the Industry Consulting department of Royal Philips Electronics . Philips
is one of the world's top 100's brands with a history of 110 years as a technology company and a global
leader in healthcare, lifestyle and technology . Philips is active in more than 60 countries and has its
headquarters in The Netherlands . It employs about 121 .700 employees and had sales of EUR 27 billion in
2006. Philips is a market leader in medical diagnostic imaging and patient monitoring systems, energy
efficient lighting solutions, personal care and home appliances, and consumer electronics (Philips) .
This study has been conducted at the Industry Consulting department, which is part of Philips Applied
Technologies . Philips Applied Technologies continually works on solutions or technologies that
contribute to the quality of life . By applying advanced technologies, they are able to translate innovative
ideas into products that meet market demands . The objective of Industry Consulting is to improve the
performance of the business processes in order to create and maintain a leading edge over competition .
This is done by supporting the translation of creative ideas into commercial success (Philips Applied
Technologies, Philips Industry Consulting) .
The consultants of the Industry Consulting department at Philips facilitate workshops in which project
teams are guided through the stages of the OCP . As mentioned above, the OCP starts with a preparation
phase during which the facilitator and project leader discuss the goal and scope of the workshop .
Afterwards, during the first part of a workshop, the idea generation phase takes place . During this phase,
the facilitator can use several techniques to guide the idea generation . Examples are brainstorming,
brainwriting, or lateral thinking . The most widely-used technique is brainstorming . Brainstorming has
become so popular, because of its simplicity for generating ideas . Four basic rules are used when
brainstorming is applied, namely (Fleming, 2000 ; Geschka, 1986 ; Walravens, 1997) :
∎
∎
∎
∎

No criticism
Freewheeling is welcomed
Quantity is wanted
Combination and improvement are sought

Another technique often used is brainwriting . In this case, the participants write down their ideas without
oral communication (Walravens, 1997) . A final technique frequently used is lateral thinking . Lateral
thinking is a technique, that supplements traditional thinking techniques, and that stimulates restructuring
by introducing discontinuity . The basic principle of lateral thinking is the escape from old ideas and the
provocation of new ones . By using lateral thinking instead of vertical thinking, idea generation will be
more effective because of this provocation and discontinuity (de Bono, 1971) .
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After the generation of ideas, a screening takes place with a subgroup of the participants . The smaller
screened pool of remaining ideas is used to create concepts . During concept creation the whole group
combines ideas into concepts .
After the concept creation, a short investigation of the concepts is conducted by a small group .
Finally, a ranking is made from the resulting concepts .

2.2 PROCEDURE
First, short interviews with consultants or facilitators from the Industry Consulting department were
conducted to collect data about their experience with and perceptions of creativity workshops and to find
all available projects which could be used for the study . These first interviews served for validating the
meaningfulness of the subsequent interviews and questionnaire . Furthermore, information about the skills
of the facilitators has been collected .
Second, interviews have been held with the project leaders of the project teams to collect general data
about the workshops and projects and to measure some individual and design factors, workshop and
organizational climate, and idea generation and implementation .
Third, the participants were asked to fill in a questionnaire to gather more specific data about the
individual and design factors, the workshop and organizational climate, and idea generation and
implementation .
Two measurement points have been selected . The first is directly after a creativity workshop . At this
point, the participants of the creativity workshop have been used to collect data about this workshop . The
second measurement point is located later in the NPD process . At the second point, the project team
members of the projects for which a creativity workshop took place have been used to collect data about
the project .

2.3 SAMPLE
The sample consists of members of project teams that, in the past, made use of a creativity workshop to
generate ideas and concepts . During this study, the project teams with a consultancy relationship with the
Industry Consulting department in 2006 and 2007 have been examined .
In addition, data collected in two earlier studies has been enclosed to the dataset . The first study used is
from Huisman (2006). This study investigated the relationship between organizational climate and idea
implementation . During this study, data was collected from project teams that participated in a workshop
from 1997 till 2005 by asking retrospective questions . The second study is from Van den Beucken (2006)
and the study gathered data about organizational climate in project teams, which participated in a
workshop in 2005 and 2006 . Contrary to the first study, the second one used a longitudinal study to
collect data.
In sum, it can be stated that all available project teams with a consultancy relationship with Industry
Consulting that made use of a creativity workshop have been used .

2.4 DATA COLLECTION
This study makes use of several methods of data collection, which will below be discussed in more detail :
∎ Interviews
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∎ Questionnaire
∎ Document review
This use of different methods to collect data is called methodological triangulation . The rationale behind
triangulation is that the weaknesses of one method will be cumulatively offset by the strengths of another .
In this study, two ways of triangulation have been used, namely within-method and between-method . The
first approach, within-method triangulation, means that more measures or items are used to measure a
factor. Within-method triangulation has been applied to some individual and design factors, workshop
and organizational climate, and idea generation and implementation . Between-method triangulation refers
to the use of more distinct methods to measure the same factor (Arksey and Knight, 1999) . This way of
triangulation has been used extensively in this study, by measuring most factors by both interviews and
questionnaires .
As mentioned above, two measurement points have been selected . At these two points, different variables
have been measured . An overview of the variables and how and when they have been measured is given
in Table 3 .
Table 3 : Overview of the variables
Measurement Measurement Document
Variable point 1 point 2 review Interview Questionnaire
Demographic variables
Age
X
X
X
Gender
X
X
X
X
Job
X
X
X
X
Average length of
employment
X
X
X
Average length in
current
job
X
X
X
X
Individual factors
Domain
skills
X
X
X
Skills
participants
X
X
X
Skills
facilitator
X
Team factors
Accountability
X
X
X
X
Multidisciplinarity
X
X
X
Group
size
X
X
Design factors
Number
of
OCP
steps
X
X
Timing
in
the
project
X
X
X
Broadness of
the
problem
X
X
X
Workshop
climate
X
X
X
Organizational
climate
X
X
X
Idea
generation
X
Idea
implementation
X

2.4.1 DOCUMENT REVIEW
The first data collection method is document review . Document review has been used to collect data
about two items measuring idea generation, namely the number of ideas and the number of concepts,
generated during a creativity workshop .
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2.4.2 INTERVIEWS
Besides document review, two rounds of interviews have been held. During both rounds, semi-structured
interviews have been used . Both planned and upcoming interesting areas were explored . By using semistructured questions, both the model testing possibility (via planned questions) as well as the model
building possibility (by exploring upcoming areas) of interviewing can be taken advantage of . This is
shown graphically in Figure 5 .
Figure 5 : The spectrum from unstructured to structured interviewing and the relationship to theory development
(Wengraf, 2001)
Model-building
Theory-building

Model-testing
Theory-testing
•

Unstructured Lightly structured Heavily structured Fully structured

During the first round, semi-structured interviews with facilitators of creativity workshops (N = 4) have
been conducted to gather information about the possible participating project teams and about the skills of
the facilitator . To measure the skills of the facilitator data about training, certification for certain
creativity techniques and the number offacilitated workshops has been gathered .
During the second round project leaders have been interviewed (N = 17) . Data about demographic
variables, individual, team and design factors, workshop and organizational climate and idea generation
and implementation has been collected .
DEMOGRAPHIC VARIABLES

Gender, job and length of employment in the current job have been measured as demographic variables .
INDIVIDUAL FACTORS

The following individual factors have been measured via interviews : availability of domain skills, and
skills of the participants . The skills of the participants have been measured by asking how often the
participant participated in a similar workshop before . The availability of domain skills has been measured
by asking to what extent relevant domain skills were available during the workshop . This has later been
coded into a four-point scale ranging from 1='not at all applicable' to 4='applicable to a high degree' .
TEAM FACTORS

Accountability, multidisciplinarity and group size have been measured as team factors . Both
accountability and multidisciplinarity have been measured by asking to what extent a statement about the
factor was applicable during the workshop . This has later been coded into a four-point scale ranging from
1='not at all applicable' to 4--'applicable to a high degree' . Group size has been measured on a ratioscale.
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DESIGN FACTORS

The number of OCP steps, timing in the project, and broadness of the problem were measured as design
factors . The number of OCP steps was either 4 or 6, timing has been measured by asking in which stage
of the NPD process the workshop took place . The broadness of the problem has been measured by asking
the goal of the workshop in an open-ended question .
WORKSHOP CLIMATE

Workshop climate has been measured by asking the respondents to what extent the distinct dimensions
from the Situational Outlook Questionnaire of climate were applicable to the workshop . The SOQ is
based on the theoretical model of Ekvall and identifies 9 dimensions, namely challenge, freedom, idea
support, trust, playfulness, debate, conflict, risk taking, and idea time, which influence the climate for
creativity . Besides these questions, two open-ended questions were posed which measured the aspects
most helpful and hindering creativity during the workshop .
ORGANIZATIONAL CLIMATE

At the second measurement point, organizational climate has been measured in a similar way as workshop
climate . Thus, the respondents have been asked to what extent the climate dimensions (challenge,
freedom, idea support, trust, playfulness, debate, conflict, risk taking and idea time) were present during
the project.
IDEA GENERATION

Idea generation has been chosen to measure the effectiveness of a creativity workshop . In the literature,
there is general consensus that idea generation is sufficient for judging the effectiveness of creativity
workshops . Furthermore, idea generation can be operationalized by the generation of intellectual property
and the feeling of goal achievement (Sutton and Hargadon, 1996).
During the interviews, idea generation has been measured by five items :
∎ The generation of white cards (a company internal submission of ideas for potential patent
∎
∎
∎
∎

applications)
The generation of patent applications
The generation of (actual) patents
The feeling of goal achievement of the project leader
The feeling of goal achievement of the facilitator

All these variables have been measured by asking to what extent a statement was applicable, and later
rated into a four-point scale ranging from 1='not at all applicable' to 4='applicable to a high degree' .
IDEA IMPLEMENTATION

Idea implementation represents the innovative outcome of the NPD process . As explained before,
innovation is the implementation of a creative idea . In literature, idea implementation is classified in three
types of measures :
• Economic or financial
• Technological
∎ Commercial or market place
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The feeling of economic success is a well-known measure for the economic result . As technological
measure the feeling of technological success, the progress through the stages of the NPD process, the
production of prototypes and the production of end products are frequently used. Thirdly, the feeling of
commercial success is a familiar measure for the commercial result (Montoya-Weiss and Calantone,
1994) . Finally, the feeling of goal achievement of the project was used to measure idea implementation .
In sum, idea implementation has been measured by asking the respondents the following items :
∎ The feeling of economic success
∎ The feeling of technological success
∎ The progress through the stages
∎ The production of prototypes
∎ The production of end products
∎ Thefeeling of commercial success
∎ Thefeeling ofgoal achievement
Progress through the stages has been measured by asking which stage representing the seven stages of the
NPD process, the most successful concept reached. The other variables have been measured by asking to
what extent a statement was applicable, and later categorized by researcher into a four-point scale ranging
from 1='not at all applicable' to 4='applicable to a high degree' .

2.4 .3 QUESTIONNAIRE
The questionnaire used is shown in Appendix I . The items measuring the climate dimensions are not
included, because of the copyrights .
DEMOGRAPHIC VARIABLES

Age, gender, job, and the average length of employment with Philips and current job have been assessed
as control variables .
INDIVIDUAL FACTORS

The availability of domain skills and skills of the participants were measured by the questionnaire . The
availability of domain skills has been measured by the following item : "Relevant domain skills were
available during the workshop", rated on a four-point scale ranging from 1='not at all applicable' to
4='applicable to a high degree' .
The skills of the participants have been measured by asking whether the respondent participated in a
similar workshop before and, if so, how often .
TEAM FACTORS

Two team factors have been measured, namely multidisciplinarity and accountability . Multidisciplinarity
has been measured by asking the function of the participant (project leader, manufacturing engineer,
purchasing specialist, electronics designer, mechanical engineer, marketing professional, industrial
designer, group leader, software specialist, finance, sales, legal, intellectual property & standards,
supplier, or facilitator) . These functions have been used to calculate the functional diversity of the groups,
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which is appropriate when data are categorical . Functional diversity is an entropy-based diversity index
(H) defined as :
s
H =- Z P, (In P,)
i_1

P is defined as the fractional share of the group members assigned to the different functions (Ancona
and Caldwell, 1992) .
Data about the accountability of the project team has been gathered by two items of the questionnaire .
The first item is a statement about the extent to which the composition of the team remained the same
during the project ("The composition of the team remained largely the same during the project"),
measured on a four-point scale ranging from 1='not at all applicable' to 4--'applicable to a high degree' .
The second item assessed the percentage of people that were involved during the whole project ("Can you
give an indication of the percentage of people that were involved from the beginning of the project to the
latest stage it reached"), measured on a six-point scale ranging from 1='0%' to 6=1 00%' .
DESIGN FACTORS

The timing in the project and the broadness of the problem has been measured via the questionnaire . The
timing has been measured with the following item: "At what stage of development did the workshop take
place?", rated on a seven-point scale representing the different stages of the NPD .
The broadness of the problem has been measured by three items representing whether the goal was to
explore the landscape for a new technology ("The goal of the workshop was to explore the idea and
concept landscape for a new technology"), for a new NPD project ("The goal of the workshop was to
explore the idea and concept landscape for a NPD project"), or to make sure that no concepts were
overlooked when a main concept had already been chosen ("The goal of the workshop was to make sure
that no concepts were overlooked. A main concept had already been chosen") . These items have been
measured on a four-point scale ranging from 1='not at all applicable' to 4--'applicable to a high degree' .
WORKSHOP CLIMATE

To measure the climate for creativity during the workshop the SOQ was used, that consists of 52 items .
Freedom, playfulness, debate, conflict, and idea time have 6 items each . Idea support, trust, and risk
taking have been measured by 5 items each . One dimension, challenge, has been measured by 7 items .
All items have been measured on a four-point scale ranging from 1='not at all applicable' to
4='applicable to a high degree' (Isaksen et al ., 2006).
The dimension idea support has also been measured in a different way, namely by splitting it into peer
support and supervisor support. The rationale for doing this is the fact that in literature this distinction
can also be found (Chiaburu and Marinova, 2005 ; Carr et al ., 2003). Thus, a five item scale from
Patterson et al . (2005) has been used to measure supervisor support . Besides, a three item scale from
Chambel and Curral (2005) has been used to measure peer support .
Besides the 52 items measuring the nine dimensions, two open-ended questions have been added to ask
for the aspect stimulating and hindering creativity during a workshop .

ORGANIZATIONAL CLIMATE

The SOQ has been used to measure organizational climate . In this version of the questionnaire, the 52
items have been used to measure the nine dimensions (challenge, freedom, idea support, trust,
playfulness, debate, conflict, risk taking and idea time) of organizational climate . Furthermore, the 5 items
measuring supervisor support and the 3 items measuring peer support have been added again .
Finally, two open-ended questions have been added measuring the stimulants and hindrances of creativity
during the project .
IDEA GENERATION

Similar to the interviews, the questionnaire measured idea generation by the following items :
∎ The generation of white cards
∎ The generation of patent applications
∎ The generation of patents
∎ The feeling of goal achievement of the participants .
All items have been rated on a four-point scale, ranging from 1='not at all applicable' to 4='applicable to
a high degree' . A sample item is "The workshop contributed or will contribute to the creation of at least
one white card" .
IDEA IMPLEMENTATION

Idea implementation has been measured by asking the respondents the following items :
∎ The feeling of economic success
∎ Thefeeling of technological success
∎ The progress through the stages
∎ The production of prototypes
∎ The production of end products
∎ The feeling of commercial success
∎ The feeling of goal achievement
Progress through the stages has been measured by the following item : "What stage of development did
the most successful concept reach?" . Progress has been rated on a seven-point scale, representing the
seven stages of the NPD process . An example item from the other variables is : "The project, product, or
technology was or will be a market place success" . These items have been measured on a four-point scale
ranging from 1='not at all applicable' to 4='applicable to a high degree' .

2.5 DATA ANALYSIS
A number of analyses have been conducted with the data . It should be kept in mind that the dataset used
for the analyses is the one containing data about this study and the two older studies conducted by
Huisman (2006) and Van Beucken (2006) .

2.5.1 EXAMINING THE DATA
First of all, the data have been examined . Firstly, the amount of missing data has been checked . Secondly,
the dataset has been explored for outliers by checking the values of the standardized scores . Thirdly, the
normality of the items has been checked by calculating the value of the skewness and kurtosis . Finally,
homoscedasticity has been assessed by calculating the Levene statistic .

2.5 .2 EXPLORATORY FACTOR ANALYSIS
Exploratory factor analysis (EFA) has been used to define the underlying structure of the items used to
measure idea generation and idea implementation, because these items do not stem from one theory but
are gathered together . Items with communality (the estimate of the common variance among the items)
below 0 .50 have been deleted . Three measures have been checked to verify the use of EFA . The first is
the Sampling Adequacy, which quantifies the degree of intercorrelation among the items and the
appropriateness of EFA . For the Sampling Adequacy, a value below 0 .50 is unacceptable . The second
measure, Bartlett's test of sphericity, measures the presence of correlations among the items . A significant
value (sig . <0 .05) indicates that sufficient correlations exist among the items which is needed for EFA .
The final measure is the Variance Explained, which shows how much of the total variance can be
explained by the factor(s) . This value must exceed 60%.
Finally, EFA has been used to reduce the data by calculating factor scores for the constructs idea
generation and idea implementation (Hair et al ., 2006) .

2.5.3 RELIABILITY ANALYSIS
Two types of reliability analysis have been conducted, namely interrater reliability and scale reliability .
The reliability of the items measuring the scales has been examined first . In order to do this, Cronbach's
alpha has been calculated to assess the consistency or unidimensionality of the scales . A lower limit of
0.60 has been used (Hair et al ., 2006) .
Afterwards, the Intraclass Correlation Coefficients (both ICC(1) and ICC(2)), the rWg( ;), and the r*,,O)
were calculated to assess the interrater reliability and to determine the appropriateness of aggregating
individual ratings to project level . The ICC(1) is used to assess the reliability of single ratings and the
ICC(2) to assess the reliability of mean ratings . The %0) is an index, which calculates the within-group
agreement coefficient for the raters mean scores based on several items . The r*w,,O) is similar to the rWgo),
but it does not adjust for the attenuation in the observed level of agreement that is due to unreliability in
the ratings of the items . Both the %0} and the r*µ,,U1 have been calculated for each factor and group . For
the ICC(1) the value should be below 0 .50, and for the ICC(2), the rW&, and r*W,O) above 0.70 (Castro,
2002 ; LeBreton et al ., 2005 ; Patterson et al., 2005) .

2.5 .4 REGRESSION ANALYSES
The largest part of the hypotheses (Hl-H9, and H14) has been tested by using regression analyses .
H6, however, has been tested in several ways . At first, the hypothesis has been tested by adding the
standardized score for group size to the regression model . Thus, a linear relationship has been tested .
Secondly, the squared standardized group size has been added to the standardized group score in the

-23-

second round to test for a curvilinear effect . Thirdly, H6 has been tested by recoding a group size smaller
than 5 and bigger than 7 to zero and between 5 and 7 to one . With these values it has been tested whether
a group size between 5 and 7 would lead to a more effective workshop . Finally, a group size below 5 has
been coded to 0, between 5 and 7 to 1, and above 7 to 2 . These three categories have been used to test a
relationship with idea generation .

2.5 .5 STRUCTURAL EQUATION MODELING
Before considering the proposed relationships concerning climate, the accuracy of the climate
measurement models for organizational climate has been examined by means of confirmatory factor
analysis (CFA) with LISREL . A measurement model specifies how a construct is operationalized by a set
of measured items . In this way, it could be determined whether the items used in the SOQ to measure the
climate dimensions load on their a priori factors . Structural equation modeling has only been used for
organizational climate, because the sample size of the workshop climate factors is too small .
Bagozzi and Heatherton (1994) recommend that a partial disaggregation model should be used when there
is a relative large number of items for a moderate number of participants, as is the case in this study . This
partial disaggregation model divides each factor into 2 composites, which are the sum of raw item scores .
These composites have been calculated by using the random number generator function in Excel to avoid
selection bias . In the case of 7 items per factor, 2 times 3 items have been picked randomly to represent
the composites . When a factor consisted of 6 items per factor, these have been randomly divided into 2
groups of 3 . When the factor consisted of 5 items, all 5 have been randomly divided over 2 composites
and 1 item has been randomly added twice . Afterwards, the indices provided by LISREL were used to
assess model fit . The first index is the CFI . The CFI is an incremental fit index, which shows how well a
specified model fits relative to some alternative base model in which,all items are unrelated to each other .
For the CFl, values less than .90 are associated with bad model fit . The Standardized Root Mean Residual
(SRMR) is the standardized average of the residuals between the observed and estimated covariance and
variance terms . The SRMR must be below 0 .08 for good fit . The final index given is the Root Mean
Square Error of Approximation (RMSEA) . The RMSEA is a coefficient which results from taking the
square root of the mean of the squared residuals, which are the amounts by which the sample variances
and covariances differ from the corresponding estimated variances and covariances, estimated on the
assumption that the specified model is correct . Lower values indicate better fit . A good RMSEA is below
.10 (Hair et al ., 2006) .
Next, a comparison has been made between the fit of the measurement models with idea support and
supervisor and peer support by comparing the fit indices (Hair et al ., 2006) .
After evaluating the measurement model using CFA, structural equation modeling (SEM) has been used
to construct a structural model . A structural model can be seen as an extension of a measurement model,
because the relationships of the hypothesized constructs are added . Therefore, the structural model has
been used to test the relationships between workshop climate and idea generation (H10 and H11) and
organizational climate and idea implementation (H12 and H13) .

3 RESULTS
In this section, the results of the study will be given .
3 .1 DESCRIPTIVE RESULTS
Table 4 : The response rate

In the last part of the study, data was collected data from 73
employees in 18 project teams, which is shown in Table 4 .
The response rate is 94 per cent for the interviews and 69 for
the questionnaire .
After combining the old and new datasets, data has been
collected from 121 employees in 50 project teams . Of the 120
employees, 92 percent were men . The average age was 40
years and the modal length of the time with Philips was
between 5 and 10 years and in the current job position
between 2 and 5 years .
The means, standard deviations, and intercorrelations of all
scales are shown in Table 11 . 1 in Appendix II .

3.2 EXAMINING THE DATA

Project Interviews Questionnaires
1 0 (1) 6 (7)
2 0 (0) 1 (1)
3 1 (1) 3 (4)
4 1 (1) 1 (3)
5 1 (1) 9 (11)
6 1 (1) 6 (7)
7 1 (1) 3 (7)
8 1 (1) 2 (2)
9 1 (1) 3 (6)
10 1 (1) 1 (1)
11 1 (1) 2 (2)
12 1 (1) 4 (7)
13 1 (1) 3 (5)
14 1 (1) 4 (5)
15 2 (2) 0 (0)
16 1 (1) 3 (3)
17 1 (1) 1 (3)

18 1(1) 4(7)
The data has been examined by assessing the missing data,
will be Total 17 94% 56 69%
outliers, normality, and homoscedasticity . This
* between brackets the total number of
explained below .
approached participants is shown
The amount of missing data has been assessed for the variables and the cases . Some variables showed a
high amount of missing data due to a lot of missing data in the old datasets . Nevertheless, it has been
decided not to delete any variables to be able to test all hypotheses . 10 cases have a higher amount than
15 per cent, which has been used as a threshold value (Hair et al ., 2006). Therefore, these cases have been
deleted from the dataset .
The dataset has been checked for outliers by searching for standardized values above 141, because a
sample of more than 80 cases has been used (Hair et al ., 2006) . Items, in which values above 141 appeared,
were the skills of the participants, three items from the workshop climate conflict scale, one item from the
workshop climate trust scale, and one item from the organizational climate conflict scale . Cases 65, 68, 1,
65, 13, and 85 belonged to these values respectively . Because 65 appeared twice, this case has been
deleted from the dataset .
Normality has been assessed by looking at the skewness and kurtosis . Skewness is used to describe the
balance of the distribution ; thus whether it is shifted to one side or centered . Kurtosis refers to the flatness
of the distribution compared to the normal distribution . A threshold value of 121 for both values was used
to determine whether the items had a normal distribution (Hair et al ., 2006) . The items gender, skills of
the participant, four items from the workshop climate conflict scale, two items from the organizational
climate conflict scale, group size, and the number of concepts did not meet this criterion . All the above
variables were left out for further consideration except for the skills of the participant, group size and the
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number of concepts. The latter three variables have been kept in the dataset, because otherwise it would
not have been possible to test the accompanying hypotheses (H2 and H6) and because it could be
expected that the number of concepts did not show a normal distribution .
Homoscedasticity refers to the assumption that the dependent variables show equal levels of variance
across the range of independent variables . This has been tested by calculating the Levene statistic for the
proposed relationships (Hair et al ., 2006). Three variables (broadness problem 3, availability of domain
skills, and timing) have a significant statistic . Thus, in this case the variance of the residual term does vary
by idea generation or is heteroscedastic . This heteroscedasticity will result in reduced power of
significance tests when using regression . Therefore, Weighted Least Squares (WLS) will be used to
compensate for the violation of the homoscedasticity assumption by weighting cases differently . With
WLS cases with a large variance count less and cases with a small variance count more in estimating the
coefficient . This will result in estimated coefficients very close to Ordinary Least Squares, but with
smaller standard errors (Downs and Rocke, 2006) .

3.3 EXPLORATORY FACTOR ANALYSIS
Exploratory factor analysis has been conducted to calculate factor scores for the construct idea generation
and idea implementation . The extraction method used was component factor analysis, because the goal of
the analysis was to reduce the data . In that case, component factor analysis is the appropriate extraction
method to use (Hair et al ., 2006) .
IDEA GENERATION

The feeling of goal achievement of participants and the project leader, the generation of white cards, the
generation of patent applications, the number of ideas, and the number of concepts have been used in the
ls` round of analysis . The generation ofpatents and the feeling of goal achievement of the facilitator have
not been included, because of the low amount of valid cases . In the 2nd round the feeling of goal
achievement of the participants has been deleted because its communality was lower than .50 . The
number of ideas and the number of concepts has been deleted in the 3rd round, because of a low
communality . Thus, the factor score for idea generation has been calculated by using two items (see Table
5) .
The resulting model had a Sampling Adequacy of .500, Bartlett's Test of Sphericity of 64 .775 (sig .000),
and the factor explains 94 per cent of the variance . In sum, the model has sufficient fit.
Table 5 : The resulting factors
Idea generation
White cards 0.970
Patent application 0.970
Extraction Method : Principal Component Analysis .
a . 1 components extracted .

Idea implementation
Financial success 0 .914
Technological success 0 .909
Market place success 0 .898
Progress through stages 0 .773
Extraction Method : Principal Component Analysis.
a . 1 components extracted.

IDEA IMPLEMENTATION

The progress through the stages, the feeling of financial, technological, and market place success, and the
feeling of goal achievement have been used during the 1 s` round . The generation of a prototype and end
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product, have been omitted because of the low number of available cases . The feeling of goal
achievement has been deleted during the 2nd round, because it had a too low communality . This resulted
in a four item factor (see Table 6) with a Sampling Adequacy of .820, Bartlett's Test of Sphericity of
69.530 (sig .000), and 77 per cent explained variance .

3.4 RELIABILITY ANALYSIS
Two types of reliability analysis were conducted, namely the reliability of the scales and the interrater
reliability . These will be discussed below .

3.4 .1 SCALE RELIABILITY
The reliability of the scales consisting of more than 1 item has been assessed by calculating Cronbach's
alpha (see Table 6) . Alpha has not been calculated for peer support and supervisor support at the
organizational climate, because the number of cases was only 5 .
Table 6 : Reliability
Scale
Skills facilitator
Broadness problem
Challenge
Freedom
Idea support
Peer support
Supervisor support
Trust
Playfulness
Debates
Risk taking
Idea time
Conflict
Challenge
Freedom
Idea support
Trust
Playfulness
Debates
Risk taking
Idea time
Conflict
Idea generation
Idea implementation

Cronbach's N of
N Alpha ICC(1) ICC(2) items
42 -1 .113
3
101 -.257 - .073 -.257 3
.300
.750 7
workshop climate 48
.750
.170
.551 6
workshop climate 46
.551
.360
.737 5
workshop climate 49
.737
.404 3
workshop climate 46
.404
.184
.839 5
.839
.510
workshop climate 46
.466 3
.466
.226
workshop climate 45
.731 6
.731
.312
workshop climate 49
.671
.254
.671 6
workshop climate 48
.160
.487 5
workshop climate 47
.487
.762
.348
.762 6
workshop climate 44
.058
.110 2
workshop climate 47
.110
.197
.632 7
organizational climate 45
.632
.413
.809 6
organizational climate 44
.809
.486
.825 5
organizational climate 44
.825
.211
.572 5
organizational climate 45
.572
.362
.773 6
organizational climate 45
.773
.313
.732 6
organizational climate 46
.732
.286
.666 5
organizational climate 43
.666
.463
.838 6
organizational climate 44
.838
.393
.722 4
organizational climate 44
.722
.851
.936 2
46
.936
.584
.866 4
29
.866

Cronbach's alpha has been calculated with the item values at individual level . Initially, some negative and
low values were found . Therefore, the covariances between the items constituting a scale have been
assessed . In the case of the trust factor in the workshop climate, two items have been removed from the
scale, because of negative covariance . Probably, this is caused by negative statements of the items .
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Besides, conflict (from the workshop climate), skills of the facilitator, and broadness of the problem do
show an extreme alpha value . This is caused by negative covariances between some of the items
constituting the scale .
When looking at the alpha values of the other workshop and organizational climate factors, some are a
little below the .60 threshold. In most cases this is probably due to the small sample size .
In sum, most scales do show moderate or good reliability, except for the skills of the facilitator, the
broadness of the problem, and conflicts at the workshop climate which are very low .

3.4.2 INTERRATER RELIABILITY
The interrater reliability has been assessed by calculating the ICC(1), ICC(2), the rWgo), and r*wgo), in order
to establish whether individuals in the same project team agree on their perceptions . The size of the teams
ranged from one to nine. Interrater agreement for the teams where two or more members responded was
calculated . The ICC has been calculated for the broadness of the problem, the workshop climate
dimensions, the organizational climate dimensions, idea generation, and idea implementation, because
these scales have been measured at the individual level. ICC(l) values ranged between 0 .058 and 0 .851
with an average of 0 .320 . Some fall outsides the acceptable range but the average value is reasonable .
ICC(2) varies between .110 and .936 with an average of 0 .636 . Although some values are far below the
0.70 criterion, the average is only just below the threshold-value .
Furthermore, the rWgo), and r*wgf;) have been calculated for all project teams of which at least two members
participated in the study . The results are shown in Appendix III . As can be seen from the Table, there is
low interrater reliability for the items measuring the broadness of the problem . Besides, the r*,,,go) shows a
lower agreement between the raters than the r*wgo) . Despite the fact that the r*,g and r*Wgo) show only
moderate fit, it has been decided to aggregate to project level .
It can be concluded that the interrater reliability is moderate .

3.5 THE EFFECTIVENESS OF CREATIVITY WORKSHOPS
The effectiveness of creativity workshops (H1- H9) has been via regression analyses .
3 .5 .1 REGRESSION ANALYSES
H2-H7 have been tested with regression analyses using Ordinary Least Squares (OLS) estimation . Hl,
H8, and H9 have been tested by using Weighted Least Squares (WLS) instead of OLS, because of the
existence of heteroscedasticity . All hypotheses have been tested separately, because of the low number of
cases available . The results are shown in Table 7 .
As can be seen from the Table, H1 has not been supported .
A significant effect ((3 = .507, p = < .05) has been found for the relationship between the skills of the
participants and the effectiveness of the workshop . So, H2 has been supported.
H3 has been partly supported . A positive relationship (0 = 1 .150, p=<.10) has been found for training of
the facilitator . Besides, a negative relationship (f3 = -1 .034, p=< .10) has been found between certification
and effectiveness . In contradiction to the hypothesis, a negative relationship has been found . So, no
certification was associated with more effective workshops . The last item (the number of workshops
facilitated) did not result in a relationship . In sum, H3 has been partly supported .
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Table 7 : Results of regression analyses with idea generation as dependent variable
Idea generation
F
df
1 .333 34

R2
.039

4 .851 15

.257

~
.197

H1a Domain skills

.507
.138
H3
Training
1 .150
Certified
-1 .034
.432
Number of workshops facilitated
8 .239 14
.388
H4
Accountability
- .623
3 .599 13
.231
.480
H5 Multidisciplinarity
.003 17
.000
Functional
diversity
- .013
.048 25
.002
.045
H6 Group size
1 .133 25
.090
.478
Group size +
.525
Group size2
.134 25
.006
Group size
(2 categories : between 5-7 and rest) - .074
1 .307 25
.052
Group size
.227
(3 categories : below 5, between 5-7 above 7)
.060 39
.002
H7
Nr
OCP
steps
- .040
.191 32
.006
.078
H88 Timing
1 .921 34
.157
.340
H9a Broadness problem 1
.063
Broadness problem 2
Broadness
problem
3
- .148
* p<0 .05, ** p<0.10
a To test H9 Weighted Least Squares has been used instead of Ordinary Least Squares
H2 Skills participants

*

1 .874 38

**
**

*
**

**

A negative significant effect (a = - .623, p = < .05) has been found between accountability and
effectiveness . Unlike H4, an opposite effect has been found . Hence, a higher level of accountability will
lead to a less effective workshop.
A positive relationship (,6 = .480, p=< .10) has been found between multidisciplinarity (as assessed by the
project leader) and the effectiveness of a workshop . No significant effect has been found between
functional diversity and the effectiveness of a workshop . Thus, the subjective measure for
multidisciplinarity shows a significant effect, while the objective measure (functional diversity) does not
show an effect . In sum, H5 has been partially supported .
To test whether a curvilinear effect exists between group size and effectiveness, the standardized score of
group size has first been entered in the regression analysis . Squared group size has been added in the next
step . No significant effect has been found with respect to a curvilinear effect of group size . H6 has also
been tested in a different way, namely by testing whether a group size between 5 and 7 resulted in more
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idea generation than a smaller or bigger group size . Again, no significant effect has been found . Finally,
the effect of group size has been tested by dividing the group size in three categories and testing these
categories against idea generation . Once more, no significant effect has been found. Thus, H6 has not
been supported .
The number of OCP steps did not show the hypothesized effect with the effectiveness of the workshop .
Hence, H7 has not been supported .
No support has been found for H8 . This means that no relationship is found between early timing of the
workshop and its effectiveness .
As mentioned above, H9 has been tested with WLS . By using WLS, some evidence has been found that
supports H9 . The 1 s` item measuring the broadness of the problem shows a positive relationship (fl = .340,
p=<.10) with effectiveness . This item measured whether the problem was to create options for a new
technology or not . Thus, a broad problem will lead to a more effective workshop in terms of the number
of white cards and patent applications generated . No evidence has been found for the 2°d and 3rd item
measuring the broadness of the problem .
It can be concluded that part of the hypotheses has been supported : the skills of the participants and the
facilitator, multidisciplinarity, and the broadness of the problem showed their stated effects .
Accountability, on the other hand, showed an opposite effect .

3.5.2 OPEN-ENDED QUESTIONS QUESTIONNAIRE
Besides the data discussed so far, the questionnaire asked which factors were found to either stimulate or
hinder creativity during the creativity workshop . These answers have been coded into the different factors
influencing idea generation . An overview of how often these factors were mentioned is shown in Table 8 .
When looking at the factors stimulating idea generation some factors are mentioned often (in more than
15 % of the cases and thus experienced as being of importance . The skills of the facilitator is the first
point mentioned often :
"Supervision of the creative process"
"Good facilitator"
"Good guidance in the workshop" .
Secondly, idea support is experienced as an important stimulator of creativity during workshops :
"People give follow up ideas, think together"
"Ideas of others inspire new ideas"
"Peer support by the team members" .
Thirdly, debate is a major stimulator of creativity:
"Exchanging ideas of others . "
"Sharing thought and ideas with each other ."
"Mutual discussion."
Fourthly, the multidisciplinarity of the team is often mentioned as stimulating creativity :
"Wide variety of disciplines ."
"People with different background."
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Table 8 : Results of open-ended questions
Factors

Presence
Stimulating creativity

Hindering creativity

Domain
skills
5
3
Skills participant 1 4
Skills facilitator 10 3
Accountability
0
0
Multidisciplinarity 8 0
Group
size
0
1
Number of OCP steps 0 0
Timing
0
0
Broadness problem 0 0
Type of technique 0 3
Challenge
2
0
Freedom
3
3
Idea
support
9
0
Trust/openness
6
0
Playfulness/humor 5 0
Debates
8
1
Conflicts
0
0
Risk
taking
0
1
Idea
time
0
19
57
38
"Different disciplines involved".

A lack of idea time has been mentioned frequently (in 50 % of the cases) as hindering creativity during a
creativity workshop :
"Too little time to show the worked-out ideas and to improve them ."
"Lack of time to do simple experiments ."
"Time limit."

A last interesting point that has been mentioned as hindering creativity is that when a group gets too large
people have to wait for their turn :
"A quite large number of people (many unknown) leads to situation where people have to 'wait'
before they can mention a new idea, and makes people think/evaluate the idea somewhat longer
before mentioning it ."

Thus, even though the group size hypothesis has not been confirmed, it is consistent with the production
blocking phenomenon mentioned in the first section .
In comparison with the results of the regression analyses, the open-ended questions show some overlap :
both methods show that the skills of the facilitator and multidisciplinarity have an influence on idea
generation.

3.5.3 INTERVIEWS
In this section, the results of the interviews will be discussed . Because some quotes were originally in
Dutch, a translation is given. An overview of the Dutch quotes is given in Appendix IV . The results given
are the general perceptions of the project leaders .
The first factor discussed during the interviews is the availability of domain skills . It is striking that all
project leaders said that enough domain skills were available. Some examples are :
"A lack of technical knowledge was definitely not the problem."
"It happens often that there are too many domain skills than too little ."

This result is supported by the fact that 94.4 % of all participants answer to the statement that relevant
domain skills were available with either 3='Fairly applicable' or 4='Applicable to a high degree' . Thus,
the results of the interviews supported the results of the questionnaire and domain skills were available in
the majority of cases .
Besides domain skills, project leaders indicated that creative skills or the skills of the participants are
important during a workshop :
"In my view the composition of the team makes the difference between making it a success or not .
I think personal skills are as important as technical skills ."
"One wants to stimulate creativity, and therefore needs people that are able to deviate from their
daily routine ."

Therefore, these quotes support the significant effect found via regression analysis . In sum, the
participants of the workshop consisted of a mix of people with domain skills and creative skills .
Thirdly, the skills of the facilitator are mentioned frequently as encouraging creativity and the
effectiveness of workshops. For instance, an interviewee said :
"A workshop without a facilitator is very difficult. You need someone who is able to distance
himself from the subject and makes sure everything is covered ."

Thus, the skills of the facilitator that are needed to guide the creative process during a workshop are the
structuring and overview skills . In sum, training skills (found in regression analysis) and guidance skills
are important for a facilitator .
With respect to accountability, the majority of project leaders indicated that the accountability was not
very high. Half of all interviewed project leaders stated that the composition of the project team was not
totally equal to the composition of the participants of the workshop. Thus, the participants in the
workshop did only partially correspond to the project team members :
"Two of the people at the workshop, were not involved in the project . Besides, there were some
people lending a helping hand. So, it was kind of a mix ."

Besides the fact that the accountability was not very high, it also came forward that a low accountability
was not always appreciated :
"Some people were disappointed when we said it was going to be a venture or an incubator
and not a project which would stay here ."

This finding contrasts with the result of the regression analysis, which prescribes that a low accountability
is needed for an effective workshop .
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Fifthly, the multidisciplinarity of the participants has been mentioned often as being important . An
example is the following:
"We made sure that a representative of the client, of Philips Research and people with different
disciplines were involved ."

Project leaders often mentioned the project team as being multidisciplinary (in 87 % of the cases) and
were also aware of the importance of multidisciplinarity . However, this multidisciplinarity is interpreted
as people with different technical backgrounds instead of technical and non-technical disciplines .
The project leaders also gave information about the group size during the workshop . In most cases, the
group consisted of 10 or 11 participants on average . However, a distinction between the different stages
of the OCP has to be made . Generally, the group size was higher during the idea generation and concept
creation phase and lower during the short investigation and ranking stage . An example of the changing
group size is the following:
"I think there were 12 people in the first (workshop), 10 in the second, [ . . .], and 5 in the last ."

During interviews with facilitators, the optimal group size has been discussed . In contrast to the finding
stated above, facilitators indicated that a group size of 8 is optimal for the creative process during a
workshop . Thus, the optimal value indicated in literature (between 5 and 7) and by the facilitator (8) does
not correspondent to the actual group size .
When asking the project leaders about which OCP steps had been undertaken during the workshop, it
proved to be that often only the first four steps of the OCP have been conducted :
"It consisted of two parts . During the first afternoon we generated ideas which we also clustered .
During the second part we elaborated on the clusters and made concepts ."

Thus, it can be concluded that a workshop often stops after the concept creation stage and that the short
investigation and ranking stages are skipped .
The eighth factor discussed during the interviews is the timing of the workshop. In most cases, the
workshop took place at the beginning of a new project :
"It was more or less creation from zero."

However, in some cases the project was already in a later stage when the workshop took place . In this
circumstance, there often existed a problem to be solved in an existing project team . Then, a workshop
has been used to solve this problem as is illustrated in the example below :
"In fact a product already had been made . This product was presented to a client, but he had some
comments on it . Besides, a partner also had a thermal problem . The goal of the brainstorm was
to offer a solution for that thermal problem ."

The broadness of the problem has also been discussed during the interviews . In a lot of cases, the
workshop took place just to create options or applications in a certain area . Besides, the interviews
showed that it is important to clearly state the goal or problem beforehand in order to prevent struggling
later on :
"There was an area of tension present. On the one hand we wanted a practical result, because the
project did not leave a lot of room to begin from scratch . On the other hand, there already was a
concept with some weak points ."
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Apart from the factors mentioned above, the workshop climate dimensions have been discussed with the
project leaders . Firstly, the presence of challenge has been investigated. In general, a high level of
challenge was present during the workshops and the importance of the presence of challenge during a
workshop is put forward, which is shown by the following statements :
"Everybody enjoyed it . Focusing on other things for a while ."
"The nicest part of the process is the creative phase : coming up with new ideas from which later
you can see that they are actually used . It's in the genes of the people working at this
department."
With respect to freedom, some boundary conditions could be indicated which restricted the generation of
ideas and concepts . These boundary conditions had to do with the fact that the problem or project had
certain specifications :
"There were some boundary conditions for the product."

So, although it is important to have the possibility to act freely, the interviews pointed at the existence of
some restrictions during the workshop at Philips .
The participants of the workshops were very supportive for each other's ideas . Thus, the level of idea
support was high . An example is given by the quote below :
"If someone came up with a problem, others would start thinking along and come up
with solutions . That was very constructive ."

Thus, the interviews support the results of the open-ended questions with respect to idea support .
In most cases, the level of trust during the workshops was very high . It turned out that employees within
Philips trust each other when generating ideas and concepts and that people do not steal each other's
ideas :
"One wants to say everything . It is not common to steal someone's idea ."
Thus, the results of the interviews support the findings of the questionnaire .

The level ofplayfulness was also very high during the workshops . Project leaders indicated that jokes and
laughter occurred during the workshop, which confirms the data from the questionnaire :
"There was a good atmosphere . There was a lot of laughter . [ . . .] We just had a lot of fun ."

The sixth dimension of workshop climate discussed was the level of debate . Project leaders indicated that
debates existed during the workshop :
"A healthy discussion ."

During the 2nd part of the workshop (concept creation), more debate emerged than during the 15` part (idea
generation) . This can be explained by the fact that the general rules of brainstorming prohibit any
criticism at other ideas during the 1 s` part .
Although debate was present during the workshop, this did not result in conflicts between the participants .
An example is given by the following quote of a project leader :
"I have rarely experienced a conflict during a brainstorm ."
Thus, generally no conflicts take place during workshops .

The outcome of the interviews showed that risk taking had been shown really often during workshops :

-34-

"There were crazy ideas . Everything was there ."

However, risk taking took mainly place at the idea generation phase . At the final ranking, more common
concepts have been put forward, as indicated by the following quote about wild ideas :
"A lot (of ideas) have been mentioned, but they were dropped during the follow-up ."

When looking at the results of the questionnaire, the general level of risk taking is not extremely high .
This can be explained by the fact that risk taking mainly takes place during idea generation and not during
concept creation .
The final dimension of workshop climate is idea time . Similar to the results of the open-ended questions,
idea time was often too short . There was not enough time to generate sufficient ideas and concepts :
"I would have preferred continuing somewhat longer . Everybody agreed with that . [ . . .] I think the
output would have been higher if we would have continued longer ."

In sum, the project leaders indicated that a mix of people with technical and creative skills was needed for
a workshop. Besides, the facilitator was valued for its structuring and overview. With respect to climate, it
was striking to see that challenge, idea support, trust and playfulness were almost always present at a high
level . Generally, the results of the interviews support the other data used in this study .

3.5 .4 CONCLUSION
In sum, regression analyses show the hypothesized effect between the skills of the participants and the
facilitator, multidisciplinarity, and the broadness of the problem and idea generation. Accountability
shows a negative effect on idea generation .
The open-ended questions from the questionnaire show that the skills of the facilitator,
multidisciplinarity, idea support and debate stimulate creativity and idea generation . Limited idea time
has been mentioned several times as hindering idea generation .
So, the skills of the participants and the facilitator, multidisciplinarity, the broadness of the problem, idea
support and debate can be concluded to influence idea generation during a creativity workshop . The
interviews also pointed at the importance of the creative skills of the participants . Finally, the interviews
showed the presence of a high level of challenge, idea support, trust and playfulness during the
workshop.

3.6 THE EFFECTIVENESS OF THE NPD PROCESS
The effectiveness of the NPD process has also been tested with confirmatory factor analysis and structural
equation modeling .

3.6 .1 STRUCTURAL EQUATION MODELLING
To test the hypotheses concerning organizational climate, confirmatory factor analysis has been used to
test whether the stated items load on their a priori factors . As mentioned in section 2, partial
disaggregation has been used by making two composites per factor for the climate dimensions, to increase
the power. An overview of how the composites were put together is shown in Table V.l in Appendix V .
The resulting model with the composites has been put in LISREL for confirmatory factor analysis using
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Maximum Likelihood estimation . An example of the measurement model for challenge is shown in
Figure 6 .
Figure 6 : Measurement model of challenge
challenge2 +
challenge4 +
chailenqe6
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All values for the partial disaggregation model for organizational climate are shown in Appendix V. The
factor loadings for the items of freedom, playfulness, and conflicts in the organizational climate
composites are above 0 .70. Furthermore, the dimensions, while the other dimensions do not meet this
criterion for one or both composites .
The goodness-of-fit statistics for both the models with idea support and with peer and supervisor support
are shown in the Appendix as well . In general, goodness-of-fit indices indicate how well the model
reproduces the covariance matrix among the items . When comparing the organizational climate model
with idea support with the model with peer support and supervisor support, the first model has a lower
and not significant Chi-Square value . In addition, the first model scores better on the CFI and RMSEA .
The second model, however, does show a better SRMR-value . Thus, the model with idea support instead
of peer and supervisor support can be concluded to better fit the data.
After conducting CFA, the measurement model has been adapted to the structural model to test the
hypotheses with regard to organizational climate and idea implementation . An example of the structural
model for challenge is shown in Figure 7 . At the left side the predictor or exogenous construct ( challenge)
and at the right side the outcome or endogenous construct ( idea implementation) is shown .
Figure 7 : Structural model of challenge
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All climate factors have been tested separately because of the small sample size . In the case of idea
implementation, one item has been fixed and in the case of the climate dimensions one composite has
been fixed (which is shown in Figure 7 by the light gray arrow) . Furthermore, some error covariances
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have been added to the models to improve the model fit . The resulting goodness-of-fit indices and the
regression values of the different models are shown in Table 9 .
Table 9 : The goodness-of-fit indices for the organizational climate dimensions
Factor

X2

Challenge 11 .74
Freedom 11 .74
Idea support 7 .79
Trust
13 .61
Playfulness 15 .36
Debate 10 .64
Conflict 10 .83
Risk taking 7 .85
Idea time 13 .08

p
df CFI SRMR RMSEA Value T-value
0 .23 9 0 .97 0 .10 0 .08 0 .65 2 .14
0 .23 9 0 .97 0 .10 0 .08 0 .65 2 .85
0 .35 7 0 .99 0 .07 0 .05 0 .56 2.72
0 .14 9 0 .94 0 .10 0 .11 0 .64 2 .85
0 .05 8 0 .92 0 .09 0 .14 0 .61 2.78
0 .22 8 0 .97 0 .11 0 .09 0 .66 2.87
0 .21 8 0 .98 0 .09 0 .09 0 .65 2 .89
0 .45 8 1 .00 0 .06 0 .00 0 .59 2.77
0 .11 8 0 .94 0 .09 0 .12 0 .63 2.82

As can be seen from the Table, one dimension (playfulness) shows a significant Chi-Square statistic . This
points at bad model fit . With respect to the CFI, all dimensions have a sufficiently high value . When
looking at the SRMR, many dimensions (challenge, freedom, trust, playfulness, debate, conflict, and idea
time) do not have a value above the 0 .08 criterion . Furthermore, three dimensions (trust, playfulness, and
idea time) have a RMSEA below 0 .10. In sum, the dimensions which meet all criteria or lack only one are
challenge, freedom, idea support, debate, conflict, and risk taking. Besides, these dimensions do show a
significant effect (all t-values are above 1 .96) and thus can be stated to influence idea implementation .
However, conflict shows the opposite effect as stated in the accompanying hypothesis, namely a positive
relation with idea implementation instead of a negative relation .

3.6 .2 OPEN-ENDED QUESTIONS QUESTIONNAIRE
As was the case with the workshop climate, open-ended questions were posed to ask for factors
stimulating and hindering creativity during the project . However, the response to these questions was very
low. Therefore, these answers have not been examined further .

3.6.3 CONCLUSION
With the help of SEM, it has been demonstrated that the organizational climate factors challenge,
freedom, idea support, debate, and risk taking showed their hypothesized relationship with idea
implementation. Conflicts showed a positive instead of a negative effect .

3.7 THE RELATIONSHIP BETWEEN THE EFFECTIVENESS
WORKSHOPS AND THE NPD PROCESS

OF CREATIVITY

H14 has been tested by simple linear regression analysis with idea generation as independent variable and
idea implementation as dependent variable with Ordinary Least Squares . No significant effect has been
found between idea generation and idea implementation . Thus, H11 has not been supported ; a high level
of idea generation did not lead to a high level of idea implementation in this sample .
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3.8 ADDITIONAL RESULTS
Some interesting additional results have been found . These additional results can be divided into a group
of results stemming from the interviews, the creation of a shorter version of the SOQ, a benchmark of the
climate dimensions within Philips with innovative and stagnated organizations, and an overview of the
results of the studied projects . All will be discussed below .

3.8.1 EXTRA INTERVIEW RESULTS
Some interesting points could be found in the interview data . The first point that clearly arises from the
interviews is the possible added value of a workshop guided by a facilitator . As mentioned about, one of
the skills of a facilitator is that he or she can create structure and overview . Besides, it gives the project
leader a chance to participate in the workshop without having to worry about the process :
"I think it is very difficult to both participate in the discussion and cut short a conversation,
because in that case not everybody thinks you are unbiased . Someone from outside is able to do
this better and cut short conversations . People are more tempted to listen to an outsider ."

A second additional result from the interviews is the importance of a good preparation . Before the
workshop actually takes place, the objectives and existing material should be shared . In this way, the
participants of the workshop will be able to prepare better . Without a good preparation, the creative
process during the workshop will not be optimal :
"We were lacking some introduction to the subject for all the people . We had to do it in the
morning . It would be easy if we would have done it before . A short introduction would save a lot
of time ."

Thirdly, project leaders indicated that they wish more guidance with the NPD process after the last stage
of a workshop. Sometimes, project leader experience trouble taking further action afterwards :
"I would like to be able to continue at the end of the workshop . Now the ending is very abrupt .
There should be something to improve this ."

The importance of a good preparation and guidance afterwards is also pointed at by Birdi (2004) . In this
article, it is stressed that before and after a workshop participants should have briefing discussions to
discuss the objectives beforehand and applications of the workshop afterwards .
The fourth additional result from the interviews is the fact that a workshop during a whole day is not
appreciated. Often, workshops take place through a whole day, while many prefer to split a workshop
over two half-days. By splitting a workshop over two separate days, the effectiveness of it could be
raised :
"It was extremely tough the whole day. If it would be split, it would be easier."

Finally, the location has come up during the interviews . It can be concluded that workshops should not
take place in the normal building in order to create a better environment for the creative process during a
workshop :
"Away from work desk, with light and comfortable atmosphere . Have a variety of inspiring
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sources/tools at hand to trigger ideas ."

In sum, several additional factors influencing the effectiveness of a creativity workshop can be found,
namely the preparation, duration, and location of the workshop . Besides, the importance of guidance after
a workshop has been put forward .

3.8.2 SHORT VERSION SOQ
A short version of the SOQ has been made, because many participants of the study complained about the
high number and the similarity of the questions . In addition, not all dimensions of Ekvall's climate theory
are important in the specific situation of Philips . Therefore, a shorter version of the SOQ is proposed .
The shorter version has been made with the help of factor analysis with the 52 items of the original
questionnaire as input . During this analysis, items with communalities below 0 .50, factor loadings below
0 .40 and high cross-loadings have been deleted . The resulting model is shown in Table VI . 1 in Appendix
VI . The factor explaining most of the variance is shown first and the one explaining the least last . Within
one factor, the item with the highest factor score is shown first. Besides, the factor loading, Eigen value
and the variance explained are given . At the bottom, the total variance explained by all factors (in this
case 68 .9 %) is given, which is above the normally used 60 % criterion .
As can be seen from the Table, a 7-factor model resulted after several rounds of deleting items . This
model consisted of 6 dimensions proposed by Ekvall, namely freedom, debate, idea time, playfulness,
challenge, and risk taking.
Remarkably, the playfulness factor proposed by Ekvall is split in two different factors . The first
playfulness factor is characterized by jokes and laughter and the second one by a fun and a playful
atmosphere. Thus, the first one represents the clear presence of humor or the direct presence of
playfulness and the second one a playful atmosphere or indirect presence of playfulness . Besides, the first
playfulness factor has negative factor loadings . Thus, when laughter and jokes are present, this will have a
negative effect.
Besides the 2nd playfulness factor, risk taking also shows negative factor loadings ; these items do have a
negative effect as well .
Another notable fact is the 3 d item of the challenge dimension, which shows a negative factor loading .
Theoretically, the conflict items show a negative effect instead of a positive one, which could explain the
negative loading .
Three dimensions are absent in this short version, namely trust, conflict and idea support . The absence of
trust and conflict could be caused by low scale reliability (in the case of trust) or the presence of an error
covariance between some of the items constituting the scale (in the case of conflict) . The nonappearance
of the idea support dimension could be caused by the fact that idea support is high in all situations .

3.8.3 BENCHMARK WITH OTHER ORGANIZATIONS
The values of the workshop and organizational climate dimensions at Philips have been compared with
values from innovative and stagnated organizations (see the Figure below) . It should be kept in mind that
the available data from Philips has been measured at project team level whereas the data for the
innovative and stagnated organizations is at organizational level .
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Figure 8 : Benchmark with innovative and stagnated organizations
Challenge

Risk

taking

Freedom

1
1
Debate

Idea

support

Trust

Idea

- Innovative
- Stagnated
-- Workshop climate
Organizational climate

time

Conflict Playfulness
As can be seen, some workshop and organizational climate dimensions are higher than the average
innovative organization : trust, idea time, idea support, and debate . Other dimensions, namely challenge,
freedom, and playfulness score below the average innovative organization . Risk taking is about the same
for the workshop and organizational climate within Philips as in innovative organizations . Finally, the
level of conflict is very low in both the workshop and organizational climate .
It is striking to see that the level of freedom in both the workshop and organizational climate is almost the
same level as in an average stagnated organization . Thus, a lot of restrictions are present .
It can be concluded that the workshop and organizational climate at Philips is comparable to the average
innovative organization, except for the fact that the level of challenge, freedom, playfulness experienced
by its employees is much lower. These levels could be increased with the aim of being more creative and
innovative . Besides, the extreme low level of conflicts could be raised a little in order to stimulate
innovation.

4

DISCUSSION

In this section, the research findings will be discussed . Firstly, the major findings of the study will be
summarized. Secondly, the validity of the study will be discussed. Finally, directions for future research
will be given .

4.1 MAJOR FINDINGS
4.1 .1 WORKSHOP EFFECTIVENESS
The first research question concerned the factors that influence the effectiveness of creativity workshops .
The first hypothesis stated a positive relationship between the availability of domain skills and the
effectiveness of creativity workshops, but was not supported.
The creative skills of the participants (hypothesis 2) did show a positive relationship with effectiveness .
Hence, participants with creative thinking skills, such as being good at out-of-the-box thinking or easily
finding solutions to a problem, will cause a workshop to be more effective .
The third hypothesis (a relationship between the skills of the facilitator and effectiveness) has partially
been supported : the training of the facilitator did show a significant effect on idea generation during a
workshop. So, facilitators that did get training (to learn creative thinking techniques) will be able to make
a workshop more effective .
The fourth hypothesis implied a positive relationship between the accountability of the workshop
participants and effectiveness . Accountability, however, demonstrated a negative relationship with idea
generation. Ernst (2002) stated that higher accountability would lead to more autonomy and responsibility
of the team members, which in turn would lead to more idea generation . During the interviews, project
leaders indicated that team members with a lot of responsibility are hesitant when it comes to thinking of
new ideas and concepts . Because they feel fear for new or strange ideas and concepts and impediments,
they are afraid for a lot of extra work and are conservative . Therefore, team members will hesitate to
come up with a large amount of crazy and wild ideas . Besides, project leaders pointed at the fact that new
team members will give more and fresh ideas and concepts . Thus, in the case of NPD at Philips it seems
plausible that a low level of accountability will lead to better outcomes of a workshop .
Multidisciplinarity showed the hypothesized positive relationship with idea generation and hypothesis 5
has thus been supported . With respect to multidisciplinarity, two measures have been tested . The
judgment of the multidisciplinarity of the team by the project leader (a subjective measure) showed a
significant effect on idea generation, while the functional diversity (calculated with the help of the
different functions of the participants and an objective measure) did not show an effect . From the
interviews, it became clear that project leaders assessed a team as multidisciplinary when different
technical disciplines were present . It could be that, in a technological environment like Philips, only
different technical multidisciplinarity or diversity is needed. This can be caused by the fact that the
project teams have to do with mostly technical applications and problems .
The sixth hypothesis stated that an optimal group size exists for workshops . However, no linear or
curvilinear effect could be found . Furthermore, a group size between 5 and 7 (per facilitator) versus a
smaller or bigger group size also did not produce a significant result . Finally, a division in three
categories (smaller than 5, between 5 and 7, and above 7) did not show a significant result either . The fact
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that no effect could be found could be caused by the distribution of the group sizes in the sample . Almost
all groups were much above the hypothesized optimum number.
No support has been found for the hypothesized positive relation between the number of OCP steps
(hypothesis 7) and effectiveness and early timing in the project (hypothesis 8) and effectiveness . A
possible reason why no significant effect has been found for the number of OCP steps could be the fact
that the quality of the results of a workshop has not been used as a measure for idea generation, but only
the extent to which white cards and patent applications were made . The last two steps do not result in any
new concepts (or white cards or patent applications), but in a more thorough understanding of the already
existing ones . The fact that no significant effect was found for early timing could have to do with the fact
that one could experience it as being difficult to generate ideas and concepts when everything is possible .
When the project is taking place in a later stage of NPD, it is clearer what the direction should be, which,
in turn, could give people a clear understanding in what direction to search for ideas .
The broadness of the problem showed a positive effect on the effectiveness of workshops (hypothesis 9) .
Thus, when the goal of the workshop was to create options for a new technology, or when the problem
was very broad, more idea generation took place . In this case, fewer restrictions have to be taken into
account .
Concerning workshop climate, hypothesis 10 posed a positive relationship between the level of challenge,
freedom, idea support, trust, playfulness, debates, risk taking, and idea time and effectiveness . From the
open-ended questions at the questionnaire, three dimensions came forward as being important for
creativity during a workshop . The first is idea support . The participants of the study pointed out that when
ideas and concepts are treated constructively, people build on each other's ideas . Besides idea support,
debate has also been experienced as being a stimulator of creativity and the generation of new ideas .
Thus, when a lot of ideas and different viewpoints are exchanged, more idea generation will take place . It
should be noted that during the idea generation phase of the OCP, criticism is ruled out and therefore less
debate takes place. During the concept creation phase, however, more debate takes place, because it is
allowed. In Table 111 . 1 in Appendix II it can be seen that a positive correlation exists between idea support
and debate . Thus, when either idea support or debate is present in a workshop, the other will also be
present . The final workshop climate dimension found to influence the effectiveness of workshops is idea
time. More specifically, a lack of idea time will hinder the effectiveness of a workshop . When there is not
enough time available, the result will not be optimal . For example, not all feasible concepts will be
worked out . Although idea time is found to be important for idea generation, there is not a lot of idea time
available at Philips, which could be caused by the high costs of a workshop or the declining intrinsic
motivation of the participants during a lengthy workshop . Thus, hypothesis 10 has been partially
supported. No support has been found for the hypothesized negative relationship between conflict and
effectiveness (hypothesis 11).

4.1 .2 NPD EFFECTIVENESS
The second research question looked at whether organizational climate had an influence on the
effectiveness of the NPD process in general . It was hypothesized (in hypothesis 12) that all climate
dimensions have a positive relationship with the effectiveness of the NPD process and conflict a negative .
It was found that five of the hypothesized climate dimensions showed their positive effect on idea
implementation during a project. The first dimension is challenge, or the degree to which people are
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emotionally involved in the organization . Thus, when people are motivated during a project, this will lead
to a better outcome of the project . Because the employees of Philips mainly consist of engineers, in
general the level of challenge to develop a new product is very high . The second dimension found to
influence the effectiveness of the NPD process is freedom . So, when project team members are
independent in their behavior and do not feel any restrictions, the project will result in more successful
products . The third dimension showing a positive significant effect is idea support . Idea support in the
organizational climate refers to the fact that people listen to each other and that initiatives are encouraged .
Thus, when this takes place, more idea implementation will take place . Fourthly, debate was found to
have a significant positive effect on the effectiveness of NPD . This means that the discussion of opposing
opinions and the sharing of diverse perspectives leads to more effective NPD . Finally, risk taking showed
its hypothesized positive relationship with idea implementation . This means that tolerance of uncertainty
and ambiguity will positively influence idea implementation .
Hypothesis 13 posed a negative relationship between conflict and idea implementation . Although a
negative effect had been hypothesized, a positive effect has been found. Thus, when personal and
emotional tensions are present in a project team, this will lead to a more effective NPD process . This
finding can be explained with the term functional conflict . Porter and Lilly (1996) state that conflicts can
be functional for project team effectiveness and, thus, for idea implementation . In this case, however, the
found effect could be caused by the low score on the conflict dimension . As can be seen from Figure 8,
the level of conflict in both the workshop and organizational climate is very low in the case of Philips .
The final research question dealt with the relationship between the effectiveness of workshop and the
whole NPD process . Hypothesis 14 predicted a positive relationship between the effectiveness of a
workshop and the NPD process . Nevertheless, no relation has been found and the hypothesis has not been
supported .

4.2 VALIDITY
In this section, three types of validity will be discussed namely internal validity, external validity and
construct validity.

4.2.1 INTERNAL VALIDITY
Internal validity refers to the degree to which the independent variables caused the effect . The first threat
to internal validity in this study is the selection of project team members . Although all available project
teams have been used, not all project team members from these teams have participated in the study . In
the most extreme case, only one participant per team has been found for participation in the study . The
internal validity with respect to this point could have been increased by asking more respondents per
project.
A second issue is the fact that the participants themselves have been used to collect data about the
determinants of idea generation and implementation . Thus, subjective interpretation of the influence of
these determinants has been used. Internal validity could have been augmented by using objective
measures of the determinants of effectiveness . However, these data were not available for this study .
Thirdly, internal validity has been increased by using both successful and unsuccessful workshops and
projects . Thus, there is no problem of incomplete information with respect to failures .
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Fourthly, memory biases have been diminished by using a longitudinal research design, instead of a
retrospective design . By using a longitudinal design, participants did only have to give information about
recent situations .
In sum, the internal validity of the study is quite good.

4.2.2 EXTERNAL VALIDITY
External validity refers to the extent to which the findings can be generalized to other populations or
environments . In this study, external validity of the results might be limited since the dataset is specific to
one country (the Netherlands), one organization (Philips), and projects that made use of the OCP with a
facilitator . Thus, all data have been collected in a specific situation where a lot of engineers are at work
and where technical new products are developed with the help of a facilitated creativity workshop .
However, by conducting the study at one organization confusing differences between type of industry and
resources have been avoided.
In order to increase the external validity data has been collected from participants from different
functional areas across the whole organization . External validity could be further increased by collection
data from different organizations from different countries .
In short, the external validity of the study is moderate .

4.2.3 CONSTRUCT VALIDITY
The degree to which a set of measured variables actually represents the theoretical construct they are
supposed to, is referred to as construct validity . Construct validity consists of several components, namely
convergent, discriminant, nomological and face validity . The first component, convergent validity,
represents the extent to which the indicators of a specific construct have a high proportion of variance in
common. In this study, the amount of convergent validity has been estimated by looking at the factor
loadings, because high factor loadings indicate that the variables converge on a common point . As was
already concluded in the section on SEM, not all dimensions have high factor loadings and, thus, the
convergent validity of the constructs is moderate .
Discriminant validity is the extent to which a construct is distinct from other constructs . This has been
assessed by looking at the existence of cross-loadings . The discriminant validity is moderate, because
LISREL suggests some more relations between some dimensions and composites and between some error
terms of the composites : an extra relation between the dimension challenge and the composite
ideasupport2 and playfulnessl, between playfulness and risktakingl, between conflict and playfulnessl
and 2, between risk taking and playfulness2, and between idea support and challenge I .
Nomological validity refers to the degree the summated scale makes accurate predictions of other
concepts in a theoretically based model. It can be assessed by looking at the correlation between the
(standardized) factor scores of the constructs . No significant correlation between the dimensions of the
organizational climate model has been found . Thus, the nomological validity is good .
The face validity of a construct refers to the extent to which the content of the items is consistent with the
definition. Here some limitations are pointed out. With respect to the skills of the participants, the
experience in similar workshops has been measured . In this case, the assumption is made that more
experience will lead to more creative skills . Secondly, the broadness of the problem has been measured by
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means of three items. However, these items do not measure the broadness of the problem in a correct
way, but the goal of the workshop instead. Besides, the three items cannot be combined into one scale,
because they do not represent the same underlying principle . Therefore, the face validity for these two
scales is low.
Concluding, the discriminant validity is good, and the convergent, nomological and face validity are
moderate. So, the construct validity in general is moderate . This means that inferences can be made from
the operationalizations of the theoretical constructs .

4 .3 FUTURE RESEARCH
Several directions for future research have been found. The first direction for future research is a more
thorough investigation of the dimensions of workshop climate influencing the effectiveness of a
workshop . In this study, data from only 15 projects has been collected to measure workshop climate .
This, however, was insufficient to statistically test the (accompanying) hypotheses . In a future study,
more project teams should be used to collect data about their workshop climate .
The second direction is a better measurement of idea generation and implementation . In this study, idea
generation is based on the extent to which white cards and patent applications have been generated . These
measures are both subjective, instead of objective . In a future study, a combination of both subjective and
objective measures should be used in order to give a better measure of idea generation and the
effectiveness of a workshop . A good example of an objective measure is the amount of ideas and concepts
generated as a result of the workshop . Although these numbers have been measured for this study, these
have not been used in the later analyses because of the low communalities of these items . Idea
implementation has been measured via the extent to which an end product is or will be a financial,
technological and commercial success and the progress through the stages of the NPD . These have all
been judged by the project team members and are thus subjective measures . Objective measures, like
market share or profitability, should be included in future studies to have a more objective measure for
idea implementation.
A third direction for future research is the relation between conflict in a project team and the effectiveness
of the project. During this study, the measured level of conflict was very low, which could have caused
the found positive effect between conflict and idea implementation . In further research, a more extensive
distinction should be made between high and low levels of conflict in order to be able to test a possibly
positive effect of a low level of conflict or functional conflict .
Fourthly, the effect the level of accountability has on idea generation should be investigated more indepth in order to investigate the found negative effect between the two concepts . This could, for example,
be done by studying a few project teams during a longitudinal study so that the relationship can be tested
over a specific period of time .
Fifthly, the topic of the creativity workshop and its relation with idea generation should be investigated .
For example, when the participants feel affinity with the topic of a workshop or when the workshop has to
do with a moral issue, people feel more motivated and are more enthusiastic to come up with a lot of
ideas . Future research should investigate how the topic of the workshop could influence the result .
Another direction for future research is a more detailed examination of the OCP . As mentioned in the first
chapter, the OCP can roughly be divided into two parts, namely idea generation and concept creation . The
influence of the different factors on each of these two parts could be studied, because the level of
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presence (and influence) of these factors can differ at a different part of the OCP . An illustration of this
effect has already been found in this study for debate : at the first part of a workshop the level of debate
was low, while it was higher at the second part .
Seventhly, the contextual similarity between workshop and organizational climate should be investigated .
Contextual similarity has to do with the difference between the climate during a creativity workshop and
the organizational or departmental climate afterwards . If there are differences between these two climates
the implementation of the ideas generated during the workshop will be limited, because this will not be
supported by the climate after the workshop (Elangovan and Karakowsky, 1999 ; Ettington and Camp,
2002). Thus, in order to be able to profit maximally from workshops, it should be investigated what the
workshop and organizational climate should look like and what the differences are between the two .
Sixthly, future research could be conducted to investigate why the level of freedom in the organizational
climate at Philips is very low compared to other innovative organizations . By examining several factors
(like the amount of product specifications present during a project or the level of bureaucracy at the
project team) that could be of any importance, directives to increase the level of freedom in the
organizational climate at Philips could be given .
Finally, it would be very interesting to study the effect of selected factors on idea generation and
implementation in other organizations . By doing this, comparisons can be made and found differences can
be investigated so as to get a more thorough understanding of the effects .

5

RECOMMENDATIONS TO PHILIPS

The creative process of developing ideas, concepts and innovations can be improved by guiding the
creative process in the beginning of the NPD via creativity workshops and by shaping the workshop and
organizational climate . Philips already devotes a lot of time on structuring and optimizing the NPD
process . In this section, some suggestions for further improvements will be given . The suggestions will be
classified according to the 4P model discussed in the first chapter (see Figure 9 below) and elaborated on
in more detail in the following paragraphs. Furthermore, the mutual relation between and order in which
the recommendations could be carried out is also shown .
Figure 9 : Classification of the recommendations
PROCESS
5 .1 Before the workshop

PERSON
5 .2 Workshop conditions
(individual + team factors)

PROCESS
5 .2 Workshop conditions
I---N (design factors)
5 .3 Workshop climate

PRESS

F-- 10 ' 5 .4 Organizational

PRODUCT
5 .5 After the workshop

climate

5.1 BEFORE THE WORKSHOP
Before the workshop takes place, the facilitator should prepare the workshop with the project leader and
other important stakeholders . Preparation is taking place to decide upon the objectives of the workshop .
This preparation could be extended by sharing the existing material regarding the topic with all
participants . In this way, everyone will be fully prepared at the start of the workshop and no time will be
lost giving general introductions at the beginning of a workshop .
The facilitator could also arrange a little pre-workshop with a few employees (who are not going to
participate in the actual workshop) in order to get an overview of the possible solution areas . These areas
can be elaborated on during the actual workshop afterwards .

5.2 WORKSHOP CONDITIONS
Creativity workshops should be shaped with certain determinants in the back of the head . Firstly,
facilitators should be trained in employing different creativity techniques so that these techniques can be
combined in such a way that the limitations of one can be compensated by the advantages of another.
Although some facilitators did get some training at present, this could be expanded . Examples of useful
techniques facilitators should be trained in are lateral thinking, six thinking hats or TRIZ .
Furthermore, theory and interviews with facilitators pointed out that a group size of 7 or 8 participants per
facilitator is ideal. Thus, even though the statistical results of this study did not confirm this, it was put
forward during the interviews that this group size is best . Therefore, the facilitator should strive for this
number when preparing the workshop .
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When determining the participants of the workshop, it must be kept in mind that participants with creative
skills should be included . Four useful basic creative skills from Torrance Tests of Creative Thinking are
fluency (the ability to produce a large number of ideas), flexibility (the ability to make connections
between concepts), originality (the ability to think of unique ideas), and elaboration (the ability to present
detail in ideas and concepts) . The first skill produces a lot of ideas where the participants can choose from
for further elaboration . Flexibility allows producing metaphor and analogies that expand normal thinking .
The third skill, originality, is important for bringing forward something new . Elaboration is important
because the participants must be able to take ideas and concepts and develop them into an innovation . The
Torrance Tests of Creative Thinking can also be used to assess the creativity of potential team members .
In this way, an overview of their creative skills can be provided which can be used when putting together
a team .
Besides these creative skills, the accountability of the participants should not be too high . The participants
should only partially encompass the project team in order to prevent people to hesitate to come up with
crazy and wild ideas . Furthermore, the participants should have distinct technical backgrounds .
In sum, the facilitator should have several creativity techniques ready and aim at a group size of 7 or 8 .
Moreover, the importance of the presence of participants with creative skills, with a different
technological background and a low accountability should be kept in mind .

5.3 WORKSHOP CLIMATE
With respect to workshop climate, three dimensions have to be stimulated, namely idea support, debate
and idea time . With respect to idea support, ideas and suggestions should be received in a kind way,
people should listen to each other and initiatives should be encouraged . Because the level of idea support
is already high at the workshops at Philips, no special attention should be given to increasing this level
but it should be kept as it is .
Besides, debate should be stimulated during the workshops . Because criticism is ruled out during the idea
generation stage of the OCP, debate should be stimulated (by the facilitator) especially during the concept
creation stage . A facilitator can promote debate among the participants of a workshop by actively
encouraging the participants to take and share different viewpoints, ideas, experiences and knowledge .
Besides, a facilitator should take care that all voices are heard and that everybody is able to put forward
his or her idea.
Finally, idea time should be sufficient . While preparing the workshop with the stakeholders, the facilitator
should take care of the time available because the participants should have enough time for elaborating on
new ideas and concepts during the workshop . Apart from that, the value of the resulting long-term
improvements and possible innovations should be stressed, because these are often not recognized when
short-term goals need to be attained (Isaksen et al ., 2006) . At the Lighting department of Philips, the
Generatinglnnovation (GEIN) initiative is applied, which means that time (40 hours) is made available to
come up with ideas for new products . By applying this concept to the entire organization, more use could
be made of workshops to come up with ideas and concepts .

5.4 AFTER THE WORKSHOP
After finishing a workshop, the results could be given to the project leaders in a standard format . This
format could, for example, be a booklet containing the most potential ideas and concepts resulting from
the workshop . Besides an overview of all ideas, one could think of providing a little description of one or
two sentences about the idea . Furthermore, the concepts resulting from a workshop should be clearly
described . The facilitator should emphasize that not only technical information is written down, but also
information about the advantages and disadvantages . By providing the results in a more standard and rich
format, these results are much more useful afterwards because concepts are retained in a tangible way, are
better remembered and can be used as publicity for (potential) clients .
Moreover, facilitators could take care of a coaching role after the workshop . Facilitators could coach
project leaders with executing the start-up of a project by thinking about which steps to undertake, how to
plan these steps and keeping a possible short investigation and ranking phase lean and mean .

5 .5 ORGANIZATIONAL CLIMATE
Five factors from organizational climate have been found to effect idea implementation . Firstly, there
should be enough challenge present . Employees should be involved in the daily operations and long-term
goals of Philips . Generally, the level of challenge is sufficiently high at Philips so no extra action should
be taken to improve this .
Secondly, freedom among the employees should be stressed . Increasing the level of freedom should get
most attention, because the current level at Philips is very low . This can be attained by giving welldefined outcomes for projects, but letting the project team members develop the means to obtain these
outcomes. Besides, power and decision-making should be shared wherever possible . More specifically,
clear messages should be send by project leaders who own a product or problem to request creative
suggestions from others or input could be asked for problem-solving on high-priority tasks (Isaksen et al .,
2006).
The third dimension is idea support. A higher level of idea support can be reached by developing a
procedure for hearing and responding to new ideas or keeping the criticism of ideas focused on the idea
instead of the person . Furthermore, currently there is a resistance against novel suggestions and a
tendency to think that ideas will not work out because of past experiences . Then, these ideas will not be
considered seriously and not be elaborated on . Instead, project team members should be supportive to
new suggestions even if they have already been tried in the past (Isaksen et al., 2006).
The fourth dimension is debate. Although sufficient debate is present at the moment, it should be taken
care of that debate stays present . Therefore, it should continue to exist that project team members are able
to take and share different viewpoints and that everybody is listened to . Interactions between management
and employees should be stimulated, for example by having lunch together or socializing . Besides,
sufficient resources for communication should be available (Isaksen et al ., 2006) .
Some level of conflicts between project team members should be stimulated . This can be done by
interaction seeking of the project leader during team meetings . In addition, project team members can be
included more in the decision-making process in order to create more conflicts (Isaksen et al ., 2006) .
Finally, risk taking should be stimulated at Philips . An important strategy is to reinforce the importance of
learning from mistakes . This could be supported by stimulating project team members to take action
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without consensus from others in the team (Isaksen et al ., 2006). Because there is a positive significant
correlation between risk taking and freedom, stimulating risk taking will also help increase the level of
freedom .
Besides trying to improve the organizational climate on the above mentioned dimensions, the current
climate in project teams could also be assessed (with, for example, the short version of the SOQ) so as to
be able to improve the climate of these specific project teams . In this way, precise improvements for this
project team could be implemented in order to adjust dimensions that score too low (or high) in this
particular team.
When combining the recommendations with respect to the preparation, actual conduct of the workshop,
guidance afterwards and the climate, it could be suggested to work with two facilitators for one project .
By using two facilitators, one facilitator could focus on the more formal and structured part (preparation
beforehand and coaching afterwards) and one could focus on guiding the real creative process (idea
generation) . Although the costs of this design will be higher, the advantage is that larger group sizes (so
above 7 or 8) can be handled and, thus, more idea generation will take place.
As mentioned above, several factors are of importance for the implementation of ideas . A facilitator could
also coach project leaders to shape the organizational climate at their department .

5.6 CONCLUSION
The way the consultants at IC make use of the OCP to support project teams with developing ideas and
concepts for new products offers several advantages :
∎ The OCP results in a large amount of new product ideas and concepts
∎ The OCP is a structured way to generate new product concepts
∎ The OCP is a transparent process, so it is clear to everyone how it is functioning
∎ The OCP supports organizational memory of new product ideas and concepts by providing output
after each stage
∎ The OCP offers participants a chance to experience skill variety : Participants are able to perform
a variety of interesting tasks during the OCP, namely learning about products and markets,
shaping old ideas into new ones, or refining the ideas of others
Furthermore, by stressing the coaching role at the end of the OCP and by extending the coaching to later
stages of the NPD, IC is able to offer project leaders a complete package of assistance from the first idea
to an actual product .
The advantages of working with the OCP are supported by the Figure below . In this Figure, the progress
of the ideas and concepts through the whole NPD process is shown . As can been seen, 17 projects have
been pre-launch terminated, 27 are still in progress and 4 are a commercial success . Thus, the overall hitrate is very high . Besides, the number of raw ideas needed to create these four successes has been
calculated and resulted in 6191 ideas or 1548 per success . When comparing this number with Figure 2, it
can be concluded that the number of raw ideas needed to produce an innovation at Philips is half of the
average number needed by other organizations .
In sum, the Figure below and the number of raw ideas needed per commercial success point at a very
well-functioning OCP and NPD in general at Philips.
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Figure 10 : The progress of the ideas and concepts through the NPD
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APPENDIX 1 : THE QUESTIONNAIRE
Section I General information
Please fill out the biographical information below
1 . At the time of the workshop and project I was:
Member of the core team Member of the extended team
0 Not applicable El Not applicable
0 Project leader El Finance
F-1 Manufacturing engineer [] Sales
0 Purchasing specialist El Legal
r-1 Electronics designer 0 IP&S
0 Supplier
0 Mechanical engineer
~ Marketing professional F1 Facilitator

0 Industrial designer EJ Other expert, namely :
Q Group leader
~ Software specialist
0 Other, namely :
Amount of time with Philips

Amount of time in job position

~ 0 - 6 months
~ 7 mo . 1 yr .
0 1+yr .-2yrs .

[] 0 - 6 months
[] 7 mo. 1 yr .

~ 2+yr .-5yrs .

[] 1+ yr . - 2 yrs .
Q 2+yr .-5yrs .

~ 5+yr .-10yrs.
~ 10+ yr . - 20 yrs .

[] 5+ yr . - 10 yrs .
[] 10+ yr . - 20 yrs .

El 20 years or more
Age:
Gender:

SECTION I - Response Key

3 = Fairly applicable

1= Not at all applicable

2 = Applicable to some extent 4= Applicable to a high degree

Please give your response to the following statements about the workshop .
2

1 remember the workshop ..

3 I remember the project that made use of the workshop .

4 Important stakeholders were involved during the workshop .
5 A resource manager (e .g ., group leader) was involved during the workshop .
6 . Have you participated in a similar workshop before?
DYes, times
ONo
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Section 11 The workshop
The questions in this section are about the workshop you participated in .
\
SECTION II - Response Key
1 = Not at all applicable
2 = Applicable to some extent

3 = Fairly applicable
4= Applicable to a high degree
J

Please give your opinion on the goal and goal achievement .

1

2

3

4

1 : " The goal of the workshop Was to explore the idea and : concept landscape for a new4echnólogy . ~© 0 M M
2 The goal of the workshop was to explore the idea and concept landscape for a NPD* project . El 0 Q El

4

The goal ofthe workshqpw as,to make sure t
ncepts were overlooked. A main conce
had -already been chosen. Relevant domain skills were available during the workshop .

5

The goal of the workshop -~s~b~~n achieved .

6

The workshop contributed or will contribute to the creation of at least one white card .
The workshop contributed or ~1l contribute to the bling of at least'oii'e_patei~t application .

~ L~ Cl CI
El oao

ng: Q ri
0000

The workshop contributed or will contribute to at least one patent .
* NPD : New Product Development

At what stage did the workshop take place? Please tic3~Aestage that ma!'st :'closely resembles the definition given . ~
0 Stage 1

E] Stage 2

E] Stage 3

E] Stage 4

EJ Stage 5

0 Stage 6

No project;
Tiny R&D effort; Small project ;
Raw ideas ; 0.1-1 man-year ;
R&D effort;

Significant project ;

Significant R&D effort; effort;

launch;

Ideation ;

10+ man-year ;

Full-scale plant capacity;
Economic profit in
built;

Ideas Shaped and 1-3 man-year;

Major development Commercial

EJ Stage 7

Pilot plant R&D;

Technology or explored ;
market driven;
Un-screened;
Un-researched;

Plant working, nearing

Patents issued Patents with potential Product definition;
Customer trials and Sales force sight;
Raw ideas or very likely value exist ;
screened ;
to, but are of Market segmentation and test marketing prove trained, market Crown jewel patents
exist;
Patent disclosures unknown
analysis;
competitive
role out

Not market submitted ;
segmented

Commercial success;

value;

Quantitative market size advantage ;

Sustainable

and critical requirements Scale-up
Patent application Opportunity
filed ;
analysis done determined
engineering
Secondary

before stage 4

competitive advantage ;
Continues
improvement in place

beginning

market research

10 What stage cifrl ..evitopmén.t did ,orwill the mt?st,sUcée1ssful con, concept reach? ~
Stage 1 [1

Stage 2E]

Stage 3 El

Stage 4E]

Stage 5 0

.`
Stage 6 []

Stage 7E:1

Section III

The workshop climate

The questions in this section are about the climate or atmosphere of the workshop you participated
in.

1 . Can you describe the (core) project team that participated in the workshAp,(numberof,peo,ple,

The fanad part of this section is not provided, because of an agreement with the copyright owner.

Section IV The Project
The questions in this section are about the project, which elaborated on the concepts generated
during a workshop.
1 . Is the project still ongoing?
FjYes
FlNo
\

SECTION IV - Response Key
1= Not at all applicable

3 = Fairly applicable
2 = Applicable to some extent 4 = Applicable to a high degree
/

1 2 3 4

Please give your opinion on the composition of the team during the project .
2

El 1:1 Fl

The composition of the team has remained largely the same during the project .
0% 20%

3 Can you give an indication of the percentage of people that were ~ ~
involved from the beginning of the project to the latest stage it

40%

0

60% 80% 100%

M

reached?

Please give your opinion on the outcome or future outcome of the project .
4 . The aim of the project was to create a product. In which of the following categories would you place this product?
~ New to the world

New products that create an entirely new market

~ New to the company

New products that, for the first time, allow a company to enter an
established market

Fj Additions to existing product lines .

New products that supplement a company's established product
lines

D Improvements in/revisions to existing products

New products that provide improved performance or greater
perceived value and replace existing products

~ Repositioning

Existing products targeted to new markets or market segments

~ Cost Reductions

New products that provide similar performance at lower cost and
replace existing products

SECTION IV - Response Key
1 = Not at all applicable
2 = Applicable to some extent

3 = Fairly applicable
4= Applicable to a high degree
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1 2 3 4
5

The project, product, or
technology was or will be a
market place success .

E .g. It achieved (will achieve) its ; market share goals, revenue
goals, revenue growth goals, unit volume goals, level of customer
acceptance, level of customer satisfaction after use, number of

El

o

El El

customers goal .

6

7

The project, product, or

E .g. It achieved (will achieve) its break-even time goal, met its

technology was (will be) a
financial success .

margin goal, met its profit goals, and met its IRR or ROI goal .

The project, product, or
technology was (will be) a

E .g. It met (will meet) performance specifications, quality
specifications, targeted development cost goal, provided

technological success .

competitive advantage, level of innovativeness, ability to launch
on time, speed to market.

8

The project has generated or will generate at least one prototype .

aooo

9

The project has generated or will generate at least one end product .

10

The project that made use of the workshop has fulfilled or will fulfil its predefined goals .

El El 0 El
11 11 El El

1 I If the project, product, or technology did not or will not fulfill its predefined goals, whát,are the main reasons an
what would have made it a success? ,

Section V The project climate
The questions in this section are about the climate or atmosphere during the project, which worked
on the concepts generated during a workshop .
T . Can' you Aescribe the (core) project team which worked on thé ~óncepts (numbergfpeopk,`etc .)?

The final part of this section is not provided, because of an agreement with the copyright owner.

APPENDIX 11 : DESCRIPTIVES
Table H . 1 : Means, standard deviations and zero-order correlations amongst study variables
N

M

SD

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

1 Doman skills 37 3.36 0.54
2Sk1lls
participants

16

449

378

002

3 Training 42 1 67 0 48 0 .04 010
4 Certification
~t

42

~ho~

42

1 .64 0.49 0.02 0 .02
6.18

2.81 0.

.95"

0.06 -.80° -.89TM
09

6Aacountab8ity 16 2.69 0.79 0 .03 -.37
7 Functional 15 3 47 0 74
diversity

8
20
1
04
0
50
MulBdisdPhnarity 0 .21
9 Camup size 28

1045

-.02

-.10 -26

. 66' 0 .26 0.07 0 21

.02

-.34

0 .35 -.01 -.07 0 .21 0 04 - 04

4 86 0.10 -.36

-. 21

-.15 0 .22 - 16 0.49 -.23

10 Nr OCP Steps 43 4 .86 1 .04 0.09 0.34 0.04 -.02 -.06 - 12
46

11 Timing

12 Bn adness
47
problem 1

2.67 0 91
0 39
0.22

13 Broadness 47 3 32 0
.73
problem 2
0.17

-.05

14 Broadness
48 2.08 1 .00
-.15
pmblem
3
022
15 Challenge 14 3 26 0 29 0 .09 - 08
WC
16 Freedom WC

14

17 Idea support
wc
18 Trust WC

15
14

N9 Playfulness

3
15

2 48 0 28 0

31

0

-

.03

-.03

.20
•22
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002

0

32

,61`

3.15 0 39

53'

15

.58*

-.37 - .49 - .46 0.16 0 .33
-.44 -. 58' 0 .10 0 51

0 .01

-.20

1.49 026

72„

.62*

-04

0.08 -.20 0.14

-.33

0.00 0 00 0 .00
0.11

011

0.17

19

19

0.09

26 Idea support 34 3 .19 0.48 0.12 0C
33 2 89 0.46 0.18
27 Trust WC
2 94 0 .54 0 21

29 Debate OC 34 3 05 0 .50

0

-

0 .13 0.13
- . 27

05

-

18

.27
-

16

0

021

1

-.11 0 34

-. 13 -.21 -.02 0 .18

0

07

.09

-.25

.87°` 0.27
0 .46 -.25 0 18

-.20 -.20 0 40

.67"•

-.01 -.09 -.15 - 06 0 22 0.28 0.26

„
0(r

-.23

0.03 0.01
-.24 - 14

-.60 0.33
- 40

-.08

-20

- . 04
- .15

-.60 -.20 - 13

0.28 -.50 - 05
021

-24

.65' 0.48

031

-.22

-.09

-.13

0 20

-.16

- 30

0 26 - .22 0.25 0.23 0.09 •.08

-.08

-.21 Oil
-.60 0 .18

-.03 -.14 -.14 -.30

0 10 0.12

-. 02 -.11

- .01

. 56•' - 28 0 .07

0.18

0.08 24

41'

.59**

-.40

0.02 0.02 0.02

013

. 70`* 0 28

08

31 Idea time OC

009

-. 10 -.22

0 38

0 .09 0.09

-46

-.20

-.06

-.40

.25

-. 14 0.29 0.36

0.06 0.10 -.25

0.03

-. 21 -.24

021

.64" -.02 0.38

.61' 0.46 0.10 0.39 0.34 0 29 0.29 0.11

014

- 33 0 .11 0 08

0 .23

0 08

30 Risk taking 33 2 .75 0 .50 0.35
0C
2.86 0 57 0.13

-.17

-.18 0.07 0.26 0.29 - 39 017 0.34 0.43 0.32

0 .34 0 .50 -.06 0.24

-.11

-.12 -.42 -39

0.21

. 35' - 08 0 .24

- .28 -.04

-.46 0 .22 0.03

-.34

25 Freedom OC 34 2 70 0 .48

34

.26

2.40 0 58 0.40 0 21 -.16 -.28 -.18 0 23 0.18 0.26 0.01
0.34

34

-. 18 0.10

0.09 0 .16 0.06 0 .36 -.05 0.27 -.06 0 15 0 .25 0 .08 -.19

24 Challenge OC 33 3 23 0 35 0 .07

28 Playfulness
OC

-.40 0 28

- .10 0 00 -.09 - 11 0.37 -.08 -.30 - .03 0.05 0 25 -.49

~ Risk taking 14 2 .85 0 38 0 18 -.16 -.24

23 ConflIcts WC

006

- .59' 0 32 0 .21

3.39 0 .22 0.21 -.17 - .45 - .46 0.14 028 0.03
15

0.22

14

0 .21 -.21 -.02 -.05 0.12 - .11 -.02

0.06 0 04 0 .06 -.06 -.28 0.06 0.16 0.08 0.03 0 .01

.19 0.18

20 Debate WC 15 2.99 0.23 0.11 -.13

22 Idea time WC

-.42 0.08 -.12

2.09 1 08 0.15 0 47 -.11 -.17 0 .00 0 .23 -.21 -.01 -.42' 0.21

-
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12

0

31
0

0
0

0

30
26

.52"

23
0.23

37*

13

.60"
.49" 0 .33
.43• 0 .23 35'
.48" 0 .28

.41' 52"

0.08 0.21 0 07 -.06 0 28 0 25

32

33

32 Conflicts OC 34 1 .63 0.52 0.42

0

.11

Oil

0

02

- .80 0.13 0 .18 0 33 0 07 0.21

0

23

45„

-

14

28
33 Idea 46 0 00 1 00 0.17 50* - .18 -.25 0 .23 -.54' 0 42 - .08 0.17 -.05 0.15 0 28 - .16 - .22 - 13 0 .14 -.17 0.45 - .52' - .34
generation
OB
12
~ id~ 48 0.00 1 00
implementabon
' Correlation is significant at the 0 05 level (2-tailed)
** Correlation is significant at the 0 01 level (2-tailed)
WC = workshop climate, OC = organizational climate

0

01

-.20 -.20 0 .26

- .20 - .08 0 .22 0.20 0 28 0.14 - .04

' The workshop climate and organizational climate factors have been calculated by averaging the accompanying items

48„

- .28 - .31 0.15 - .23 0.00

-.09 0 .08 0 33 -.18 0 24 0 25 57" 0 28 0.00

0 .27 43' 0.31 0.07 0.04 021 0 .27 - .03

016

0 18

APPENDIX III: INTERRATER RELIABILITY
Table 111 . 1 : The rWgo), and r*W go) values
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.71
.44
.65
.38
.38
.55
.89
.73
.74
.49
.49
.24

.96
.77
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.78

.92
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.66

.94
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.81

.87
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.80
.57

.96
.81
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.92
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.92
.67
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.77
.93
.64
.89
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.90
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.52
.93
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1 .00
1 .00
.68
.96
. 88
.96
17 10
.42
.82
.79
.54
.82
. 89 - .15
. 96
18 6
.60
.54 - .02
. 84
WC = workshop climate, OC = organizational
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. 87 - .60
.49 - .07
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APPENDIX IV: TRANSLATION OF QUOTES
Table IV : Translations of quotes
"It happens often that there are too many domain
skills than too little ."
"In my view the composition of the team makes
the difference between making it a success or not.
I think personal skills are as important as
technical skills ."
"One wants to stimulate creativity, and therefore
needs people that are able to deviate from their
daily routine."
"A workshop without a facilitator is very difficult .
You need someone who is able to distance
himself from the subject and makes sure
everything is covered ."
"Two of the people at the workshop, were not
involved in the project . Besides, there were some
people lending a helping hand . So, it was kind of
a mix."
'We made sure that a representative of the client,
of Philips Research and people with different
disciplines were involved ."
"I think there were 12 people in the first
(workshop), 10 in the second, [ . . .], and 5 in the
last."
"It consisted of two parts . During the first
afternoon we generated ideas which we also
clustered . During the second part we elaborated
on the clusters and made concepts ."
"In fact a product already had been made . This
product was presented to a client, but he had
some comments on it . Besides, a partner also had
a thermal problem . The goal of the brainstorm
was to offer a solution for that thermal problem ."

"There was an area of tension present . On the
one hand we wanted a practical result, because
the project did not leave a lot of room to begin
from scratch . On the other hand, there already
was a concept with some weak points ."
"Everybody enjoyed it. Focusing on other things
for a while ."
"The nicest part of the process is the creative
phase : coming up with new ideas from which later
you can see that they are actually used . It's in the
genes of the people working at this department ."
"If someone came up with a problem, others
would start thinking along and come up with
solutions. That was very constructive."
"One wants to say everything . It is not common to
steal someone's idea ."

"Eerder te veel als te weinigf
"Ik zie dat in de samenstelling van het team vaak
het verschil zit tussen iets maken en iets tot een
succes maken . Ik vind de persoonlijke kwaliteiten
net zo belangrijk als de technische ."
"Je wilt creativiteit prikkelen en je moet dus
mensen hebben die niet te vast in het spoor
zitten ."
"Een workshop zonder een facilitator is heel
moeilijk . Je moet iemand hebben die afstand
neemt en zorgt dat je volledig bent."
"Er zijn 2 mensen die wel bij de workshop zijn
geweest, maar niet bij het project betrokken zijn .
En er zijn wat mensen die hand en span diensten
verrichten . Het is dus een beetje een mix.f
'We hebben zo gekozen dat er mensen van de
client en Philips Research bij waren en gekeken
naar de disciplines . Dat alles aanwezig was .f
'I k dacht de eerste (workshop) 12, de tweede 10,
[ . . .] en de laatste met 5 ."
"Er zijn 2 delen geweest . De 1e middag was
ideeën genereren en toen hebben we ze ook nog
geclusterd . En de 2e keer zijn de clusters
uitgewerkt tot concepten ."
"Er was eigenlijk al een product gemaakt . Dat
product was bij een klant op tafel gelegd, maar
die had daar wat commentaar op . De partner die
het product meeontwikkeld had eigenlijk ook nog
een thermisch probleem . Het doel van de
brainstorm was om met een oplossing te komen
voor dat thermische probleem ."
"Er zat een spanningsveld . Enerzijds wilden we
praktisch resultaat . De ruimte in het project was
niet zo dat we gewoon van scratch af aan konden
beginnen . Er was al een concept waar zwakke
punten in zaten ."
"iedereen vond het leuk. Je bent er even uit."
"Het leukste van het proces is de creatieve fase,
waarbij je een eitje legt en later kunt zien dat je
creatieve idee wordt gebruikt . Dat zit in de genen
van de mensen van deze afdeling ."
"Als iemand een verhaal vertelde met een
probleem gingen andere mensen meedenken en
oplossingen verzinnen . Dat was heel
constructief."
"Men wil alles wel zeggen . Het is niet gebruikelijk
om iemands idee in te pikken ."

`There was a good atmosphere . There was a lot
of laughter. [ . . .] We just had a lot of fun ."
% healthy discussion ."
"I have rarely experienced a conflict during a
brainstorm ."
"A lot (of ideas) have been mentioned, but they
were dropped during the follow-up ."
1 would have preferred continuing somewhat
longer. Everybody agreed with that . [. . .] I think the
output would have been higher if we would have
continued longer ."
1 think it is very difficult to both participate in the
discussion and cut short a conversation, because
in that case not everybody thinks you are
unbiased . Someone from outside is able to do this
better and cut short conversations . People are
more tempted to listen to an outsider."
"I would like to be able to continue at the end of
the workshop . Now the ending is very abrupt.
There should be something to improve this ."

"Er was een goede sfeer . Er werd heel veel
gelachen . [ . . .] We hebben gewoon heel veel
plezier gehad ."
"Een gezonde discussie ."
"Ik heb het zelden meegemaakt dat het tijdens
een brainstormsessie tot een conflict leidt."
"Er zijn er veel genoemd . Maar die zijn later weer

afgevallen in de vervolgstappen ."
"Ik had er de voorkeur voor gehad om langer door
te gaan . Dat vond iedereen . [ . . .] Ik denk dat de
oogst hoger was geweest als we langer door
waren gegaan .""
"Ik vind het heel lastig om deel te nemen aan de
discussie en om tegelijkertijd dingen af te kappen,
omdat niet iedereen je als onpartijdig ziet . Iemand
van buiten kan dit beter en kan dit afkappen . Daar
wordt eerder naar geluisterd ."
"Ik zou willen dat je er na het beëindigen van de
workshop nog mee verder kunt gaan . Nu is het
soms zo direct afgelopen . Er zou iets moeten zijn
om dit beter te doen .

APPENDIX V: MEASUREMENT MODEL
Table V .1 : The structure of the composites for organizational climate
Dimension Composite 1 Composite 2
Challenge Challenge2 Challenge1
Challenge4 Challenge5
Challenge6 Challenge7
Freedom Freedom2 Freedom1
Freedom3 Freedom4
Freedom5 Freedom6
Idea support Ideasupport2 Ideasupport1
Ideasupport3 Ideasupport3
Ideasupport4 Ideasupport5
Trust
Trust3
Trustl
Trust4 Trustl
Trust5 Trust2
Playfulness Playfulness1 Playfulness4
Playfulness2 Playfulness5
Playfulness3 Piayfulness6
Debate
Debatel
Debate2
Debate3 Debate4
Debate5 Debate6
Conflict Conflictl Conflict3
Conflict3 Conflict4
Conflict4 Conflict6
Risk taking
Risktakingl
Risktaking4
Risktaking2 Risktaking4
Risktaking3 Risktaking5
Idea time Ideatimel Ideatime2
Ideatime4 Ideatime3
Ideatime5 Ideatime6
Table V .2 : The lambda and delta values for organizational climate with idea support
Factor

.1 i
61
0 .83
Challenge 0 .42
Freedom
0 .79
0 .38
Idea support 1 .74 -2 .04
Trust
0 .60
0 .64
0.13
Playfulness 0 .93
Debates
1 .20 -0 .44
Conflicts 0 .62
0 .62
Risk taking 1 .05 -0 .10
Idea time 0.72
0 .48

A2
62
0 .77
0 .41
0 .90
0 .20
0 .30
0 .91
0 .53
0 .72
0 .84
0 .30
0 .27
0 .93
0 .98
0 .04
0 .57
0 .67
1 .08
-0 .17

Table V .3 : Goodness-of-fit statistics
Model

~

p

df

Organizational climate
107 .828 0 .26 99
(with idea support)
Organizational climate
(with peer and supervisor 216 .303 0 .00 125
support)

CFI

SRMR

RMSEA

0 .98

0.12

0.04

0 .02

0.07

0 .13

