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Abstract 
The potential of crowdsourcing, facilitated by social media, during NPD in SMEs raises two important 

questions. First, what are the effects of crowdsourcing, facilitated by social media on knowledge 

integration during NPD. Second, what other firm-specific behaviors should be modelled to lead to an 

actionable strategy for SMEs, looking to improve their knowledge integration during NPD. 

A model is tested, based on the results of a questionnaire filled out by 26 respondents. Main findings 

are that crowdsourcing facilitated by social media is positively related to the ease of knowledge 

integration during NPD. Additionally, two behaviors of an SME (i.e. R&D-marketing interface and 

current use of open innovation) are found to be positively related to the ease of knowledge 

integration. 
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Summary 
Crowdsourcing is “an online, distributed problem-solving and production model that leverages the 

collective intelligence of online communities to serve specific organizational goals” (Brabham, 2013, 

p.xix). As such, it is a form of open innovation which can be used to solve problems encountered 

during NPD. Furthermore, firms can benefit from the use of social media to facilitate the open call to 

the crowd and communicate with the crowd (Kärkkäinen et al., 2010; Kaplan & Haenlein, 2010; Scott, 

2010). Due to a lack of resources, time and money the benefits of crowdsourcing could be more 

significant for SMEs compared to larger companies. Scientific literature regarding the utilization of 

crowdsourcing in SMEs is extremely scarce. Moreover, focusing on crowdsourcing, facilitated by 

social media, in SMEs has not been done in prior scientific. Specifically, this thesis focuses on the 

effects of crowdsourcing, facilitated by social media, on NPD in SMEs.  

It is argued that the most important outcome of NPD is captured by product advantage, as this is the 

compelling reason for customers to buy a new product (Langerak et al., 2004). A relationship was 

argued based on existing literature stating that knowledge integration during the new product 

development process has been argued to be the main determinant of product advantage (Verona & 

Ravasi, 2003). 

It is proposed that knowledge obtained through crowdsourcing, which is subsequently integrated 

during NPD might lead to an improved product advantage. This view of crowdsourcing, i.e. viewing it 

as a method to obtain knowledge which subsequently should be integrated during NPD to result in 

product advantage, has not been scrutinized prior to the writing of this thesis. This is remarkable as it 

captures the essence of crowdsourcing and offers a more profound understanding of crowdsourcing.  

In addition, this thesis proposes other firm-specific behaviors which can lead to an actionable 

strategy for SMEs, looking to improve their knowledge integration during NPD. An empirically 

supported model, which captures relevant constructs related to crowdsourcing facilitated by social 

media and knowledge integration, is essential to form an adequate basis to take deliberation action 

within an SME. 

Theory and conceptual framework 
Relevant theories and recent developments regarding the concepts of open innovation in SMEs, 

crowdsourcing, social media, knowledge integration and the R&D-marketing interface were 

examined by a literature review. Based on this review a conceptual model was proposed. 

Knowledge integration is a pivotal component of the conceptual model. An easier process of 

knowledge integration during NPD in an SME is expected to be positively related to product 

advantage. The ease of knowledge integration depends on two factors, i.e. the amount of knowledge 

available, and the breadth of specialized knowledge (Grant, 1996). The conceptual model focused on 

five firm characteristics, i.e. crowdsourcing capability, current use of open innovation, R&D-

marketing interface, resources committed to social media and the length of use of social media. All of 

these characteristics are expected to be positively related to the ease of knowledge integration 

during NPD. Furthermore, an SME’s crowdsourcing capability is expected to be a second-order 

formative construct, consisting of four distinctive parts. To improve the model’s explanatory power, 

a firm’s marketing capability and innovation capability were also taken into account and 

hypothesized to be positively related to product advantage. 
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Method 
The model is tested with an online survey, based on the answers to a questionnaire provided by 26 

respondents. These respondents consisted of SMEs related to one of four consortia based in Limburg 

and alumni of the TU/e and Hoge School Zuyd. Moreover, all of these respondents indicated to be 

engaged in crowdsourcing and facilitated these activities by social media. The measurement 

instrument used to measure the concepts in the hypothesized model was mostly based on prior 

research. However, due to the explorative nature of this research, some concepts could not be based 

on prior research and were defined in collaboration with professors from the TU/e. The model was 

tested using structural equation modeling with partial least squares as estimation method. 

Results 
The model was tested for reliability, and convergent and discriminant validity. The explained 

variances (R2 values) of product advantage and knowledge integration were moderate. The R2 value 

of R&D-marketing interface was considered to be weak. 14 relationships were hypothesized, out of 

which eight were confirmed and two were partly confirmed. 

An SME’s ease of knowledge integration during NPD was positively related to product advantage. The 

crowdsourcing capability consisted of three distinctive parts, whereas four distinctive parts were 

hypothesized. An SME’s crowdsourcing capability was positively related to the ease of knowledge 

integration. An SME’s current degree of open innovation utilization was positively related to the ease 

of knowledge integration during NPD. The degree of collaboration between marketing and R&D 

within an SME, was positively related to the ease of knowledge integration during NPD. Commitment 

of resources to social media was positively related to an SME’s R&D-marketing interface. However, 

commitment of resources to social media was not significantly related to the ease of knowledge 

integration. An SME’s innovation capability was positively related to product advantage. 

The amount of time an SME has been using social media to benefit innovation was not significantly 

related to either a SME’s ease of knowledge integration during NPD or an SME’s R&D-marketing 

interface. An SME’s marketing capability was not significantly related to product advantage. 

Discussion 
Empirical support was delivered for the hypothesized relationship between crowdsourcing, 

facilitated by social media, and knowledge integration. Knowledge integration was positively related 

to product advantage. These findings support an important part of the hypothesized model. Also, an 

SME’s crowdsourcing capability was scrutinized and found to exist of three distinctive parts. These 

three parts contribute together (as parts of one second-order formative construct) to crowdsourcing 

capability. 

This research provided support for other firm-specific behaviors which are directly related to 

knowledge integration during NPD. First, the amount of time which SMEs have been making 

(systematic) use of open innovation is positively related to ease of knowledge integration. Second, 

the degree of cooperation between the marketing and R&D departments in a firm was positively 

related to a firm’s ease of knowledge integration. Commitment of resources to social media was not 

directly related to ease of knowledge integration; however it was positively related to the R&D-

marketing interface. 
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A main implication of this research for scholars is that crowdsourcing has been viewed as a method 

to obtain knowledge which subsequently should be integrated during NPD to result in product 

advantage. The empirical analysis provided evidence for this relationship, which scholars can use as a 

pivotal component in new models focusing on crowdsourcing in SMEs. A main implication of this 

research for managers is based on the finding that an SME’s crowdsourcing capability consists of 

three different aspects, which together affect the ease of knowledge integration during NPD. 

Managers looking to implement crowdsourcing within their firm should make sure that they focus on 

these three aspects of crowdsourcing. Furthermore, the ease of knowledge integration was related 

to two firm-specific behaviors, i.e. current innovation use and the marketing-R&D interface. As a 

result, managers facilitating this behavior are likely to positively affect knowledge integration during 

NPD. 

A major limitation was the small sample size. As a result, conclusions should be interpreted with 

caution and reluctance. However, the results of this research provide an excellent basis for future 

research. 
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1. Introduction 
Worldwide, approximately 2.4 billion internet users were interlinked in 2012 and formed online 

communities discussing problems, providing evaluations of products/services, designing and 

analyzing innovations, recommending/promoting brands, collecting donations, and so on (Stats, 

2012). The most common way these users interacted was facilitated by social media (e.g. forums, 

LinkedIn, Hyves, Facebook and Twitter). The amount of users and the technological possibilities social 

media offer has been closely monitored by all types of companies (Scott, 2010). 

Benefits of social media for firms have been manifested in three distinct ways. First, they allow firms 

to interact timely and directly with customers, business partners and other key stakeholders at 

relatively low cost and higher levels of efficiency compared to more traditional communication tools 

(Kärkkäinen et al., 2010). Second, social media are an excellent tool for firms to reach an enormous 

amount of people (Kaplan & Haenlein, 2010; Scott, 2010). Finally, they have become a valuable 

means of communicating with and/or establishing online communities (Scott, 2010; Kaplan & 

Haenlein, 2010; Kietzmann et al., 2011). As a result, benefits of social media have been reported to 

be related to product development, operations and distribution, sales, marketing and customer 

service (e.g. Scott, 2010; Kaplan & Haenlein, 2010; McKinsey, 2012). This thesis focuses on the use of 

social media to benefit innovation; this will be elaborated in the next paragraph. The terms 

innovation and new product development (NPD) will be used interchangeably throughout this thesis. 

In the contemporary industrial landscape, it is not uncommon for firms to rely on outsiders (e.g. 

existing customers, consumers in general, suppliers, partners, knowledge institutions) during NPD, 

both as a source of ideas and as a means to commercialize ideas. This is referred to as ‘open 

innovation’ (Chesbrough, 2003a). Drawing upon external knowledge (i.e. knowledge embedded 

within outsiders) can provide useful solutions to encountered problems, which firms are unable to 

solve (satisfactory) internally. Social media enhances the integration of external knowledge into the 

product development, as it provides a platform which facilitates knowledge exchange between firms 

and outsiders. Due to its multi-media richness, global accessibility and the fast-decreasing cost of 

communication and information processing, virtually every outsider can be involved during NPD 

(Bonabeau, 2009; Kaplan & Haenlein, 2010).  

Whereas social media provide a platform to reach and communicate with external parties, the actual 

addressing of online communities to provide solutions to proposed problems is captured by the 

popular term ‘crowdsourcing’, as coined by Howe (2006). Crowdsourcing comprises the online act of 

drawing upon external parties to find missing knowledge by an open call (Van de Vrande et al., 2009; 

Brabham, 2013), as such, crowdsourcing is a form of open innovation. Due to the notion that 

crowdsourcing inherently takes place online, it might make sense to facilitate crowdsourcing by 

utilizing social media. Firms can benefit from the use of social media to facilitate the open call to the 

crowd. 

The potential of crowdsourcing might be more significant for smaller firms than larger ones. Every 

organization is bounded by limitations in time, money and resources (Santos & Eisenhardt, 2005). 

However, small and medium enterprises (SMEs) are relatively more limited. As is emphasized by 

Vossen (1998), by stating that SMEs lack financial resources, have limited opportunities to find and 

recruit specialized employees, and have significantly smaller innovation portfolios (making it difficult 

to spread risks). A known problem during the NPD process in SMEs is that a search for solutions to 
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emerged problems is constrained by both time and resources (Van de Vrande, 2009). As a result, 

SMEs often feel compelled to resort to search routines within their own organization and it is merely 

a matter of time before they will be confronted with the boundaries of their organizations (Laursen, 

2012). However, by making use of crowdsourcing SMEs could draw upon their networks to find 

missing resources. Based on this reasoning, it may be concluded that crowdsourcing could 

significantly stretch the boundaries of an SME. By facilitating this process by social media, this can be 

done in a more time and resource efficient manner (cf. Kärkkäinen et al., 2010). 

Scientific literature regarding the utilization of crowdsourcing in SMEs is extremely scarce. Moreover, 

focusing on crowdsourcing, facilitated by social media, in SMEs has not been done in prior scientific 

literature (to the best knowledge of the author of this research). In spite of the potential of this type 

of crowdsourcing, two important questions remain unanswered.  

First, what are the effects of crowdsourcing, facilitated by social media, on NPD? This question forms 

the main theme of this thesis and will be examined by looking at SMEs through a knowledge-based 

theoretical lens. Knowledge obtained by crowdsourcing is still to be integrated during the NPD 

process to achieve an actual result. Knowledge integration is viewed as the cornerstone of new 

product development as it ensures that multisource knowledge gets both transferred and applied 

into design features and, ultimately, embodied into products (Madhavan and Grover, 1998). The 

integration of (internal) knowledge during the new product development process has been argued to 

be the main determinant of delivering product advantage (Verona & Ravasi, 2003). Product 

advantage refers to the benefits that customers get from the new product (Calantone & di 

Benedetto, 1988). Langerak et al. (2004) emphasize the importance of new product advantage by 

stating that this typically forms the compelling reason for customers to buy the new product. In 

addition to the integration of knowledge embedded within an SME, open innovation can be of 

significant importance. Brown and Eisenhardt (1995) investigated the effects of integrating external 

knowledge during NPD. They illustrated that the integration of external knowledge during the NPD 

process resulted in improved product effectiveness, better product market fit and less time-to-

market. Based on these findings, knowledge obtained through crowdsourcing which is subsequently 

integrated during NPD might lead to an improved product advantage. This view of crowdsourcing, i.e. 

viewing it as a method to obtain knowledge which subsequently should be integrated during NPD to 

result in product advantage, has not been scrutinized prior to the writing of this thesis. This is 

remarkable as it captures the essence of crowdsourcing and offers a more profound understanding 

of crowdsourcing.  

The second question regards which other firm-specific behaviors should be modeled to provide an 

actionable strategy for SMEs, looking to improve their knowledge integration during NPD? This is 

what managers of SMEs will be interested in. An empirically supported model which captures 

relevant constructs related to crowdsourcing facilitated by social media and knowledge integration is 

essential to form an adequate basis to take deliberation action within their organizations. 

The goal of this thesis is to answer these two questions, resulting in both theoretical and practical 

implications. For scholars, this thesis adds to the scarce body of literature on crowdsourcing in SMEs. 

For managers of SMEs, it is useful to know whether crowdsourcing facilitated by social media affects 

knowledge integration during NPD, to ultimately result in an improved product advantage. 
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The remainder of this thesis is organized as follows. First, the theoretical background will be 

described. Second, the used method will be elaborated. Third, the results of this research will be 

stated. Finally, in the discussion conclusions will be drawn, implications for scholars and mangers will 

be discussed and the limitations of this research will be described. 
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2. Theoretical Background 
This chapter provides a brief overview of relevant theories and recent developments regarding the 

concepts of open innovation in SMEs, crowdsourcing, social media, knowledge integration and the 

R&D-marketing interface. For an extensive literature review Kamp (2013) should be consulted. Based 

on the elaboration of these concepts a conceptual framework was constructed with which the use of 

crowdsourcing facilitated by social media to benefit an SME’s innovation process was analyzed. 

2.1 Elaboration of relevant concepts 

2.1.1 Open innovation in SMEs 

A firm’s NPD process is often referred to as an integrative problem-solving process (e.g. Clark & 

Fujimoto, 1991; Brown & Eisenhardt, 1995). Manifested problems during the NPD process are most 

often ill-structured and require a firm to nurture, adapt, and regenerate its knowledge base to 

perform meaningful actions (Iansiti and Clark, 1994). To achieve this and overcome the specific 

problems encountered during NPD, firms often feel compelled to resort to local search routines 

within their own organization (Laursen, 2012). However, opening up the innovation process to 

external knowledge has often illustrated to be beneficial (e.g. Chesbrough, 2003a; King & Lakhani, 

2013).  

Open innovation builds on the premise that external knowledge (e.g. from customers, suppliers or 

research institutions) is one of the most important factors for innovativeness (Xu et al., 2010). The 

integration of external knowledge during the NPD process has proven to result in improved product 

effectiveness, better product market fit and less time-to-market (Brown & Eisenhardt, 1995). The 

most influential author regarding open innovation defines the paradigm of open innovation as: “one 

that assumes that firms can and should use external ideas as well as internal ideas [i.e. knowledge], 

and internal and external paths to market, as the firms look to advance their technology” 

(Chesbrough, 2003a, p.xxiv). 

As mentioned earlier, limitations in resources, time and money constrain the search for solutions to 

problems encountered during the innovation process in SMEs (Van de Vrande et al., 2009; Vossen, 

1998). This is reflected by the finding that SMEs often feel compelled to resort to search routines 

within their own organization (Laursen, 2012). On top of the specific problems for SMEs, increasing 

cost of technology development and the shortening life cycle of products make open innovation vital 

to survive in current markets (Chesbrough, 2003b). As a result, SMEs need to rely on their networks 

to find missing resources (Vossen, 1998). Making use of open innovation to come up with solutions 

to encountered problems has proven to be beneficial in SMEs (Van de Vrande et al., 2009). A recently 

emerged form of open innovation is crowdsourcing, which could help SMEs achieve this. 

2.1.2 Crowdsourcing 

A current and actionable definition of crowdsourcing defines the concept as “an online, distributed 

problem-solving and production model that leverages the collective intelligence of online 

communities to serve specific organizational goals” (Brabham, 2013, p.xix). Here, an online 

community is referred to as a crowd of people whom “are given the opportunity to respond to 

crowdsourcing activities promoted by the organization, and they are motivated to respond for a 

variety of reasons” (Brabham, 2013, p.xix). Füller et al. (2014) identified four basic principles, which 

explain the foundations of crowdsourcing’s success. 
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The first principle is related to evolution, where the output is as good as the most productive 

member of the community. If the amount of members of the crowd reaches a certain size, almost 

every problem will be characterized quickly and a solution can be identified rapidly by someone. As a 

result, solutions to innovation-related problems will be better if they are created in collaboration 

with a large enough mass of contributors (i.e. the online community reached).  

The second principle is named ‘swarm intelligence and analog knowledge’. ‘Swarm intelligence’ is 

knowledge scattered among users, amateurs, producers and experts which could be necessary to 

come up with better innovations. However, this knowledge is not confined within an individual, 

rather it is embedded in the intelligence of the crowd. Page (2007) found that different perspectives 

(inherent to working in teams) generally outperform teams of like-minded experts or exceptionally 

talented individuals working by themselves. The ‘analog knowledge’ refers to the finding by Lakhani 

and Jeppesen (2007) that persons not related to a specific field of expertise of the broadcasted 

problem were 10% more likely to come up with the chosen solution to a problem than the so-called 

‘insiders’. This finding proves that knowledge from fields other than the ones considered central by 

the crowdsourcing organization is beneficial for coming up with superior solutions and innovations.  

The third principle considers the effects of self-selection. It was discovered that only a relatively small 

amount of contributors provided a feasible high quality solution. However, the other contributors 

can still provide value as they can comment on and test suggested solutions (Füller et al., 2014). Each 

member of the community tends to choose to engage in activities related to their qualifications to 

solve them. Essentially, highly skilled individuals tend to select more complex activities matching 

their skills, while less skilled individuals tend to select less complex activities. As a result, members 

choose tasks which they are interested in and expect themselves to be capable of accomplishing. 

Füller (2006) showed that humans perform at their peak level when they consider their assigned 

tasks intrinsically rewarding and this task is neither too complex nor too easy for them to finish.  

Finally, the fourth principle that is discussed is related to task distribution and aggregation. As 

mentioned earlier in this research, crowdsourcing concerns distributing an open call to an undefined 

online community. Resulting from this, the open call has to be comprehensible and clear. Before an 

activity is announced to the public, it often has to be divided into sub-tasks and sub-modules which 

can be completed individually by participants with reasonable effort and which also may require 

different skill sets. Modularity is essential in order to not only decompose an activity into sub-tasks, 

but also to aggregate the outputs of the distributed sub-tasks into one final solution. Modularity 

allows relying upon different sources and benefiting from the distributed intelligence of suppliers, 

producers, and users (Baldwin & Clark, 2000). 

As crowdsourcing necessarily takes place online (Brabham, 2013), it is closely related to social media. 

However, this connection is almost never drawn in contemporary literature. 

2.1.3 Crowdsourcing and social media 

Kaplan and Haenlein (2010, p.61) provide a very broad and general definition which states that social 

media are “Internet-based applications that build on the ideological and technological foundations of 

Web 2.0, and that allow the creation and exchange of User Generated Content”. Social media range 

from more structured forms such as weblogs and forums to more loosely defined structures such as 

Facebook, LinkedIn and Twitter.  
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This thesis focuses on crowdsourcing facilitated by social media, as social media have the potential to 

enhance the integration of external knowledge into the NPD process. Social media facilitate the 

dialogue between (producing) firms and external parties (e.g. with customers). Accordingly, 

Kärkkäinen et al. (2010) found that social media can enable and enhance utilizing distributed 

knowledge both within and outside the company borders, as well as support open innovation 

practices. Making use of social media can significantly stretch the boundaries of an organization in a 

time and resource efficient manner to facilitate the process of crowdsourcing. Specifically, social 

media contribute by acting as a platform, which can be used for crowdsourcing. The following table 

provides an overview of the principles crowdsourcing, the explanation of why they are essential to 

the success of crowdsourcing and integrates proposed benefits of social media related to these 

principles. 

Principles of 
crowdsourcing 

Essence of the principle Benefits of social media 

Evolution 

The output is as good as the most 
productive member of the 
community. Hence, innovations will 
be better if they are created in 
collaboration with a sufficient mass 
of contributors 

If the amount of beta-testers and co-
developers is large enough, most problems 
will be characterized quickly. Social media 
are an excellent tool to go viral and reach 
an enormous amount of people while 
using a minimum amount of resources 

Swarm 
intelligence and 

analog 
knowledge 

The broad range of different 
knowledge embedded in multiple 
individuals is essential to come up 
with superior solutions. 
Furthermore, outsiders to a specific 
field of expertise have proven to be 
better at devising a solution 

Social media provide an easy and 
accessible way to search for and reach 
individuals with heterogeneous 
knowledge. Additionally, it is an easy tool 
to reach people with a broad range of 
knowledge (i.e. not bound to a specific 
field of knowledge) 

Self-selection 

Members of the crowd tend to 
choose to engage in activities related 
to their qualifications to solve them. 
This results a high rate of finished 
tasks set by the crowd itself, as they 
expect themselves to be capable of 
accomplishing it 

Social media are a great way to reach 
potential participants and explain that 
everyone can contribute and provide an 
overview of the tasks 

Task 
distribution 

and 
aggregation 

Crowdsourcing allows for 
modularity. Before an activity is 
announced to the public, it often has 
to be divided into sub-tasks and sub-
modules which can be completed 
individually by participants with 
reasonable effort and which also 
may require different skill sets 

Social media are an excellent tool for 
sending out an open call and distributing 
tasks. However, it is not useful for 
modularity. That is a skill that resides 
within a company. Social media can be 
valuable after tasks are efficiently divided 
into different modules 

Table 1 Principles and their essences of crowdsourcing based on Füller et al. (2014) and the argued benefits of facilitating 
crowdsourcing by social media 

As already mentioned in the Introduction, knowledge obtained via crowdsourcing still has to be 

integrated during the NPD process to result an actual benefit. The following section provides an 

elaboration of the effects of knowledge obtained through crowdsourcing on knowledge integration. 
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2.1.4 Effects of crowdsourcing on knowledge integration 

A widely adopted theory throughout contemporary innovation literature regards knowledge as the 

most strategically significant resource of a firm (Grant, 1996). According to this knowledge-based 

view, the main determinant of innovation is a firm’s capability to integrate knowledge (Felin & 

Hesterly, 2007). Knowledge integration depends on the extent to which the organization accesses 

and exploits individual knowledge, and the breadth of specialized knowledge that the organization 

draws upon (Grant, 1996). In essence, the process of knowledge integration is dependent on the 

amount and breadth of knowledge available. It is derived from this finding that if more knowledge is 

available knowledge integration will be easier, as it becomes more likely to find a solution. If more 

specialized knowledge is available (i.e. a larger breadth of specialized knowledge is available) 

knowledge integration will be easier, as it more likely to find a suitable solution. 

This research builds on the premise that crowdsourcing facilitated by social media exerts a significant 

impact on a firm’s knowledge integration by contributing to each of the two aspects upon which 

effective knowledge integration is based. First, crowdsourcing extends the potential amount of 

relevant knowledge to be accessed and exploited, by involving members of online communities with 

the innovation process (Füller et al., 2014). As innovation draws on many sources of ideas, NPD will 

be more successful by accessing and integrating a larger amount of knowledge sources (Leiponen & 

Helfat, 2010). Second, it broadens the amount of specialized knowledge to draw upon (Füller et al., 

2014). The crowd is likely to possess many different types of specialized knowledge, which can be 

obtained by crowdsourcing facilitated by social media. It allows a wide breadth in the types of 

information sources (e.g. customers, suppliers, experts).  

One vital aspect which closely relates to knowledge integration during NPD has remained 

underexposed thus far: the marketing-R&D interface. 

2.1.5 Marketing-R&D interface 

The marketing-R&D interface refers to the process in which marketing and R&D functions 

communicate and cooperate with each other. A higher level of integration between marketing and 

R&D functions increases the fit between what is asked for by the market and what will be developed. 

It is through the marketing-R&D interface that market knowledge is transferred to and integrated 

with technological knowledge (Li & Calantone, 1998). A firm with better interfacing is able to realize 

its technological capability more efficiently than its competition by identifying innovative product 

features desired by the market (Langerak, 2004). De Luca et al. (2010) find that this interface is 

positively related to a firm’s knowledge integration during NPD. Any new product requires both 

market and technological knowledge to be integrated during its development. Integrating knowledge 

will be easier if the marketing and R&D departments communicate and cooperate with each other, 

as this affects the amount and breadth of knowledge available. 

2.2 Integration of the relevant concepts 
The concepts mentioned in the previous section can be integrated in the following manner. When an 

SME encounters a problem during their NPD which they cannot solve internally, they can decide to 

search for a solution (i.e. knowledge) outside their organizational boundaries. If so, the SME is 

making use of open innovation, which can manifest itself in different ways. One of these ways is to 

make use of crowdsourcing. By distributing the problem online to an undefined crowd, the SME can 

try to obtain a feasible solution. Reaching this crowd can be facilitated by making use of social media. 
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In the end this is meant to result in certain knowledge, however this knowledge is still to be 

integrated during the NPD process to result in an actual solution to the ‘crowdsourced’ problem. The 

integration of knowledge during the new product development process is the main determinant of 

new product advantage (Calantone & di Benedetto, 1988; Verona & Ravasi, 2003). Crowdsourcing 

could assist the progress of knowledge integration during NPD. Also, the difficulty of knowledge 

integration depends on the marketing-R&D interface within the SME. Based on this integration of 

concepts, a conceptual model was created. 

2.3 Conceptual Model 
The viewpoint from which the questions posed in the introduction were approached is based on the 

knowledge-based theory of a firm. Fundamental to this theory is the assumption that the critical 

input in production and primary source of value is knowledge. Hence, knowledge integration will be a 

pivotal component of the conceptual model, depicted in figure 1. 
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Figure 1 Conceptual model 

Knowledge integration during NPD has been positively related to product advantage in previous 

literature (e.g. Calantone & di Benedetto, 1988; Li & Calantone, 1998; Verona & Ravasi, 2003). It is 

derived from this finding that if a firm is better in (i.e. has less difficulty with) the process of 

integrating knowledge during NPD, this will be reflected in new product advantage. The following 

relation is hypothesized: 

H1: An SME’s ease of knowledge integration during NPD is positively related to the new 

product advantage 

It was mentioned earlier that the ease of knowledge integration depends on two different aspects, 

i.e. the amount of knowledge available, and the breadth of specialized knowledge. As a result, the 

integration of knowledge is subject to numerous firm specific characteristics which could exert an 

influence on the ease of knowledge integration (e.g. its capabilities, behavior and culture). To 

simplify the framework, the conceptual model does not take each possible characteristic into 

account, instead it focuses on certain firm specific characteristics which were considered to be 

straightforward, actionable and exhibit a clear relevance to the integration of knowledge during NPD. 
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First and foremost, a firm’s crowdsourcing capability should be added to the model. As mentioned, 

crowdsourcing allows persons to be reached outside the organization. However, for the purpose of 

the model it is imperative to understand the specific skills which attribute to successful 

crowdsourcing within a firm. The principles of crowdsourcing as defined by Füller et al. (2014) 

provide an explanation of the underlying essences of crowdsourcing. However, they do not lend 

themselves to be operationalized and used for an empirical analysis to assess a firm’s ability to 

perform crowdsourcing.  

Afuah and Tucci (2012) identified more tangible and actionable characteristics of successful 

crowdsourcing. They investigated the circumstances under which crowdsourcing is likely to 

outperform internal problem solving. Four factors were identified, which are in this thesis referred to 

as four aspects of crowdsourcing, which together determine a firm’s crowdsourcing capability. 

Essentially, this capability determines how effective a firm is in making use of the broad range of 

specialized knowledge embedded within members of the crowd to produce a suitable solution. 

The first factor identified by Afuah and Tucci (2012) regards the extent to which potential solvers 

from a crowd are able to self-select and solve a problem as a function of both how the problem is 

defined. It was explained by Füller et al. (2014) that members of the crowd are likely to engage in 

activities related to their qualifications to solve them. This results in a high rate of finished tasks set 

by the crowd itself. Hence, the ability to define a problem contributes to an SME’s crowdsourcing 

capability. Second, a firm needs to understand characteristics of the crowd and the type of 

knowledge they possess to involve the right crowd. Coming up with a solution depends on how much 

in-depth knowledge in the area of expertise is required to solve the problem compared the 

qualifications a member of the crowd to solve it. Füller et al. (2014) found that the broad range of 

different knowledge embedded in multiple individuals is essential to come up with superior 

solutions. Third, the crowd needs to be motivated to participate and keep being motivated during 

the crowdsourcing process. Firms which are able to do this will be more likely to get the most out of 

the crowdsourcing process. This aspect of crowdsourcing is not captured by Füller et al. (2014). 

Fourth, once the crowd has provided their contributions, a firm should be able to evaluate them 

properly in order to select the most appropriate solution. It is possible that numerous solutions will 

be submitted; hence it is important to be able to select the best solution. This aspect is also 

neglected by Füller et al. (2014). 

Section 3.3.2 will explain that each of these four aspects is measured by several items as they are 

latent constructs. Unlike a latent construct, these items are observable and can be seen as indicators 

of the construct. A latent construct measured by one or more items is known as a first-order 

construct (MacKenzie et al., 2011). In contrast, second-order constructs have other latent constructs 

as their indicators. The four crowdsourcing aspects can be considered as four first-order constructs 

which together define a firm’s capability to crowdsource. Therefore, the crowdsourcing capability is a 

second-order construct (with these four first-order constructs as its indicators). Moreover, the 

crowdsourcing capability construct is composed of the indicators of these four crowdsourcing 

aspects and is therefore treated as a formative construct. 

The following relations are hypothesized: 

H2a: An SME’s ability to define a problem to be crowdsourced, contributes to the 

crowdsourcing capability 
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H2b: An SME’s ability to involve the right crowd contributes to the crowdsourcing capability 

H2c: An SME’s ability to motivate the crowd contributes to the crowdsourcing capability 

H2d: An SME’s ability to evaluate the ideas from the crowd contributes to the crowdsourcing 

capability 

Knowledge obtained through crowdsourcing should still be integrated to have an effect. Therefore, 

crowdsourcing is directly related to knowledge integration during NPD. The firm’s crowdsourcing 

capability (consisting of the four aspects described above) essentially determines the likeliness of 

crowdsourcing to be successful. Crowdsourcing is related to knowledge integration as it affects both 

aspects upon which knowledge integration depends, as stated by Grant (1996).  

First, crowdsourcing results in a larger amount of knowledge sources available to draw upon during 

NPD. This exerts a positive influence on knowledge integration (Leiponen & Helfat, 2010). As more 

knowledge is available to be integrated, the likeliness of finding a suitable solution increases. Second, 

crowdsourcing broadens the amount of specialized knowledge to draw upon. To be able to draw 

upon a larger amount of specialized knowledge the process of knowledge integration will be 

enhanced. 

Therefore, the following relationship concerning the second-order formative construct was 

hypothesized: 

H3: An SME’s crowdsourcing capability is positively related to the ease of knowledge 

integration 

A second firm specific characteristic which will be taken into account is related to a firm’s current 

behavior: the current use of open innovation. In the previous chapter, open innovation was 

described to build on the premise that external knowledge is a vital component of innovation. If a 

firm has been making use of open innovation, it has experience with the integration of external 

knowledge during NPD. The (systematic) use of open innovation has proven to enhance the 

knowledge integration (Chesbrough, 2003b). The current degree of open innovation within an SME is 

therefore anticipated to affect the ease of knowledge integration during NPD. The following relation 

is hypothesized: 

H4: An SME’s current degree of open innovation utilization is positively related to the ease of 

knowledge integration during NPD 

Third, another behavior exhibited by the firm is taken into account: R&D-Market interface. This 

interface refers to the process in which an organization’s marketing and R&D functions communicate 

and cooperate with each other. According to marketing-R&D interface theory (Gupta et al., 1986; 

Griffin and Hauser, 1996) it is this specific interface which ensures both the transferal of market 

knowledge to technological knowledge and affects the integration of these two types of knowledge. 

During NPD, complex interactions are required to combine and exploit the technological and 

marketing capabilities of the firm to create state of the art product functions and features that also 

meet market demand (Marsh & Stock, 2006). De Luca et al. (2010) find that this interface results in 

an improved amount and quality of knowledge to be integrated during NPD. The following relation is 

hypothesized: 



19 
  

H5: The degree of collaboration between marketing and R&D within an SME, is positively 

related to the ease of knowledge integration during NPD 

A firm’s resource commitment to social media is also taken into account. According to Salomo et al. 

(2009) commitment of resources contributes to more effective knowledge integration during NPD. 

The rationale behind this reasoning is that by training people, adhering to strategy policies and 

commitment of top management, the behavior of a firm is better focused toward a specific goal. For 

the proposed model, this reasoning is extended by the commitment of resources to social media. The 

following relation is hypothesized: 

H6a: Commitment of resources to social media, is positively related to an SMEs ease of 

knowledge integration during NPD 

Additionally, a firm’s experience with social media is anticipated to contribute to a firm’s knowledge 

integration. No prior literature can be consulted regarding this hypothesis; however it makes sense 

to include this effect in the conceptual model, as the amount of time that firms have been using 

social media to benefit innovation is likely to influence the quality of knowledge obtained by social 

media and to be integrated during the NPD process. It could even be argued that the amount of time 

that firms have been using social media to benefit innovation is likely to affect the amount of 

knowledge obtained by making use of social media. The following relation is hypothesized: 

H6b: The amount of time an SME has been using social media to benefit innovation is 

positively related to a firm’s ease of knowledge integration during NPD 

Finally, as the model focuses on innovation and concerns the integration of both technological and 

market knowledge, two additional capabilities were taken into account, i.e. innovation capability and 

marketing capability. Including these characteristics might improve the model’s overall explanatory 

power. 

A firm’s innovation capability is defined by Calantone et al. (2002) as the rate of adoption of 

innovations and the firm’s willingness to change. This capability is meant to create state of the art 

technological features of a product (Marsh & Stock, 2006). Consequently, innovation capability is 

directly related to product advantage. The following relation is hypothesized: 

H7a: An SME’s innovation capability is positively related to product advantage 

The marketing capability of a firm, on the other hand, is meant to result in a product which meets 

market demands. Marketing capability refers to a firm’s ability to perform marketing routines (e.g. 

marketing mix activities) through which the firm transforms available resources into valuable outputs 

(Ngo & O’Cass, 2012). Consequently, marketing capability is directly related to product advantage. 

The following relation is hypothesized: 

H7b: An SME’s marketing capability is positively related to product advantage 

The conceptual model based on the reasoning in this chapter should provide an adequate framework 

for answering the research questions posed in the introduction. The next chapter proposes a 

methodology to empirically test the model.  
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3. Method 
The proposed model in the previous chapter was tested by making use of an online survey (depicted 

in Appendix C). This chapter provides an overview of the collected data, the procedure used to 

obtain this data, an elaboration of the measurement instrument, and concludes by describing 

methods used to analyze the data and to test the model. 

3.1 Data Sample 
The sample consisted of SMEs which are part of one of four consortia of SMEs established in Limburg 

(the southernmost province of the Netherlands) and alumni of the TU/e and Hoge School Zuyd. To 

respect their anonymity, these consortia and the SMEs related to the alumni are not explicitly 

named. 

3.2 Data collection procedure 
The request to complete the online survey was administered directly via e-mail to 3.520 potential 

respondents (alumni from the TU/e and Hoge School Zuyd), and directly to 66 SMEs in Limburg 

(three consortia of SMEs in Limburg). As an incentive to boost the response rate, part of the 

respondents could choose a charity which would receive €5 donation if the survey was filled out 

completely. Also, a link and short description of the research goal and targeted audience was 

published in an online newsletter of a consortium of SMEs. This newsletter was sent to 1.197 

subscriptions. In total 4.783 people were addressed. In total 197 persons responded by accessing the 

link to the survey, a response rate of 4,1%. 132 respondents indicated to have produced a product 

over the last three years. 67 respondents indicated to make use of social media for business 

purposes (e.g. marketing, NPD, customer service). As a cut-off point respondents were required to 

focus at least 10% of their social media activities on NPD, this will be elaborated in section 4.1. This 

resulted in 27 respondents who made significant use of social media to benefit innovation and were 

taken into account for further analysis. One of these respondents did not fill in the survey properly 

and left a significant amount of questions unanswered. As a result, in total 26 cases were analyzed. 

The response rate and absolute number of respondents is extremely low allowing for exploratory 

analyses and conclusions only. 

The survey request was issued in October 2013. A first reminder was issued after 10 days, a second 

reminder was issued 7 days after the first, and the survey closed in December 2013.   

3.3 Measurement instrument 
The model was argued to consist of multiple explanatory constructs. Before these constructs (and 
their indicators) are elaborated some remarks about constructs should be made. The measurement 
instrument is shown in Appendix A. 

3.3.1 Latent constructs 

The variables in the conceptual model were not measured directly. These variables were measured 

with multiple items and are called latent constructs. Latent variables are inferred from their 

indicators (Fornell et al., 1996). 

3.3.1.1 Endogenous vs. exogenous 

According to Gefen et al. (2000) in a model as proposed in the previous chapter, one can make a 

distinction between exogenous constructs and endogenous constructs. Exogenous constructs are 

independent, i.e. they act solely as a predictor or cause for other constructs in the model. As such 
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they cause fluctuations in the values of the other constructs within the model. In the conceptual 

model (figure 1), exogenous constructs are represented by (1) problem definition, (2) crowd 

involvement, (3) motivation, (4) idea evaluation, (5) open innovation use, (6) marketing-R&D 

commitment, (7) SM resource commitment, (8) SM length of use, (9) innovation capability and (10) 

marketing capability. Endogenous constructs, on the other hand, are dependent, i.e. they are 

dependent on other variables in at least one causal relationship. Endogenous constructs are 

represented by (1) crowdsourcing capability, (2) knowledge integration, and (3) product advantage. 

3.3.1.2 Reflective vs. formal 

It is common practice for scholars to investigate the structure and effect of latent constructs through 

the analysis of inter-individual differences data by statistically relating covariation between observed 

variables to latent variables (Borsboom et al, 2003). If the items are manifestations of the underlying 

construct, then it is a reflective construct and causality flows from the latent construct to the 

indicator. If, however, the construct is composed of the indicators then it is a formative construct and 

it is formed by the items measuring the constructs. 

The distinction between these two types of measures is relevant to assign meaningful relationships 

in the structural equation model (Anderson & Gerbing, 1988). The structural equation model (SEM) 

will be discussed in section 3.4. 

3.3.2 Measured constructs 

For reasons of face validity and construct validity, if possible, constructs mentioned in the conceptual 

model were measured with items adapted from previous studies (Hair et al., 2010). The latent 

variables and constructs in the conceptual model were measured with the measurement instrument 

(Appendix A). By making use of an online survey the (potential) respondents were approached. The 

survey was written in Dutch and can be found in Appendix C. The survey was reviewed by a professor 

of marketing at TU/e, two Doctors at TU/e from the Innovation Technology Entrepreneurship and 

Marketing department. Additionally, the model was tested by one CEO and three additional 

individuals.  

The following constructs were measured: 

Crowdsourcing aspects – According to Afuah and Tucci (2012) a firm’s ability to crowdsource is 

determined by four different aspects. These aspects consist of defining a problem (3 items), involving 

the crowd (3 items), evaluating the input from the crowd (3 items) and motivating the crowd to 

participate (4 items).  

Level of open innovation – This construct was measured based on two items as described by 

Chesbrough (2003a). Respondents were requested to express the extent to which their company 

made use of open innovation. 

R&D-Marketing interface – Four items measured this constructs, which were adapted from De Luca 

et al. (2010). The goal of these items was to measure the interaction between firms’ marketing and 

innovation department on the following levels: amount of meetings, communication manner, shared 

goals and visions. 

Knowledge integration – To assess an SME’s knowledge integration 6 items were conceived. As there 

was no useable grounded framework of previous literature which matches the aims of this research, 
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a construct was created. The related items were kept as simple and straightforward as possible. This 

construct essentially measured the ease of the ease of knowledge integration during the NPD 

process (4 items) and marketing (2 items). The first four items focus on the integration of knowledge 

to solve problems during the NPD process. The other two items focus on the integration of 

knowledge to solve problems during the marketing program. These items cover the marketing 

related knowledge as a result of the cooperation between the R&D and marketing departments 

within a firm. 

Product advantage – Three items were accounted for in order to assess a new product’s advantage 

relative to competitor’s offerings of similar products. These items were adapted from Langerak et al. 

(2004). 

Social media resource commitment – This construct reflects the amount and degree of resources that 

are committed to social media usage. The three items used to measure this construct were adapted 

from Salomo et al. (2009). Two of these items related to a social media strategy and one related to 

support by top management for social media. 

Length of social media usage – This construct was measured with one item. Existing literature proved 

to be of no use constructing this item, therefore this item was kept as simple as straight forward as 

possible. It should be noted that when a construct is measured by a single item, this item directly 

reflects the construct and cannot be considered latent (Fuchs & Diamantopoulos, 2009). 

Innovation capability – Three items were adapted from Calantone et al. (2002) to measure this 

construct, focusing on a firm’s specific skill currently existent to facilitate innovation. 

All the constructs mentioned above are reflective, i.e. the items are caused by the constructs. 

Furthermore, all of the constructs above are first-order constructs. This means that they have 

observed variables (i.e. the items in its measure) as indicators of the construct. However, the 

crowdsourcing capability was already mentioned to be a second-order construct. Second-order 

constructs have other unobserved constructs as their indicators. The following paragraph elaborates 

on the second-order construct of crowdsourcing capability. 

Crowdsourcing capability – This second-order construct was already discussed in chapter 2 and 

consists of all of the items which measure the crowdsourcing aspects. The nature of the relationship 

between the sub-dimensions and the higher-order (more general) construct determines whether this 

construct is reflective or formative (MacKenzie et al., 2011). The four crowdsourcing aspects (i.e. the 

sub-dimensions) all describe relatively unique aspects of successful crowdsourcing. Furthermore, if 

one of these constructs were to be deleted the remaining aspects would no longer cover the original 

overarching concept of successful crowdsourcing as described by Afuah and Tucci (2012). Hence, the 

crowdsourcing aspects are viewed as defining characteristics, the focal construct is a function of its 

sub-dimensions, and a change in only one of the sub-dimensions could be associated with a change 

in the focal construct. Therefore, it may be concluded that the sub-dimensions are considered to be 

formative indicators of the second-order focal construct. 

The operationalization of the constructs led to the measurement instrument (Appendix A). The 

questionnaire includes these constructs (Appendix C). The following section provides a description of 

the analysis of the questionnaire’s results. 
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3.4 Analytical Method 
The results of the questionnaire were provided in Microsoft Excel 2010. The data was initially 

analyzed using IBM SPSS Statistics 20 (e.g. for descriptive statistics, histograms, etc.). Afterwards, 

structural equation modelling was used to properly test the model. SEM consists of two subsequent 

stages (Hair et al., 2010). First, the measurement model was confirmed. This is an assessment of the 

degree to which the directly measured items of a latent construct (indirectly) reflect the construct. 

Second, the structural model (or path diagram) was estimated. Essentially, this is an assessment of 

the predicted relations between the latent constructs. Do they exist and to what extent? 

Multiple methods are available to estimate an SEM model. For the purposes of this research the 

Partial Least Squares (PLS) method was used to model a causal network of latent variables. PLS-SEM 

provides parameter estimates that maximize the explained variance (R² values) of the dependent 

constructs. The method therefore supports prediction-oriented goals (i.e., explaining/ predicting the 

target constructs in the structural model). PLS is superior compared to other multivariate techniques 

as it is robust to violations of distributional assumptions, e.g. normality and smaller sample sizes 

(Hair et al., 2011). Also, PLS is proven to be less sensitive to multicollinearity problems (Hair et al., 

2010). Third, according to Ringle et al. (2005) more information of the data is retained since PLS 

focuses on covariance (as opposed to correlation). Finally, PLS is better suited for predicting rather 

than confirming current theories (Hair et al. 2011). To execute the PLS algorithm, SMARTpls 2.0 M3 

(Ringle et al., 2005) was used. The following settings were used as suggested by Hair et al. (2011): 

 abort criterion of 10-5 (for the algorithm’s convergence) 

 300 iterations max. 

SMARTpls relies on a nonparametric bootstrap procedure to test coefficients for their significance. 

During this procedure a number of subsamples (i.e., bootstrap samples) is drawn from the original 

sample with replacement whist parameters’ values and standard errors are compared. The number 

of bootstrap samples should be high but must be at least equal to the number of valid observations 

(i.e. 26 in this case) in the dataset. ). The cutoff value used to determine significance was .05 (i.e. the 

probability of erroneously detecting an effect was less than 5%). 

Regarding the second-order construct of crowdsourcing capability, it should be noted that the items 

were connected to this construct through the subdimensions. The second-order construct was set to 

consist overall of all of the items making up the subdimensions. 
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4. Results 
This chapter provides an overview of the results of the data collection and the statistical analyses.  

4.1 Sample specifics 
The following table provides an overview of certain characteristics of the data sample (N=26).  

  Frequency Percentage 

Amount of products 
developed past 3 

years 

None 4 15,4% 
One 9 34,6% 
Two 6 23,1% 
More than two 7 26,9% 

To solve which type 
of problem during 
NPD you involved 
external parties? 

Technical 14 53,8% 
Determining customer needs 9 34,6% 
Obtaining ideas 5 19,2% 
Testing 7 26,9% 
Other 2 7,7% 

Reason of using Social 
media 

Sending 3 11,5% 
Receiving 5 19,2% 
Both 18 69,2% 

Social Media Usage 
for Innovation 

We made use of social media to 
benefit NPD in the past three years 

26 100% 

Of a firm’s total social 
media usage this 
percentage was 
focused on NPD 

0-10% 0 0% 
11-30% 10 38,5% 
31-50% 10 38,5% 
51 - 70% 4 15,4% 
71-90% 1 3,8% 
91-100% 1 3,8% 

Made use of this type 
of social media 

Forums 15 57,7% 
LinkedIn 26 100,0% 
Hyves, Facebook and/or Twitter 17 65,4% 
OI platforms 4 15,4% 
Idea contests 5 19,2% 
Online own community 4 15,4% 
Online external community 7 26,9% 
Different 2 7,7% 

Industry 

Construction 2 7,7% 
Industrial 3 11,5% 
Business services 8 30,8% 
Wholesale 1 3,8% 
Retail 3 11,5% 
Logistics/Transport 1 3,8% 
Different 6 23,1% 
Missing 2 7,7% 

Products/Services 
Products 8 30,8% 
Services 14 53,8% 
Missing 4 15,4% 

B2C/B2B 

B2C 1 3,8% 
B2B 19 73,1% 
Both 4 15,4 
Missing 2 7,7% 



25 
  

Turnover 

Less than €200.000 6 23,1% 
€201.001 - €1.000.000 2 7,7% 
€1.000.001 - €5.000.000 1 3,8% 
€5.000.001 - €10.000.000 2 7,7% 
€10.000.001 - €20.000.000 7 26,9% 
€20.000.001 - €40.000.000 3 11,5% 
Don't know 3 11,5% 
Missing 2 7,7% 

FTE (full-time 
equivalent) 

One 6 23,1% 
2-10 6 23,1% 
11-20 3 11,5% 
21-50 2 7,7% 
51-100 5 19,2% 
101-200 2 7,7% 
Missing 2 7,7% 

Table 2 Sample characteristics 

First, as can be seen in the table, four of the respondents indicated not to have developed a new 

product over the past three years. It should be noted that three out of these four focus on the 

delivery of services instead of products. The fact that one respondent out of the 26 has not 

developed a product, potentially due to the type of product, is acceptable. Second, an interesting 

observation considers the types of problems which were solved by involving external sources. Most 

often this was related to technical problems. Third, a significant part (69,2%) made use of social 

media to both receive and send information. Fourth, only the participants that made use of social 

media to benefit NPD were taken into account for this study. Fifth, the SMEs that were analyzed, 

were required to spend more than 10% of their total percentage of social media usage, focused on 

NPD. A cut-off point was necessary to remove all firms which focus a non-significant amount of their 

social media usage on NPD. This percentage was carefully chosen after multiple meetings with 

professors from the TU/e, a representative from the Hoge School Zuyd and two representatives from 

MKB Limburg. Sixth, the types of social media used are depicted in the table. Interestingly, all of the 

SMEs made use of LinkedIn, over 65% made use of Hyves, Facebook and/or Twitter and more than 

half of the respondents made use of online forums. Seventh, SMEs from all of the on beforehand 

determined industries participated. However, most of the participants were active in the delivering 

business services. Eighth, a majority out of the 26 participants said to involved in the delivery of 

services. Ninth, only one SME focuses solely on consumers, the other 25 SMEs focus on business-to-

business or on both business-to-business and business-to-consumer. Tenth, the turnovers of the 

different SMEs differ quite substantially from each other. Two larger groups can be identified (i.e. 

>€200.000 and between €10.000.001 to €20.000.000), while the others are quite evenly spread 

among the other categories. Clearly, a firm’s turnover is related to the amount of FTE. Table 2 depicts 

the amount of SMEs, however it is more useful to show this relationship in a crosstab. The following 

crosstab (table 3) depicts the amount of SMEs that have a certain turnover compared with the 

amount of FTE. 
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Turnover 
FTE 

1 2-10 11-20 21-50 51-100 101-200 

Less than €200.000 5 1 0 0 0 0 
€201.001 - €1.000.000 1 1 0 0 0 0 
€1.000.001 - €5.000.000 0 1 0 0 0 0 
€5.000.001 - €10.000.000 0 0 0 0 2 0 
€10.000.001 - €20.000.000 0 0 3 1 2 1 
€20.000.001 - €40.000.000 0 0 0 1 1 1 
Don't know 0 3 0 0 0 0 
Table 3 This table classifies the 26 participating SMEs by showing the amount of FTE vs.turnover.  

4.1.1 Non-response analysis 

Due to the small sample size (N=26) a non-response analysis was not likely to result in any useful 

information. Therefore, this analysis could be assumed to be of no added value and was left out. 

4.1.2 Common Method Bias 

To test for common method bias, the Harman’s single factor test was used (Podsakoff et al., 2003). 

Seven factors were extracted using principal component analysis. Each of these factors was 

subjected to the Kaiser criterion (i.e. eigenvalue greater than 1.0) and in total accounted for 86% of 

the variance. According to Podsakoff et al. (2003) one should make use of unrotated factor solution 

and determine whether the single largest factor accounts for more than half of the variance. As it 

turned out, the largest factor accounted for 42% of the variance. As 42% is less than half of the total 

variance accounted for by all of the factors, it may be concluded that the common method bias is 

probably not an issue. 

4.1.3 Missing data, outliers and multivariate assumptions 

The data did contain missing values. If a value was part of multiple items measuring the same 

construct, and at most a single value was missing, it was decided to replace this value with the mean 

of the other items. In such a case, it is very plausible that a respondent did not properly select a value 

on the Likert based scale. Otherwise, the missing value was replaced with -99, after inserting in the 

analytical software that the value -99 corresponds to a missing value. This method is justifiable as 

less than 10% of the data was missing. 

Regarding univariate outliers, boxplot diagrams were examined to detect any outliers. Additionally, 

the variables were checked for standardized values greater than ± 4.0 (Hair et al., 2010). This did not 

result in the identification of any univariate outlier. Variables measured on a Likert scale are 

inherently restricted to this scale, therefore any univariate outliers would be plausible. As a result 

these variables were not taken into account during this analysis. 

Multivariate outliers were identified by making use of the Mahalanobis distance in SPSS. The distance 

is calculated based on the 35 items used in the model (as shown in Appendix A). Hair et al. (2010) 

suggest a D2/df-value in small samples exceeding 2.5 are to be considered outliers. Based on this 

notion, no multivariate outliers were detected. 

4.2 Measurement model 
To ensure that measurement error was kept to a minimum, properties of the measure were 

determined in order to provide confidence that it is doing its job properly. The first property is 
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validity, which is whether an instrument actually measures what it sets out to measure. The second is 

reliability, which is whether an instrument can be interpreted consistently across different situations. 

To be valid the instrument must first be reliable. In this case, reliability means that the questionnaire 

(i.e. the measure) should consistently reflect the measured construct. 

4.2.1 Construct reliability 

Construct reliability was analyzed by examining factor loadings, composite reliability and Cronbach’s 

alpha. By reducing the data set from a group of interrelated variables to a smaller set of factors, 

factor analysis achieves parsimony by explaining the maximum amount of common variance in a 

correlation matrix using the smallest number of explanatory constructs (Field, 2009). As can been 

seen in table 4, each of the resulting individual factor loadings exceeded .70. All of the composite 

reliabilities related to the constructs were between .88 – .99, as displayed in Table 4. The Cronbach’s 

alpha related to the constructs ranged from .80 – .96. Based on these results it was justifiable to 

conclude that the criterion of construct validity was met. It should be noted that the confirmatory 

factor analysis showed that, regarding the subdimensions related to the second-order construct, 

customer involvement and problem definition suggested to be measuring aspects of the same 

underlying dimension. 

Theoretically, it makes sense that the definition of a problem to be crowdsourced cannot be seen 

independently from the involvement of the right crowd. The right crowd is inherently the crowd 

which is knowledgeable and able to self-select whether to solve the defined problem. And reversely, 

defining a problem properly enhances the chances to approach the right crowd. The items ‘Involv_2’ 

and ‘ProblD_3’ were removed. The resulting confirmatory factor analysis and the crossloadings are 

depicted in Appendix B. 

4.2.2 Construct validity 

Construct validity approximates the truth of the conclusion that an operationalization accurately 

reflects its construct. By demonstrating convergent validity and discriminant validity one inherently 

has evidence for construct validity (Peters, 1981).  

4.2.2.1 Convergence validity 

Convergence validity measures if constructs that should be related to each other theoretically are, in 

fact, observed to be related to each other. This is measured by examining a constructs average 

variance extracted (AVE). According to Hair et al. (2010), if an AVE exceeds .5. it may be concluded 

that the latent variable accounts for more than 50% of its indicators’ variance. All AVEs were equal to 

or exceeded .62 (see table 4), hence convergent validity was warranted for. 

4.2.2.2 Discriminant validity 

Discriminant validity measures if constructs that theoretically should not be related to each other 

are, in fact, observed to not be related to each other. The Fornell–Larcker criterion (Fornell & 

Larcker, 1981) postulates that a latent construct should share more variance with its assigned 

indicators than with any other latent variable in the structural model. One way to assess this is to 

take the square root of the AVE and compare this to the correlation with the other latent construct in 

the model. Table 5 provides evidence that the Fornell-Larcker criterion is met (i.e. the shared 

variance with the indicators in bold exceeds the correlation values to other constructs in each 

column). 
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Latent Variable Indicator(s) 
Factor 

Loading 
Indicator 
Reliability 

Composite 
Reliability 

AVE 
Cronbach’s 

alpha 

Involvement & 
Problem 

Definition 
(InvDef) 

Involv_1 .87 .75 
 

.95 
 

.82 .92 
Involv_3 .93 .87 

ProblD_1 .87 .76 

ProblD_2 .94 .88 

Motivation 
(Motiv) 

Motiv_1 .98 .96 

.99 .96 .98 Motiv_2 .98 .96 

Motiv_3 .97 .95 

Evaluation 
(Evalu) 

IdeaEva_1 .95 .90 

.97 .93 .96 IdeaEva_2 .97 .94 

IdeaEva_3 .97 .94 

Crowdsourcing 
Capability 

(CrowdCap) 

All of the above (2nd 
order construct) 

Lowest: 
.73 

Highest: 
.87 

- .94 .62 .93 

Level of Open 
Innovation Use 
(Level OI Use) 

OI_Use_1 .94 .88 
.93 .87 .85 

OI_Use_2 .92 .85 

R&D Marketing 
Interface 

(RD-Market) 

RD_Market_1 .91 .83 
 

.96 
 

.85 .94 
RD_Market_2 .86 .73 

RD_Market_3 .95 .90 

RD_Market_4 .97 .94 

Resource 
Commitment 

to Social Media 
(SM Resource 

Comm) 

SM_Strat_1 .80 .63 

.88 .71 .80 
SM_Strat_2 .93 .86 

SM_Support .80 .64 

Knowledge 
Integration 
during NPD 
(Knowl Int) 

KnowInt_Innov_1 .92 .85 

.96 .78 .94 

KnowInt_Innov_2 .92 .85 

KnowInt_Innov_3 .93 .87 

KnowInt_Innov_4 .83 .70 

KnowInt_Market_1 .82 .67 

KnowInt_Market_2 .88 .77 

Product 
Advantage 
(Prod Adv) 

ProdAdv_1 .79 .63 

.90 .75 .83 ProdAdv _2 .98 .95 

ProdAdv _3 .82 .67 

Experience SM 
Use for 

Innovation 
(Length SM 

Use) 

SM_Innov 
1 

(one  
item) 

1 1 1 1 

Marketing 
Capability 

(MarketCap) 

Market1 .88 .77 

.96 .87 .95 
Market2 .94 .87 

Market3 .95 .91 

Market4 .96 .93 
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Innovation 
Capability 
(InnovCap) 

Innov1 .87 .77 

.94 .84 .90 Innov2 .93 .87 

Innov3 .93 .87 
Table 4 Reliability and construct characteristics 

For the assessment of discriminant validity, the cross-loadings of an indicator should also be taken 

into account. An indicator’s loadings with it associated latent construct should exceed its loading 

with any of the other constructs. This analysis identified some indicators which loaded .7 or more on 

two constructs (Appendix B). 

Based on the Fornell-Lacker criterion, the discriminant validity of the latent constructs in the 

measurement model is acceptable. The crossloading have a negative effect on discriminant validity, 

however the deletion of these items is not necessary as these loadings were always exceed by the 

loadings on their targeted latent construct (Farrell, 2009). Therefore, the discriminant validity of the 

latent constructs is overall assumed to acceptable, with the notion that some items do have 

crossloadings. 

  1 2 3 4 5 6 7 8 9 10 11 12 

Evalu .96                      

InvDef .56 .91                    

Motiv .55 .53 .98                  

Prod Adv .41 .21 .42 .87                

Knowl Int .60 .65 .62 .61 .88              

RD-Market .54 .40 .37 .48 .55 .92            

CrowdCap .83 .86 .82 .40 .75 .52 .79          

InnovCap .60 .36 .56 .66 .50 .49 .59 .92        

MarketCap .70 .48 .50 .27 .57 .43 .66 .49 .93    

Length SM 
Use 

.55 .47 .64 .35 .65 .44 .65 .56 .49 1.00
  

   

Level OI 
Use 

.26 .13 .10 .46 .44 .12 .20 .09 .01 .22 .93  

SM 
Resource 

Comm 

.49 .60 .74 .45 .69 .61 .73 .48 .47 .65 .17 .84 

Table 5 Correlation matrix and Fornell-Larcker test 

4.3 Collinearity 
The estimation of path coefficients in the structural model is based on ordinary least squares 

regressions of each endogenous latent variable on its corresponding predecessor constructs. It 

should be noted here that it was discovered in an early stage that the construct ‘Commitment of 

resources to social media’ did not significantly relate directly to an SME’s ease of knowledge 

integration. However, ‘Commitment of resources to social media’ proved to be related to ‘marketing-

R&D interface’ and exerted a significant influence on knowledge integration through this path. As a 
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result the remainder of this thesis will focus on the model which includes this relationship. 

Accordingly, the construct ‘Length of SM use’ was also related to a firm’s ‘marketing-R&D interface’ 

instead of directly on knowledge integration, as the commitment of SM resources and time of usage 

were hypothesized to influence the same construct. As a result two alternative hypotheses were 

tested. 

H6a-alt: Commitment of resources to social media, is positively related to a an SME’s R&D-marketing 

interface 

H6a-alt: The amount of time an SME has been using social media to benefit innovation is positively 

related to an SME’s R&D-marketing interface 

The model including these alternative hypotheses was assessed. Table 6 provides evidence for the 

VIF values. All VIF values were below the threshold of 5.00 and as a result it may be concluded that 

there were no significant levels of collinearity among the predictor constructs and that the path 

coefficients are not biased (Hair et al., 2010). 

Dependent 
Varariable 

Independent 
variables 

VIF 

CrowdCap 

Evalu 1.66 

InvDef 1.63 

Motiv 1.60 

KnowInt 

CrowdCap 1.41 

Level_OI_Use 1.04 

RD_Market 1.37 

ProdAdv 

KnowInt 1.62 

InnovCap 1.44 

MarketCap 1.60 

RD_Market 
Length SM use 1.70 

SM Resource Comm 1.70 
Table 6 Collinearity 

4.4 Evaluation of the Structural Model 
Once the construct measures have been confirmed as reliable and valid, the next step is to assess the 

structural model results. According to Hair et al. (2010) the structural model should be assessed on 

its predictive capabilities and the relationships between the constructs.  
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This should be done according to the following four steps: 

1. Assess the level of the R² value 

2. Assess the significance and relevance of the path coefficients 

3. Assess the effect size f² 

4. Assess the predictive relevance Q² and the q² effect size 

4.4.1 The R² values 

The primary evaluation criteria for the structural model are the R² measures and the level and 

significance of the path coefficients. R² is a measure for the explained variance of an endogenous 

construct. The goal of the prediction-oriented PLS-SEM approach is to explain the endogenous latent 

variables’ variance and hence the key target constructs’ level of R² should be high. In marketing 

research studies, R² values of .75, .5. or .25 for endogenous latent variables in the structural model 

can, as a rule of thumb, be described as substantial, moderate, or weak, respectively. 

Endogenous latent 
construct  

R2 

ProdAdv .59 

Knowl Int .68 

RD-Market .37 
Table 7 Explained variance 

The R2 values of ProdAdv (.54), KnowInt (.68) can be considered moderate. In contrast, the R2 value 

of RD-Market (.37) can be considered rather weak. As the crowdsourcing capability is a second-order 

construct, the variance is perfectly explained by the three crowdsourcing aspects. 

4.4.2 Significance and relevance of the path coefficients 

Table 8 depicts the individual path coefficients of the PLS structural model and their significance. 

According to Hair et al. (2011) these coefficients can be interpreted as standardized beta coefficients 

of ordinary least squares regressions and represent the estimated change in the endogenous 

construct (to the right of the arrow) for a unit change in a predictor construct (left of the arrow).  

  Path Coefficient effect size ƒ² effect size q2 

Evalu -> CrowdCap .37*** - - 
InvDef -> CrowdCap .45*** - - 
Motiv -> CrowdCap .38*** - - 

Knowl Int -> ProdAdv .50*** .22 .19 
RD-Market -> Knowl Int .22** .10 .09 
CrowdCap -> Knowl Int .58*** .74 - 
InnovCap -> ProdAdv .54*** .35 .16 

MarketCap -> ProdAdv -.28 - - 
Length SM Use -> RD-Market .09 - - 

Level OI Use -> Knowl Int .30** .26 .12 
SM Resource Comm -> RD-Market .55*** .28 .20 

Table 8 Path coefficients, effect sizes. *:p<.1. **:p<.05, ***:p<.01 (two tailed) 

The relative importance of the exogenous predictor constructs in predicting the dependent second-

order construct CrowdCap, was influenced most importantly by InvDef (.45), followed by Motiv (.38) 

and Evalu (.37). The relative importance of the predictor constructs in predicting the dependent 
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construct KnowInt, was influenced most importantly by CrowdCap (.58), and followed by Level OI 

Use (.30) and RD-Market (.22). Here, only level OI Use is an exogenous driver construct. The relative 

importance of the driver constructs in predicting the dependent construct ProdAdv was influenced 

most importantly by the exogenous predictor construct innov cap (.54) and the endogenous 

predictor construct KnowInt (.50). It is clear that both predictors are almost equally important. 

4.4.3 The effect size ƒ² 

The effect size ƒ² measures the impact of a predictor construct on an endogenous construct. This is 

measured by comparing R² values when a specified exogenous construct is included and omitted 

from the model. Essentially, the effect size ƒ² provides information whether the omitted predictor 

construct has a substantive impact on the R² values of an endogenous construct. According to Cohen 

(1992) ƒ² values of .35, .15, or .02 for exogenous latent constructs in the structural model can, as a 

rule of thumb, be described as large, medium or small, respectively. Only the exogenous constructs 

which were significantly related endogenous constructs were taken into account. 

The following conclusions regarding the effect sizes in producing the R2 of product advantage: 

 knowledge integration has a medium effect (.22)  

 Innovation capability has a large effect (.35)  

The following conclusions regarding the effect sizes in producing the R2 of knowledge integration: 

 RD-Market has close to a moderate effect (.1) 

 the level of open innovation use in a firm has a medium effect (.26) 

 CrowdCap has a very large effect (.74). 

The following conclusion regarding the effect sizes in producing the R2 of the R&D-Marketing 

interaction: 

 the commitment of resources for social media has a medium effect (.28) 

4.4.4 The Q2 and effect size q² 

The following assessment of the structural model focused on the predictive relevance of the model. 

The predominant measure obtain this is the Stone–Geisser’s Q² (Stone, 1974; Geisser 1975), which 

postulates that the model must be able to adequately predict each endogenous latent construct’s 

indicators. If the proposed model exhibits predictive relevance, it can be concluded that it accurately 

predicts the data points of the indicators in reflective measurement models of multi-item as well as 

single-item endogenous constructs. 

To obtain the Q² values a blindfolding procedure is recommended. This procedure comprises a 

sample reuse technique that omits every dth data point part and uses the resulting estimates to 

predict the omitted part. According to Hair et al. (2011), d-value ranging between 5 and 10 are 

proven to be advantageous. The blindfolding procedure was only applied to endogenous latent 

constructs that have a reflective measurement model specification (Hair et al., 2011).  

There are different types of Q² values. For this analysis the cross-validated redundancy was used 

which uses the PLS‑SEM estimates of both the structural model and the measurement models for 

data prediction and, as such perfectly fits the PLS‑SEM approach. If an endogenous construct’s cross-
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validated redundancy measure value (i.e., Q ²) for a certain endogenous latent variable is larger than 

zero, its explanatory latent constructs exhibit predictive relevance. 

It should be noted that a d value of 7 was chosen, which suffices to the recommendation of Hair et 

al. (2011). 

  Q2 

ProdAdv .38 

Knowl Int .54 

RD-Market .31 
Table 7 Predictive relevance 

The resulting Q² values, which exceed zero, indicate that the exogenous constructs have predictive 

relevance for the endogenous construct under consideration. 

The relationship between the earlier described effect size ƒ² and R2 can be compared to the 

relationship between the effect size q2 and the Q2. According to Hair et al. (2011), as a relative 

measure of predictive relevance, values of .02, .15, and .35 indicate that an exogenous construct has 

a small, medium, or large predictive relevance for a selected endogenous construct. 

The following conclusions regarding the effect sizes (i.e. q2) in producing the predictive relevance (i.e. 

Q2) of firm product advantage are drawn: 

 knowledge integration has a moderate effect (.19); 

 Innovation capability has a moderate effect (.16) 

The following conclusions regarding the effect sizes in producing the predictive relevance of 

knowledge integration are drawn: 

 RD-Market has close to a moderate effect (.09); 

 the level of open innovation use in a firm has a close to moderate effect (.12); 

The following conclusion regarding the effect sizes in producing the predictive relevance of the R&D-

Marketing interaction: 

 the commitment of resources for social media has a medium effect (.20) 

4.5 Hypothesis testing 
This section links the findings of the previous sections to the on beforehand determined hypotheses. 

In order to draw meaningful conclusions, the mentioned path coefficients and their significance were 

compared to the hypotheses. The following table provides on overview. 

 
Hypothesis 

β 
T-

statistic 
Supported 

H1 
An SME’s ease of knowledge integration during NPD is 
positively related to product advantage 

.50 3.12 Yes 

H2a 
An SME’s ability to define a problem to be crowdsourced, 
contributes to the crowdsourcing capability 

.24 6.56 
Partly 

supported 

H2b 
An SME’s ability to involve the right crowd contributes to 
the crowdsourcing capability 

.25 4.75 
Partly 

supported 
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H2c 
An SME’s ability to motivate the crowd contributes to the 
crowdsourcing capability 

.38 4.59 Yes 

H2d 
An SME’s ability to evaluate the ideas from the crowd 
contributes to the crowdsourcing capability 

.37 5.31 Yes 

H3 
An SME’s crowdsourcing capability is positively related to 
the ease of knowledge integration 

.58 3.72  

H4 

An SME’s current degree of open innovation utilization is 
positively related to the ease of knowledge integration 
during NPD 

.30 2.63 Yes 

H5 
The degree of collaboration between marketing and R&D 
within an SME, is positively related to the ease of 
knowledge integration during NPD 

.22 1.97 Yes 

H6a 

Commitment of resources to social media, is positively 
related to a an SME’s ease of knowledge integration 
during NPD 

.28 1.03 No 

H6a-alt 
Commitment of resources to social media, is positively 
related to a an SME’s R&D-marketing interface 

.55 2.95 Yes 

H6b 

The amount of time an SME has been using social media to 
benefit innovation is positively related to a SME’s ease of 
knowledge integration during NPD 

.13 .56 No 

H6b-alt 

The amount of time an SME has been using social media to 
benefit innovation is positively related to an SME’s R&D-
marketing interface 

.09 .37 No 

H7a 
An SME’s innovation capability is positively related to 
product advantage 

.54 3.57 Yes 

H7b 
An SME’s marketing capability is positively related to 
product advantage 

-.28 1.50 No 

Table 8 Hypotheses 

If a t-statistic is significant the predictor variable contributes significantly to the model’s ability to 

estimate the values of the outcome. The critical value of the t-statistic at 90% confidence is ±1.645, 

at 95% confidence it is ± 1.96, and at 99% it is ±2.575 (Field, 2009). 
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5. Discussion 
This chapter will discuss the two main questions posed in the introduction. The results will be 

interpreted and followed by its scholarly and managerial implications. Finally, the limitations of this 

study are discussed, which offer directions for future research. The results are summarized in Figure 

2. 

.38***

.37***

.22**

.30***

.45***

n.s.

Crowd 
Involvement/ 

Problem 
Definition

Motivation

Idea 
Evaluation

Crowdsourcing
Capability

SM Length 
of Use

Open 
Innovation 

Use

Marketing – 
R&D 

interface

Ease of 
Knowledge 
Integration 

(during NPD)

Product 
Advantage

.50***.58***

SM Resource 
Commitment

.55***

Marketing 
Capability

 Innovation 
Capability

.54***

n.s.

n.s.n.s.

 

Figure 2 PLS results. *:p<.1. **:p<.05, ***:p<.01 (two tailed) 

The main aim of this research was to investigate effects of crowdsourcing, facilitated by social media, 

on NPD. Based on the analysis of the 26 respondents who all indicated to make use of social media to 

facilitate their crowdsourcing activities, the following conclusions were drawn.  

An SME’s crowdsourcing capability consists of three different parts, which together relate to the ease 

of knowledge integration during NPD. The tested model indicated that the crowdsourcing capability 

is a formative second-order construct consisting of three distinctive parts (only exerting an effect on 

knowledge integration together). The first part relates to the involvement of the crowd and the 

definition of the problem to be submitted to the crowd. To select the right crowd to participate, a 

firm needs to understand characteristics of the crowd and the type of knowledge they possess. 

Coming up with a solution depends on how much in-depth knowledge in the area of expertise is 

required by a member of the crowd to solve the problem (Afuah & Tucci, 2012; Füller et al. 2014). 

Additionally, the first part consists of defining the problem. Members of the crowd will be more likely 

to engage in the required activities which relate to their qualifications if the problem is adequately 

defined, resulting in a higher rate of solutions proposed (Afuah & Tucci, 2012; Füller et al. 2014). The 

second part reflects the motivation of the crowd. The crowd needs to be motivated to participate 

and keep being motivated during the crowdsourcing process. Firms which are able to do this will be 

more likely to get the most out of the crowdsourcing process (Afuah & Tucci, 2012). The third part 

relates to the evaluation of the submitted ideas by the crowd. Once the crowd has provided their 

contributions, a firm should be able to evaluate them properly in order to select the most 

appropriate solution (Afuah & Tucci, 2012). It is possible that numerous solutions will be submitted; 
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hence it is important to be able to select the best solution. It can roughly be concluded that these 

three parts each contribute equally to an SME’s crowdsourcing capability. This finding was not 

hypothesized ex ante, as four distinctive parts were expected. However, in retrospect it makes sense 

that the definition of a problem to be submitted cannot be seen independently from the involvement 

of the right crowd. The right crowd is inherently the crowd which is knowledgeable and able to self-

select whether to solve the defined problem. And reversely, defining a problem properly enhances 

the chances of approaching the right crowd. 

Subsequently and most importantly, an SME’s crowdsourcing capability was empirically found to be 

positively related to the ease of knowledge integration. This finding supports the hypothesis that 

knowledge integration proved to be easier, faster, more straight-forward and less complex, due to 

crowdsourcing. The argumentation of this finding considers the two different aspects which affect 

the ease of knowledge integration, i.e. the amount of knowledge available, and the breadth of 

specialized knowledge (Grant, 1996). First, crowdsourcing results in the increase of the potential 

amount of relevant knowledge to be accessed and exploited. A larger amount of available knowledge 

exerts a positive influence on knowledge integration (Leiponen & Helfat, 2010). As more knowledge 

is available during to be integrated, the likeliness of finding a suitable solution increases. This 

enhances the integration knowledge during NPD. Second, crowdsourcing results more breadth of 

specialized knowledge to draw upon. Crowdsourcing allows drawing upon a wide range of 

heterogeneous knowledge embedded within the crowd. By addressing the crowd (via social media) 

this knowledge can be put to work to come up with a superior solution to a problem (Füller et al., 

2014). Clearly, the integration of knowledge during NPD becomes easier if a superior solution is 

submitted by the crowd. No prior research has provided empirical evidence supporting the existence 

of the relationship between crowdsourcing and knowledge integration. 

It was empirically confirmed that the ease of knowledge integration is positively related to product 

advantage, as predicted by contemporary literature. The most important outcome of NPD is 

captured by product advantage, as this is the compelling reason for customers to buy the new 

product (Langerak et al., 2004). Subsequently, a relation was proposed based on existing literature 

stating that knowledge integration during the new product development process has been argued to 

be the main determinant of product advantage (Verona & Ravasi, 2003). This finding is important to 

illustrate the importance of knowledge integration during NPD. 

The second question focused on other firm-specific characteristics which should be modeled to 

provide an actionable strategy for SMEs, looking to improve their knowledge integration during NPD. 

Besides the crowdsourcing capability, two other behaviors were found to directly affect the ease of 

knowledge integration. 

First, the amount of time which SMEs have been making (systematic) use of open innovation is 

positively related to ease of knowledge integration. This was predicted on beforehand, based on 

Chesbrough (2003a). This could be explained by the experience a firm has gained with the integration 

of external knowledge during NPD and the systematic way of doing this. 

Second, the degree of cooperation between the marketing and R&D departments in a firm was 

positively related to a firm’s ease of knowledge integration. This makes sense as during NPD 

technological and market knowledge is to be combined, which is facilitated by cooperation between 

the two departments responsible for these types of knowledge (De Luca et al., 2010).  
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One additional factor was indirectly related to knowledge integration. Resources committed to social 

media were expected to directly affect knowledge integration during NPD. However, this relationship 

could not be empirically confirmed. Instead an alternative hypothesis was formalized by proposing a 

relationship to the R&D-marketing interface. The commitment of resources to social media, clearly 

expressed by top management, positively related to interaction between the departments. At first 

glance this seems to be a rather odd observation. This is possibly due to additional meetings related 

to social media, on beforehand clearly expressed innovation goals to be obtained by social media, 

and a more explicit task distribution. A final remark regarding this construct should be made 

concerning the crossloadings of the ‘motivation’ (Appendix B). These crossloadings could explain why 

no direct effect was found, as part of the same variance of knowledge integration is also significantly 

explained by one of the crowdsourcing aspects (i.e. motivation). 

The amount of time an SME has been using social media to benefit innovation was not empirically 

supported to be related to knowledge integration, neither directly nor indirectly via an SME’s R&D-

marketing interface. Based on this research, it can be concluded that it does not matter whether an 

SME has only been making use of social media for one year or three years. An explanation could be 

found in fact that all of these SMEs were making use social media to benefit crowdsourcing. To make 

this decision consciously could be more important than the amount of time making use of social 

media to benefit innovation. 

Identifying actionable strategies should be based on exogenous constructs (Hair et al., 2011). This 

research suggests that an SME looking to improve its knowledge integration to ultimately improve 

product advantage should focus on three factors. First, the crowdsourcing capability (consisting of 

the four crowdsourcing aspects) exerts the largest influence on ease of knowledge integration. 

Second, a firm’s current use of open innovation is positively related to knowledge integration. Third, 

the marketing-R&D interface is positively related to knowledge integration. In addition to the third 

factor, an SME can focus on the commitment of resources to social media as this is positively related 

to the marketing-R&D interface. 

To improve the model’s explanatory power, innovation capability and marketing capability were 

included in the model and hypothesized to be related to product advantage. 

An SME’s innovation capability proved to be positively related to product advantage. The more 

skilled a firm is in innovating the more likely it is that a newly produced product has significant 

advantages. This relationship was also confirmed in previous literature (Calantone et al., 2002). 

An SME’s marketing capability was not empirically supported to be related to product advantage. 

This is contradictory to what suggested theory has found (Ngo & O'Cass, 2012). However, this can be 

explained by SME’s being less dependent on a marketing capability. This could be due to the limited 

amount of people working in an SME. 

5.1 Scholarly implications 
First of all, crowdsourcing in SMEs was viewed as a method to obtain knowledge which subsequently 

should be integrated during NPD to result in product advantage. This has not been scrutinized prior 

to the writing of this thesis. A model was empirically tested and provided evidence for a relationship 

between crowdsourcing and ease of knowledge integration to exist in SMEs. Scholars can use this 

relationship as a pivotal component in new models focusing on crowdsourcing in SMEs. 
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Secondly, the proposed framework linked crowdsourcing capability (consisting of the three 

crowdsourcing aspects), current open innovation use and the marketing-R&D interface to ease of 

knowledge integration during NPD. More research is needed to generalize these findings. 

Furthermore, it is very likely that other concepts (e.g. related to firm culture) are also of importance 

but were not taken into account in this research. 

Thirdly, social media facilitates the performance of tasks through crowdsourcing. Though mentioned 

as a principle of crowdsourcing (Füller et al., 2014) the joint solving of a problem by multiple 

members of the crowd was not empirically assessed. Nambisan (2002), however, illustrated that 

collaboration between virtual customers (i.e. members of the crowd) can be of significant 

importance during NPD. This provides an interesting avenue of future research for scholars. 

5.2 Managerial implications 
An important implication for managers is the finding that SMEs which are involved in NPD and as a 

result are integrating knowledge to ultimately benefit product advantage, should focus on three 

different aspects of crowdsourcing. Managers should understand that an SME’s crowdsourcing 

capability consists of three different aspects, which together affect the ease of knowledge 

integration during NPD. By explicitly mentioning these three aspects, manager are provided with 

levers to improve their crowdsourcing process. 

Second, two behaviors of the firm are directly related to the ease of knowledge integration, i.e. 

current open innovation use and the marketing-R&D interface to ease of knowledge integration 

during NPD. Managers looking to improve their knowledge integration should focus on these two 

aspects. Specifically, this can be done by making systematic and more often use of open innovation. 

Also, managers can enhance a firm’s marketing-R&D interface by ensuring open communication 

between departments, organizing meetings, making sure that R&D and Marketing work together as a 

team, and share their visions in consultation. 

5.3 Limitations  
First, a major limitation was the sample size, i.e. 26 respondents. This thesis has an explorative 

nature and its conclusions should be interpreted with caution and reluctance. Unfortunately, in 

today’s industrial landscape only a limited amount of SMEs make use of social media and even less of 

crowdsourcing facilitated by social media. This research mainly focused on SMEs in the province of 

Limburg. It is strongly suggested to broaden this province-wide scope to a nation-wide scope. This 

should result in a larger amount of respondents and results which are generalizable. However, the 

results of this research provide an excellent basis to build upon. 

Second, most SMEs focused on B2B. Additional research could investigate the model in a B2C context 

and illustrate if any significant differences between the two environments exists. 

Third, building on the statement in the scholarly implications, no distinction was made between 

different types of crowdsourcing. For instance, tournament-based crowdsourcing focuses on the 

process of each member of the crowd solving a problem individually (Boudreau & Lakhani, 2012). On 

the other hand, in collaboration-based crowdsourcing different members of the crowd cooperate to 

come up with a solution (Boudreau & Lakhani, 2012). There are even more different types of 

crowdsourcing (Brabham, 2013). Future research could investigate the effects of these different 

types of crowdsourcing on the crowdsourcing capability and the ease of knowledge integration. 
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Fourth, it should be noted that that the construct of ‘length of SM use’ consisted of one item, as a 

result the measured item directly reflects the construct and no measurement error could be 

specified by SMARTpls. Adding more items to measure this construct could affect the relationships in 

the model and should be investigated in future research. 

Finally, a known weakness of any questionnaire is that the information attempted to be extracted 

from the SME could be difficult to be accurately estimated by the respondents. Also, to examine the 

causality of the effects based on the model, data should be collected in a cross-sectional and 

longitudinal manner.  
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Appendix A – Measurement Instrument 

 
Latent Variable Indicator(s) Adapted 

from 
Question in survey 

Involvement & 
Problem 

Definition 

Involv_1 

Afuah and 
Tucci 

(2012) 

We are skilled in determining the specific 
characteristics a crowd should have 

Involv_2* 
We are skilled in finding and reaching the right 
crowd 

Involv_3 
We are skilled in determining the specific type of 
knowledge a crowd should have 

ProblD_1 We are skilled in the demarcation of a problem 

ProblD_2 
We are skilled in transforming a problem to 
specific question 

ProblD_3* 
We are skilled in splitting up problems in 
different questions that can be solved 
independent 

Motivation 

Motiv_1 

Afuah and 
Tucci 

(2012) 

We are skilled in motivating the crowd to 
participate 

Motiv_2 
We find it clear how to stimulate the crowd to 
participate 

Motiv_3 
We find it easy to keep the crowd motivated 
during the NPD process 

Motiv_4* 
We find it easy to stimulate the crowd to do the 
best they can for us 

Evaluation 

IdeaEva_1 

Afuah and 
Tucci 

(2012) 

We are skilled in effectively evaluating the ideas 
of the crowd on usefulness 

IdeaEva_2 
We are skilled in composing criteria prior to the 
evaluation of ideas from the crowd 

IdeaEva_3 
We are skilled in letting the right people select 
the useful ideas from the crowd 

Crowdsourcing 
Capability 

2nd order 
construct) 

- - 

Level of Open 
Innovation Use 

OI_Use_1 
Chesbroug
h (2003a) 

To what extent did your company make use of 
external sources during NPD and 
commercialization 

OI_Use_2 
To what extent did your company systematically 
use external sourcing during NPD 

R&D Marketing 
Interface 

RD_Market_1 

De Luca et 
al. (2010) 

In our company R&D and Marketing often meet 

RD_Market_2 
In our company R&D and Marketing 
communicate in an open manner 

RD_Market_3 
In our company R&D and Marketing work 
together as a team to achieve innovation 
projects/goals 

RD_Market_4 
In our company R&D and Marketing share their 
visions in consultation 

Resource SM_Strat_1 Salomo et We train/supervise people using Social Media 
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Commitment to 
Social Media 

SM_Strat_2 al. (2009) We make use of an explicit social media strategy 

SM_Support 
Top management is committed to the progress 
of Social Media activities 

Knowledge 
Integration 
during NPD 

KnowInt_Innov_
1 

- 

How difficult was it to Integrate external 
knowledge into your NPD process last year 

KnowInt_Innov_
2 

How fast did Integration external knowledge into 
your NPD process last year go 

KnowInt_Innov_
3 

How complex was it to Integrate external 
knowledge into your NPD process last year 

KnowInt_Innov_
4 

How straight forward was it to Integrate external 
knowledge into your NPD process last year 

KnowInt_Marke
t_1 

How complex was it to Integrate external 
knowledge into the Marketing program last year 

KnowInt_Marke
t_2 

How straight forward was it to Integrate external 
knowledge into the Marketing program last year 

ProdAdv 

ProdAdv_1 

Langerak et 
al. (2004) 

Compared to our competitors we are at this 
spectrum regarding unique benefits which our 
products offer 

ProdAdv _2 
Compared to our competitors we are at this 
spectrum regarding competitive advantage of 
our products 

ProdAdv _3 
Compared to our competitors we are at this 
spectrum regarding customer attractiveness of 
our products 

Experience SM 
Use for 

Innovation 
SM_Innov - 

How often do you use Social Media for 
Innovation 

Innovation 
Capability 

Innov_1 

Calantone 
et al. 

(2002) 

We are skilled in trialing new methods/processes 

Innov_2 
We are skilled in bringing products to the market 
first 

Innov_3 

We are skilled in introducing products to the 
market (seen over the last 5 years) 

Market 
Capability 

Market_1 

Ngo & 
O'Cass, 
2012 

We are skilled in incorporating customer needs 
into marketing of products 

Market _2 
We are skilled in alertness related to marketing 
strategy 

Market _3 We are skilled in marketing planning 

Market_4 
We are skilled in implementing marketing 
activities and promotions 

Table 9 Factors, items and questions. Items marked with an asterisk were deleted based on factor analysis 
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Appendix B – Factor loadings and cross loadings of the confirmatory 

factor analysis 
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IdeaEvalu_1 .95 .58 .54 .82 .55 .61 .28 .65 .38 .50 .43 .52 

IdeaEvalu_2 .97 .58 .52 .82 .61 .59 .19 .70 .39 .55 .52 .58 

IdeaEvalu_3 .97 .45 .51 .75 .56 .54 .27 .66 .41 .51 .45 .49 

Involv_1 .34 .87 .59 .74 .31 .49 -.03 .42 .12 .36 .62 .46 

Involv_3 .50 .93 .55 .81 .35 .58 .07 .45 .21 .35 .59 .48 

Probl_Def_1 .59 .87 .31 .73 .30 .61 .19 .45 .20 .38 .43 .31 

Probl_Def_2 .59 .94 .47 .82 .34 .66 .25 .40 .24 .37 .53 .44 

Motivation_1 .48 .50 .98 .77 .52 .62 .06 .44 .40 .35 .76 .66 

Motivation_2 .52 .42 .98 .75 .53 .59 .13 .49 .44 .34 .71 .60 

Innov_1 .64 .25 .51 .54 .88 .38 .19 .49 .63 .49 .38 .38 

Innov_2 .47 .38 .52 .54 .93 .46 .06 .38 .53 .31 .39 .51 

Innov_3 .52 .36 .52 .54 .93 .52 -.01 .39 .63 .52 .53 .64 

KnowInt_Innov_1 .43 .65 .46 .63 .36 .92 .42 .40 .57 .47 .58 .54 

KnowInt_Innov_2 .49 .51 .69 .67 .43 .92 .46 .42 .61 .54 .68 .62 

KnowInt_Innov_3 .52 .55 .59 .67 .41 .93 .48 .43 .61 .56 .65 .60 

KnowInt_Innov_4 .44 .68 .58 .68 .47 .83 .39 .53 .45 .33 .58 .53 

KnowInt_Market_1 .71 .45 .44 .63 .51 .82 .28 .63 .54 .54 .50 .57 

KnowInt_Market_2 .62 .63 .51 .70 .47 .87 .27 .62 .47 .48 .64 .60 

KnowInt_Innov_1 .43 .65 .46 .63 .36 .92 .42 .40 .57 .47 .58 .54 

OI_Use_1 .18 .16 .03 .15 .10 .42 .94 .02 .43 .09 .21 .24 

OI_Use_2 .31 .08 .17 .21 .07 .39 .92 .01 .45 .13 .09 .17 

Market_1 .63 .51 .40 .61 .35 .43 .05 .88 .23 .32 .44 .29 

Market_2 .65 .36 .48 .58 .48 .41 -.09 .94 .17 .45 .36 .40 
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Market_3 .62 .40 .44 .57 .42 .55 -.03 .95 .20 .41 .43 .47 

Market_4 .69 .47 .53 .67 .53 .64 .06 .96 .33 .42 .49 .60 

ProdAdv_1 .33 .12 .24 .27 .59 .40 .17 .37 .77 .61 .45 .25 

ProdAdv_2 .42 .26 .45 .44 .64 .64 .54 .27 .98 .44 .43 .35 

ProdAdv_3 .30 .15 .38 .32 .48 .52 .46 .08 .84 .19 .28 .30 

RD_Market_1 .46 .41 .40 .51 .52 .65 .17 .29 .56 .91 .62 .41 

RD_Market_2 .55 .24 .21 .39 .28 .36 .17 .40 .31 .86 .45 .26 

RD_Market_3 .46 .38 .35 .47 .46 .46 .03 .41 .39 .95 .54 .44 

RD_Market_4 .54 .41 .37 .53 .49 .50 .06 .50 .39 .97 .59 .48 

SM_Strategy_1 .56 .57 .52 .66 .54 .70 .15 .59 .34 .46 .80 .63 

SM_Strategy_2 .36 .49 .67 .60 .42 .59 .02 .44 .41 .46 .93 .59 

SM_Support .32 .46 .67 .58 .27 .46 .22 .21 .37 .58 .80 .44 

SM_Innov .55 .47 .64 .65 .56 .65 .22 .49 .35 .44 .65 1 

Table 10 Factor loadings and crossloadings 
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Appendix C – Questionnaire 
 

Survey Social Media en NPD/Marketing 

 

De opkomst van social media kan niemand zijn ontgaan. Doordat via social media een beter contact 

met klanten, potentiële klanten, experts, leveranciers, kennisinstellingen en businesspartners kan 

worden bereikt, biedt deze ontwikkeling kansen voor bedrijven. Met name voor MKB is social media 

interessant. MKB-ondernemingen zijn door hun korte verbindingslijnen en sterke klantenoriëntatie 

erg geschikt om social media succesvol te gebruiken. Het potentieel van social media kan zich op 

verschillende gebieden uiten. Deze survey richt zich op de effecten van social media op innovatie 

(productontwikkeling) en marketing (merkbekendheid, promoties, etc.). 

MKB-bedrijven worden gedwongen om te innoveren in het huidige economische klimaat. Echter, het 

ontwikkelen en op de markt brengen van nieuwe producten is riskant. Het gebruik van social media 

in het productontwikkelingsproces zou de risico’s kunnen verkleinen door de eigen omgeving van 

bedrijven – klanten, potentiële klanten, experts, leveranciers, kennisinstellingen en businesspartners 

–, tijdens het productontwikkelingsproces te betrekken bij de keuzes die moeten worden gemaakt. 

De beoogde integratie van social media in productontwikkeling biedt uitzicht op een nieuwe manier 

van innoveren, beter aansluitend op de wensen vanuit de markt, en met een hogere slaagkans. 

Academisch onderzoek naar social media en de effecten op innoveren staan echter nog in de 

kinderschoenen. Het doel van deze survey is dan ook om inzicht hierin te verbeteren 
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1. Hoeveel nieuwe producten heeft uw bedrijf de afgelopen 3 jaar ontwikkeld? *  

 Geen producten (automatisch naar vraag 5) 

 Één product  

 2 producten  

 Meer dan 2 producten   

 

2. Liep uw bedrijf de afgelopen drie jaar tijdens de productontwikkeling tegen vragen aan die u 

niet intern kon beantwoorden en waar u dus externe bronnen heeft geraadpleegd? * 

 Ja 

 Nee (automatisch naar vraag 5) 

 

3. Geef aan waar deze vragen betrekking op hadden (meerdere antwoorden mogelijk). 

 Techniek (technische vragen) 

 Klantbehoeften vaststellen  

 Ideeën (te weinig ideeën / kwalitatief matige ideeën)  

 Product testen  

 Anders, namelijk… 

 

Open innovatie is de praktijk van het combineren van interne (binnen uw bedrijf) en externe bronnen 

(klanten, experts, leveranciers, concurrenten en/of publieke en commerciële onderzoeksinstellingen) 

voor zowel de ontwikkeling, als het op de markt brengen van nieuwe technologieën en producten.  

4. OI_Use 1 &2  

In hoeverre maakt uw bedrijf gebruik van externe bronnen voor de ontwikkeling en/of het op 

de markt brengen van nieuwe technologieën en producten? 

Per rij verschilt het waar de cijfers 1 t/m 7 voor staan 

 1 = Zeer weinig; 7 = Zeer vaak 

 1 = Op ad hoc basis; 7 = Systematisch 

Social media is een verzamelbegrip voor online platformen waar de gebruikers de inhoud verzorgen. 

Hoofdkenmerken zijn interactie en dialoog tussen de gebruikers onderling en tussen de gebruikers en 

de organiserende partij. Voorbeelden van social media zijn Weblogs en Forums – dit zijn de meer 

gestructureerde vormen – en sociale netwerken zoals Hyves, Facebook, LinkedIn en Twitter – deze zijn 

losser in hun structuur. Het hebben van een website valt niet onder de noemer social media. 

5. Heeft uw bedrijf de afgelopen 3 jaar gebruik gemaakt van social media voor NPD 

doeleinden? * 

 Ja 

 Nee (automatisch naar einde enquete). Als u wilt, kunt u in het vak hiernaast aangeven 

waarom uw bedrijf geen gebuik maakt van social media voor deze doeleinden. 

 

6. Waar gebruikt u social media voor?  

 Om informatie te verzenden over ons bedrijf en onze producten 

 Om informatie te ontvangen/verkrijgen 

 Voor zowel het verzenden als ontvangen/analyseren van informatie (interactief; 2 kanten op)  



50 
  

7. Van welke social media maakt uw bedrijf gebruik? 

(Meerdere antwoorden mogelijk) 

 Online Fora en/of Weblogs  

  LinkedIn groepen  

  Hyves, Facebook en/of Twitter  

  Open innovatie platforms (door derden aangeboden panels om vragen uit te zetten, waar 

respondenten met elkaar kunnen ‘praten’)  

  Ideeën wedstrijden (winnaar ontvangt een prijs voor het beste ingezonden idee)  

  Online groep van eigen klanten (klant community)  

  Online groep van externe experts (experts community )  

  Anders, namelijk 

 

8. Van ons totale social media gebruik is het volgende percentage gericht op NPD: * 

 0% - 10% (automatisch naar einde enquete) 

 11% - 30%  

 31% - 50%  

 51% - 70%  

 71% - 90%  

 91% - 100% 

 

9. SM_Strat 1 &2 

In ons bedrijf: 

1 = helemaal niet mee eens; 7 = helemaal mee eens 

 worden onze mensen begeleid/getraind in het gebruik van social media 

 hebben we een bewuste social media strategie (dit is bijvoorbeeld terug te zien in interne 

discussies en documenten) 

 

10. SM_Support 

In ons bedrijf hebben wij een: 

1 = helemaal mee oneens; 7 = helemaal mee eens 

 top management dat gecommitteerd is aan de voortgang van social media-aciviteiten 

 

11. SM_Innov 

Hoe lang gebruikt uw bedrijf al social media voor innovatie doeleinden? 

 Minder dan een half jaar  

  ½ tot 1 jaar  

  1 tot 2 jaar  

  2 tot 3 jaar  

  3 jaar of langer 
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U heeft bij een eerdere vraag aangegeven social media te gebruiken voor NPD. Crowdsourcing is het 

gebruik maken van een groep individuen - de ‘crowd’ - door een bedrijf, via een online open oproep, 

om een (deel van een) innovatietaak over te nemen. Een crowd bestaat uit minimaal tien personen. 

Dit kunnen geïnteresseerde experts, klanten, potentiële klanten, leveranciers, kennisinstellingen en/of 

businesspartners zijn. 

De volgende stellingen hebben betrekking op dit fenomeen. Geef a.u.b. aan in welke mate u zich in 

deze stellingen kan vinden. 

12. ProblD 1, 2 & 3 

Wij zijn er goed in om een probleem dat we voorleggen aan de crowd: 

1 = helemaal niet mee eens; 7 = helemaal mee eens 

 goed af te bakenen/in te kaderen 

 duidelijk om te zetten naar een specifieke vraag 

 slim op te splitsen in verschillende vragen die los van elkaar kunnen worden opgelost 

 

13. Involv 1, 2 & 3 

Wij zijn goed in: 

1 = helemaal mee oneens; 7 = helemaal mee eens 

 het bepalen van de specifieke eigenschappen die onze crowd dient te hebben 

 het vinden en bereiken van de juiste crowd voor ons probleem 

 het bepalen van het soort kennis dat onze crowd moet hebben 

 

14. IdeaEva 1, 2 & 3 

Wij zijn er goed in om: 

1 = helemaal niet mee eens; 7 = helemaal mee eens 

 de ideeën van de crowd effectief te evalueren op bruikbaarheid 

 vooraf criteria op te stellen om ideeën van de crowd te evalueren 

 de juiste mensen de beste ideeën te laten selecteren die de crowd heeft aangedragen 

 

15. Motiv 1, 2, 3 & 4 

Wij vinden het: 

1 = helemaal mee oneens; 7 = helemaal mee eens 

 makkelijk om mensen uit de crowd te motiveren om deel te nemen 

 duidelijk hoe/waarmee we de crowd moeten prikkelen om deel te nemen 

 makkelijk om de crowd gemotiveerd te houden gedurende het innovatieproces 

 makkelijk de crowd te stimuleren/uit te dagen hun best (voor ons) te doen 

 

16. Innov_Cap 1, 2 & 3 

Wij zijn als bedrijf bedreven in: 

1 = veel slechter dan concurrenten; 7 = veel beter dan concurrenten 

 het uitproberen van nieuwe methodes/processen 

 het als eerste een nieuw product op de markt brengen 

 het introduceren van nieuwe producten op de markt (de afgelopen 5 jaar) 
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17. Market_Cap 1, 2, 3 & 4 

Beoordeel uw bedrijf op de volgende punten. 

1 = veel slechter dan concurrenten; 7 = veel beter dan concurrenten 

Beoordeel uw bedrijf op de volgende punten. 

 Het opnemen van klantbehoefte in de marketing van producten en diensten 

 Alertheid met betrekking tot marketingstrategie 

 Marketing planning skills 

 Het implementeren van marketing activiteiten en acties 

 

18. KnowInt_Market 1 & 2 

Het integreren van de via externe bronnen (klanten, experts, etc.) verworven kennis in ons 

marketingprogramma, verliep het laatste jaar: 

Per rij verschilt het waar de cijfers 1 t/m 7 voor staan 

 1 = zeer complex; 7 = zeer eenvoudig 

 1 = moest nog veel aan gebeuren; 7 = recht vooruit 

 

19. KnowInt_Innov 1, 2, 3 & 4 

Het integreren van de via externe bronnen (klanten, experts, etc.) verworven kennis in ons 

nieuw product ontwikkelingsproces, verliep afgelopen jaar: 

Per rij verschilt het waar de cijfers 1 t/m 7 voor staan 

 1 = zeer moeilijk; 7 = zeer gemakkelijk  

 1 = zeer langzaam; 7 = zeer vlot 

 1 = zeer complex; 7 = zeer eenvoudig  

 1 = moest nog veel aan gebeuren; 7 = recht vooruit 

 

20. RD_Market 1, 2, 3 & 4 

In ons bedrijf is het zo dat de mensen van Research & Development en Marketing: 

1 = mee oneens; 5 = mee eens 

 elkaar vaak ontmoeten 

 op een open manier communiceren 

 goed samenwerken om innovatie- project/doelen te realiseren 

 in goed overleg hun visies delen bij besluiten 

 

21. ProdAdv 1, 2 & 3 

Vergeleken met onze concurrenten zitten wij bij de laagst/best presterende bedrijven in onze 

industrie, betreffende: 

1 = laagst presterende 20 %; 5 = best presterende 20% 

 de unieke voordelen die onze producten aan klanten bieden 

 het concurrentievoordeel van onze producten 

 de klantaantrekkelijkheid van onze producten 
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22. In welke sector is uw bedrijf werkzaam? 

 Bouw  

  Industrie  

  Agrarisch/voedingsmiddelen  

  Zakelijke dienstverlening  

  Groothandel  

  Detailhandel  

  Logistiek/transport  

  Gezondheidszorg  

  Anders, namelijk 

 

23. Op welke afdeling binnen uw bedrijf bent u werkzaam? 

 Marketing/Sales  

 Productie  

 Reseach & Development  

 Top management  

 Anders, namelijk 

 

24. Op welk niveau bent u werkzaam in de organsiatie? 

 Top management/directie  

 Midden management  

 Anders, namelijk 

 

25. Wat voor product of dienst levert uw bedrijf? 

 Product, namelijk 

 Dienst, namelijk 

 

26. In welke categorie vallen uw klanten? 

 Consumenten (B2C)  

 Bedrijven (B2B)  

 Beiden 

 

27. Wat voor omzet heeft uw bedrijf behaald in 2012? 

 Minder dan €200.000  

  €201.001 - €1.000.000  

  €1.000.001 - €5.000.000  

  €5.000.001 - €10.000.000  

  €10.000.001 - €20.000.000  

  €20.000.001 - €40.000.000  

  Meer dan €40.000.000  

  Weet ik niet 
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28. Hoeveel FTE (fulltime-equivalent) werknemers zijn er binnen uw bedrijf werkzaam? 

 1 (zzp-er)  

  2 - 10  

  11 - 20  

  21 – 50  

  51 – 100  

  101 - 200  

 

29. Wat is het jaarlijkse marketingbudget van uw bedrijf? 

 Minder dan €25.000  

  €25.001 - €50.000  

  €50.001 - €100.000  

  €100.001 - €200.000  

  €201.000 - €500.000  

  Meer dan €500.000  

  Weet ik niet 

 

30. Ten opzichte van onze directe concurrenten is ons budget voor marketing: 

1 = zeer laag; 7 = zeer hoog 

 

31. Deze enquete maakt deel uit van een groter onderzoek uitgevoerd door de Technische 

Universiteit Eindhoven, Hogeschool Zuyd en MKB-Limburg. De volgende fase bestaat uit het 

uitkristalliseren van 'best practices' m.b.t. social media gebruik in MKB-bedrijven. 

 

Bent u bereid om in de toekomst aan een pilot deel te nemen die verder gaat met dit 

onderzoek? 

 Ja, u kunt mij op volgend e-mailadres bereiken 

 Nee 

 

32. Heeft u interesse in een samenvatting van de resultaten van deze enquete? 

 Ja, dit is mijn e-mailadres: 

 Nee 

 

33. Als u nog vragen of opmerkingen heeft naar aanleiding van deze vragenlijst dan kunt u die 

hieronder kwijt. 

 

 Einde enquete 

 


