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Abstract 
Innovation is an interesting topic, because firms need to adjust continuous to new developments in the 

market. There are different ways to innovate and employee-driven innovation (EDI) is one of them. 

However, not every organization is aware of the effects and influences employees can have on the 

innovation processes within an organization. Therefore, this research is focusing on the effect of EDI 

on process and product innovation.  

 

The goal of this study is to specify the innovative impact of employee-driven innovation (EDI) in order 

to contribute to greater exploration of unused innovation potential within organizations, for product and 

process innovation. To achieve this research objective, the following main question is established: “To 

what extent and in what way can non-R&D employees affect technological innovativeness of firms?”  

 

In order to answer the research question, a mixed method study has been carried out, which consists of 

a survey and interviews. The survey consists of 139 Dutch companies and is used to test the following 

five hypothesis:  

H1: EDI has a positive impact on process innovation within an organization 

H2: EDI has a positive impact on incremental product innovation 

H3: EDI has no positive impact on radical product innovation 

H4: EDI positively strengthen the effect of R&D on incremental product innovation 

H5: EDI positively strengthen the effect of R&D on radical product innovation  

 

The results of the quantitative analysis showed that EDI has a positive impact on process innovation and 

radical product innovation. The analysis from incremental product innovation showed that EDI was not 

significant and that only R*D has a significant positive influence on incremental product innovation. 

With regard to the relationship between EDI and R&D they both came out non-significant for 

incremental and radical product innovation. However, while adding the interaction variable it turns out 

that for radical product innovation both R&D and EDI were significant and positively related to radical 

product innovation, but the interaction variable was not.  

 

However, the qualitative part of this research is not in line with all the results of the quantitative analysis. 

The qualitative part consists of three interviews, with three different companies. These results show that 

employee involvement, interplay and autonomy, which are all items of EDI, are positively influencing 

process and product innovation. However, for internal interplay it is still in it’s infancy and autonomy 

can have a positive influence if the employees also get more time to be autonomous. Training, which is 

also an item of EDI, could not influence process or product innovation. Finally, R&D was most of the 

time related to big changes and radical product innovation, while non-R*D employees were involved in 
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incremental product innovation according to the organizations. This indicates that EDI can positively 

influence process and product innovation, but not in all areas.  

 

Based on this, it is recommended to involve the employees in the innovation process of the organization, 

because they can bring new knowledge and insides that can result in new innovations within the 

organization. Finally, possible follow-up research could focus on non-technological innovations or to 

look deeper into the results that came out of this research.  
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1. Introduction  

This chapter starts with a brief introduction to the topic of employee-driven innovation. It also addresses 

the motivation and cause and relevance of the problem. This chapter also describes the objective and 

research question for this research. Finally, an outline of the thesis is added.  

 

This research is about non-R&D or employee-driven innovation (EDI). This subject explains how R&D 

is not the only source of knowledge and innovation. A firm can innovate through a diverse range of 

activities (Radboud University, 2017). To innovate, firms need to use all drivers (sources), and 

employees are one of these sources (Høyrup, 2010). So an alternative for firms to innovate is taking 

advantage of the creativity and knowledge of non-R&D employees in the company.  

 

Innovation is an interesting topic, because firms need to adjust continuous to new developments in the 

market. Employee-driven innovation is a kind of innovation. It is also a fascinating topic because the 

effects of the innovative capabilities of non-R&D employees are under researched and also difficult to 

visualize. Therefore, it can be really helpful to know how firms can make these capacities visible, 

because a lot of authors, like Høyrup (2010), Aaltonen (2014) , Amundsen (2014), Gressgård (2014) 

and Kristiansen (2010), claim that every employee has the potential for innovation. It does not matter 

which educational background or function the employee has within the organization, they are all suitable 

for EDI (Høyrup, 2010) (Gressgård, Amundsen, Aasen, & Hansen, 2014). This makes EDI even more 

interesting as a subject, since it goes along with high expectations for strengthening the firms’ innovative 

performances.  

 

Some studies already confirm the expectations of strengthening the firms’ innovative performances. For 

example, research from Rolf Alter (2016) shows that engaged employees for innovation allows more 

opportunity to contribute to improvement and innovation. In the same study, Gallup (2016) also shows 

that 59% of the 284 companies indicated that employees who are engaged said that their job brings out 

more creative ideas. Simultaneously, 49% of the respondents claim to have a lack of knowledge about 

EDI. These figures suggest large untapped innovation potential in organizations. So, in the dynamic 

world we live in and the ongoing developments, EDI can become a solution for firms to become or stay 

successful and to exploit the innovation potentials within the organizations. This is all because EDI 

suggests that employees have capacities that can exploit innovation potentials within organizations 

(Halvarsson Lundkvist & Gustavsson, 2017). This means that employees can have considerable skills 

and are capable of acquiring significant knowledge, in the form of experience-based knowledge. Which 

can cause them to be the center of the flow of information in the firm (Høyrup, 2010). However, their 

knowledge, ideas and innovations are intangible and organizations do not see the value of it most of the 

time (Halvarsson Lundkvist & Gustavsson, 2017). Also at the same time, for an employer it is hard to 

determine the quality output of an employee (Halvarsson Lundkvist & Gustavsson, 2017).  
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So, as already indicated, the effects are most of the time unexplored (Hasu, Honkaniemi, & Saari, 2013). 

For example, since innovation is a multiple faced concept, it is not systematically analyzed empirically 

which dimensions or types of innovation, if at all, are affected by EDI (Hasu, Honkaniemi, & Saari, 

2013). Equally, empirical literature fails to speak out clearly how EDI is related to R&D-driven 

innovations. Overall, R&D is known for the use of the scientific method, which is conducted by 

scientific educated researchers, that results in radical product innovation most of the time (Beyerlein, 

Martin, & Kennedy, 2006) This means that R&D is more science-driven. EDI however, is more 

experience-driven, because it is conducted by non-R&D employees, which most of the time results in 

innovation in smaller steps. So an important question in this research is: “can EDI substitute for R&D-

driven innovation, and or to what extent does it complement or strengthen R&D-driven innovation?”  

 

Overall, EDI is a kind of innovation, but there are multiple types of innovation. According to Kinkel, 

Lay and Wengel (2004) multiple distinctions can be made, see figure 1. The first one is about 

technological and non-technological innovation. Technological innovation is represented by process and 

product innovation. Non-technological innovation is represented by organizational innovation and 

product-service innovation. This research focuses on technological innovation, and therefore process 

and product innovation. Product innovation can be divided into: incremental and radical product 

innovation. This is chosen because, Høyrup (2010) explains that product and process innovation at any 

level of intensity is the concern of EDI. Also, because EDI encourages employees to bring new ideas 

for new products or improving processes (Teglborg-Lefevre, 2010). Finally, because product innovation 

and process innovation can create quality improvements for the firm, which contribute to their 

competitive advantage (Hoonsopon & Ruenrom, 2012).   

 

Figure 1. Different types of innovation (Armbruster, Kirner, & Lay, 2006) 
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However, EDI is not the only concept who says that employees can be a driver for firm innovation. The 

resource based view (RBV), which is about the resources of an organization, also explains that 

managerial experiences and employee skills can contribute to firm innovation. The resource based view 

sees firms as a bundle of tangle and intangible resources that can create competitiveness. The RBV 

explains that different types of “assets” can also have different competitive advantages for an 

organization. Barney (1991), however, did not divide “resources” into finer categories and defined all 

intern assets as resources for an organization, unless they are valuable, rare, inimitable and non-

substitutable (Barney & Arikan, 2001). This is the difference with EDI. For EDI the employee is a 

specific resource who can add value to the innovation processes within a firm. Also,  another difference 

is that the RBV has the limitation of not being able, as a manager, to identify which of their resources 

actually generates the competitive advantage (Barney & Arikan, 2001). With this research, EDI can 

show if and how the employees contribute to the competitive advantage via process and product 

innovation. So, overall this research will contribute to gaining specific insights into how employees 

contribute to unused innovation potential within organizations.  

 

Therefore, the goal of this study is to specify the innovative impact of employee-driven innovation in 

order to contribute to greater exploration of unused innovation potential within organizations, for 

product and process innovation.  

 

To achieve this research objective, the following main question is established:  

 

“To what extent and in what way can non-R&D employees affect technological innovativeness of 

firms?” 

 

To answer this main question, three sub-questions will be used: 

1. To what extent can EDI autonomously effect technological process innovation?  

2. To what extent can EDI autonomously effect incremental and/or radical product innovation?  

3. To what extent does EDI strengthen the effect of formal R&D on incremental and/or radical 

product innovation?  
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Reading guide 

In the next chapter the most important theoretical concepts will be defined, which are justified with the 

help of several scientific publications. The attention is paid to the different independent and dependent 

variables of this research. This chapter also contains the hypothesis for this research and the conceptual 

model that fits these hypothesis.  

Chapter three describes the methodology that is used to conduct this research. There has been chosen 

for a mixed method study, which includes a questionnaire and three different interviews.  

After describing how the analysis will be done, chapter four consists of the quantitative analysis. The 

quantitative analysis consists of an univariate, bivariate and multivariate analysis.  

Chapter five describes the qualitative analysis. The qualitative analysis is done via the concepts that are 

described in the theoretical framework.  

Chapter six consist of the conclusion of this research. This chapter gives an answer to the research 

question of this thesis.  

Finally, chapter seven includes the discussion. This chapter contains: a reflection on the theory, the 

practical and managerial recommendations, the recommendations for further research and the 

limitations of this research. The document is closed by the bibliography and several appendices.  
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2. Theoretical framework 

This chapter will explain the core concepts of this research and also the relations between these core 

concepts.  Section 2.1 starts with explaining the comprising concepts of this research and then section 

2.2 will explain the explanatory variable and paragraph 2.3 will explain the interaction variable. After 

explaining the basic concepts, it explains the (causal)relationships between the concepts in this thesis. 

This chapter also consists of hypotheses, which are merged in a conceptual model.  

 

2.1 Innovation  

Innovation is a popular term used nowadays. It is derived from ´innovatio´ which refers to renovation, 

which means renew, regenerate and/or revive (Lewicka & Misterek, 2013). According to Beyerlein 

(2006) innovation is required in everything within an organization; products, services1, processes, 

systems and strategies (Beyerlein, Martin, & Kennedy, 2006). Also, according to Atalay (2013) 

innovation is seen as one of the most important sources of competitive advantage, which leads to product 

and process improvements and makes it possible for a firm to survive the increasingly changing 

environment (Atalay, Anafarta, & Sarvan, 2013). So, nowadays, innovation capabilities are not only a 

success factor for the organization (Christensen, 2008), but it is also noticeable as the engine for survival 

and growth within the competitive landscape of the organization (Gressgård, Amundsen, Aasen, & 

Hansen, 2014). While, at the same time, in a growing number of industries, innovation is disrupting 

existing patterns of competition (Christensen, 2008). 

 
Overall, innovation can be seen as the process of creating or modifying an idea and also the development 

and implementation of the idea within the organization (Gressgård, Amundsen, Aasen, & Hansen, 

2014). Amundsen (2014) uses the following quote to explain innovation: “Innovation is increasingly 

understood as a result of the exchange of knowledge between, as well as within, organizations 

(Amundsen, Aase, Gressgård, & Hansen, 2014).”  

 
However, there is a lot of misunderstanding about the concept innovation (Kahn, 2018). According to 

the article of Kahn (2018) innovation should be seen as three things: as an outcome, as a process and as 

a mindset. First, by innovation as an outcome is meant which output is sought, which for example could 

be process innovation or product innovation. Secondly, innovation as a process can be seen as the way 

in which innovation could and should be organized. Finally, innovation as a mindset should be seen as 

the internalization of innovation by the individual employees of the organization (Kahn, 2018).  

 

                                                           
1 Services is not part of this research  
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The layout from Kahn (2018) already shows that there are different types of innovation. The first 

distinction can be made between technological and non-technological innovation. According to 

Schramm (2017) technological innovation can be defined as: “the conversion of ideas and knowledge 

into new and commercially successful products, processes, and services2 (Schramm, 2017).” While 

technological innovations are typically characterized by new technologies, non-technological 

innovation does not necessary involves a change in technology, but can rest on the use of for example 

new business methods or new organizational concepts ( Schmidt & Rammer, 2007). In this research the 

focus is on technological innovation. Given this diversity of different types of innovation, innovation 

can also be further categorized in this research as product or process innovation. The next section 

discusses these types of innovation, whereby product innovation is divided into incremental and radical 

product innovation.  

 

2.1.1 Process innovation 

The Organization for Economic Co-operation and Development (OECD) (2015) defines process 

innovation as followed: “a new or significantly improved production or delivery method. This includes 

significant changes in techniques, equipment and/or software (Hullova, Trott, & Don Simms, 2016).” 

According to Davenport (1993) process innovation combines the adoption of a process view with the 

application of innovation to key processes. However, most of the time it is about changes in a 

methodology or process to achieve efficiency and profitability within the organization (Kahn, 2018). 

Overall, process innovation is aimed at finding new process technologies in order to produce more 

cheaply, faster and with a higher quality (Kahn, 2018).  

 

Process innovation can help an organization deal with its competitive pressures within the market 

(Hullova, Trott, & Don Simms, 2016). Process innovation is not only helpful to the competitive 

pressures of an organization, it can also be used for the desire to appear legitimate to the external 

stakeholders of an organization (Tsinopoulos, Sousa, & Yan, 2017). Therefore, process innovation 

frequently takes place in collaboration with suppliers and manufacturers within the company.  

 

Researchers, like Hullova (2016) and Kahn (2018) suggest that product and process innovation are often 

interrelated to each other. They suggest that product innovation creates a need for process innovation 

and process innovation creates a need for product innovation (Hullova, Trott, & Don Simms, 2016) 

(Kahn, 2018).  However, where product innovation is associated with job creation, process innovation 

could destroy employment, because the processes become more efficient and therefore less people are 

                                                           
2 Services is not included in this research because the model of Ambruster (2006) has been used to make a 

distinction between technological and non-technological innovation.  
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needed (Edquist, Hommen , & McKelve, 2001). Finally, process innovation entails less risk than product 

innovation, because it is focused on cost efficiency instead of differentiation.  

 

2.1.2 Product innovation 

As section 2.1.1 describes, process innovation and product innovation can be related, even if one is 

different from the other. Product innovation is namely defined as: “the development of new products or 

technologies” which can be supported by the research and development activities of the company 

(Armbruster, Kirner, & Lay, 2006). Product innovation can help an organization with its competitive 

pressures within the market, because new products can beat the competition (Hullova, Trott, & Don 

Simms, 2016). Many academics and researchers also recognize the importance of product innovation to 

increase quality of a firms’ financial performance (Hoonsopon & Ruenrom, 2012). Still, there are many 

different definitions of product innovation. For example Govindaiajan and Kopalle (2006) consider 

product innovation in terms of customer opinion, while Gatignon and Xueieb (1997) describe product 

innovation in terms of technology (Hoonsopon & Ruenrom, 2012). However, successful organizations, 

regardless of how they see product innovation, understand that innovation has an interaction with small 

incremental and major radical innovations (Kahn, 2018). Product innovation overall, in comparison to 

process innovation, contains more risk and is focused on differentiating the company and their products 

from their competition.   

 
Incremental product innovation 

One form of product innovation is incremental product innovation. Incremental product innovation is 

often developed to attend to the needs of the customers (Hoonsopon & Ruenrom, 2012). It both improves 

the original performance standards of the product and technology used and modifies the inputs, outputs 

and processes in response to changing inputs and product markets. The changes in technology and 

product are relatively minor changes, because most of the time it is used to extend the product lifespan 

(Hoonsopon & Ruenrom, 2012) (Vyas, 2016) (Robertson, Casali, & Jacobson, 2012).  Overall, 

incremental product innovation balances the innovation efforts within an organization by tolerating 

sometimes small wins over big wins (Kahn, 2018).  

 

Incremental product innovation entails less risk than radical product innovation (Brettel, Heinemann, 

Engelen, & Neubauer, 2011). This is because incremental product innovation uses existing routines to 

improve existing benefits (Hoonsopon & Ruenrom, 2012). Incremental product innovation can be used 

to gain an advantage over the competitors of the firm, or it can be used to respond to changes in the 

environment of the firm. Overall, the changes are only new to the firm and not new for the market 

(Robertson, Casali, & Jacobson, 2012).  
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Radical product innovation 

The other form is radical product innovation. Radical product innovation can be defined as: “the 

tendency of a firm to introduce new products that are incorporating substantially different technologies 

from the existing products and that can fulfill the needs of the key customers better than the existing 

products (Chandy & Tellis, 1998).” According to Hoonsopon & Ruenrom (2012) radical product 

innovation is defined as: "the development of products that have a different set of features and 

performance attributes that create a set of benefits different from that of existing products from the 

customer's perspective." So, radical product innovation leads to advantages, which can be the attributes 

or benefits that are previously unknown to the market, that customers cannot find yet in the products of 

the competitors (Hoonsopon & Ruenrom, 2012). Overall, radical product innovation, which is new to 

the market and new to the organization, can be a source of competitive advantage for the organization 

(Chandy & Tellis, 1998).  

 

However, a lot of organizations fail to do radical product innovation. There is a bigger risk to radical 

product innovation then there is to incremental product innovation and process innovation (Brettel, 

Heinemann, Engelen, & Neubauer, 2011) (Kahn, 2018). This is because radical product innovation, 

which is very challenging and requires special resources, can ruin the fortunes of the firm. The new 

product has the change of not selling as much as expected which causes that organizations fail to earn 

back the money they invested in the product (Chandy & Tellis, 1998) (Kahn, 2018). So, therefore 

organizations need valuable information, that comes from the market, to succeed in developing radical 

new products (Hoonsopon & Ruenrom, 2012).  

 

2.2 Employee-driven innovation 

In the previous section, section 2.1, the dependent variables are described. This section will elaborate 

more on the topic of employee-driven innovation, which is an explanatory variable in this research. The 

importance of employee involvement in innovation started in 1871. In this year the exploitation of the 

ideas from the employees were not only seen to increase the quality of the product, but were also used 

to lower the costs (Amundsen, Aase, Gressgård, & Hansen, 2014). A century later, this concept is still 

important, because they discovered that employee involvement has a result in increased innovation 

capacity (Amundsen, Aase, Gressgård, & Hansen, 2014).  

 

Nowadays, within scientific literature there are a lot of definitions given about the concept of employee-

driven innovation (for example, Aaltonen 2014; Amundsen 2014; Gressgård 2014; Halvarsson 2017; 

Hasu 2013; Kristiansen 2010; Laviolette 2016; Reed 2012; and Høyrup 2010). These definitions are 

most of the time corresponding, but there are also some differences. Some are incoherent and do not 

specify specifically what employee-driven innovation is. To specify what EDI exactly means, the most 
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important elements, that are part of the concept of EDI, need to be explained. These elements are: 

competence building, employee involvement, continuous interplay between different actors and 

autonomy. These elements are partly matched to Smith et al. (2008) who identifies four main factors, in 

his research, that influence the success and potential of EDI. These factors are: leader support, 

autonomy, cooperation and innovation culture (Amundsen, Aase, Gressgård, & Hansen, 2014).  

 

The elements of EDI  

As said, there are four important elements that describe EDI. These elements are: competence building, 

employee involvement, interplay between different actors and autonomy. All these elements are 

described below.   

 

Element I: Competence building  

The first element of EDI is competence building. Competence building is about the learning process of 

the employees within the organization. Competence building is important because, before an 

organization should engage in the conditions of EDI, they need to make sure that all employees have 

the essential competencies to contribute to EDI, which is also the essence of EDI (Amundsen, Aase, 

Gressgård, & Hansen, 2014). Also, competence development activities can trigger learning in the day-

to-day activities of the employees, which can also make sure that the employees have the essential 

competencies (Halvarsson Lundkvist & Gustavsson, 2017).  

 

Albaladejo and Romijn (2000) say that: “A substantial part of learning within organizations may not 

take the form of well-defined R&D programs (Hervas-Oliver & Albors-Garrigos, 2011).” This is where 

EDI comes in. EDI can be seen as a learning process, which is defined as a process in which individuals 

expand their capacity through experiences, actions and social interactions (Høyrup, 2010) (Laviolette, 

Redien-Collot, & Teglborg, 2016). This learning process leads to absorptive capacity, which according 

to Gressgård (2014) is: “a set of organizational routines and processes by which firms acquire, 

assimilate, transform and exploit knowledge to produce a dynamic organizational capability 

(Gressgård, Amundsen, Aasen, & Hansen, 2014).” When the absorptive capacity of an employee is 

increased, it can lead to better innovations, because employees are able to process more knowledge.  

 

Element II: Employee involvement 

Learning itself is not sufficient. Employees also need to be involved in the innovation process within an 

organization. So, when firms want to conduct EDI, it places emphasis on a new driver of innovation, 

namely the employees of the firm. All drivers of innovation need to be used and employees are a very 

important and effective resource for innovation (Høyrup, 2010). The research from Yang and Konrad 

(2011) also shows that when employees are involved in the innovation process, an organization has 

access to a wider variety of knowledge resources, which makes the organization a more effective 

innovator (Yang & Konrad, 2011). This is because employees make a wider variety of knowledge 
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resources available within the organization, which c  auses that organizations become more diverse and 

become more innovative (Yang & Konrad, 2011). 

 

When involving the employees, EDI represents an opportunity for them to contribute to the 

competitiveness of the organization (Teglborg-Lefevre, 2010). Every employee in the organization has 

the potential to contribute to innovation, something that EDI encourages, no matter of their educational 

background, sector or function (Kristiansen & Bloch-Poulsen, 2010) (Laviolette, Redien-Collot, & 

Teglborg, 2016). They can contribute to the competitiveness of the organization by tapping into external 

and internal knowledge sources, which can be integrated into new ways of working (Laviolette, Redien-

Collot, & Teglborg, 2016). However, employees need to be encouraged for realizing these new ways of 

working.  According to Smith et al. (2008) leader support is the single most important condition for the 

succes of employee involvement and one of the items that causes employees to be encouraged. This is 

because EDI wants the participation of the employees to innovate, to be entirely free (Teglborg-Lefevre, 

2010). When participation is encouraged, it is a sign of comittment to the organization for the managers 

within the firm (Teglborg-Lefevre, 2010). However, EDI will be demanding different leadership skills 

(Halvarsson Lundkvist & Gustavsson, 2017). This means that in an early stage of innovation, support 

and protection are the most important things for the leaders within the organization (Amundsen, Aase, 

Gressgård, & Hansen, 2014). This is consistent with Amundsen (2014) who also points out that top 

management needs to identify the importance of innovation by employees. Overall, EDI in general is 

characterized by high involvement of the part of employees (Høyrup, 2010). 

 

At the same time, the long-term survival of an organization can also be explained by a high level of 

involvement of the employees within an organization, because structured approaches to EDI can be 

linked to the overall strategy of the organization to such a level that the organization is dependent on it 

for staying competitive (Teglborg-Lefevre, 2010).  

 
Element III: Interplay between different actors 

When an organization got the employees to involve in EDI, another important elements appears, namely 

interplay. Smith et al. (2008) identifies the interplay between different actors as cooperation, which is a 

factor for EDI. Innovation overall is a social process, it brings together a range of resources (Smith, 

2017). Innovation is driven by the employees’ resources, which are: creativity, ideas, competences and 

problem solving skills. There are two different kinds of interplay: within the organization and outside 

the organization.  

 

Kristiansen and Bloch-Poulsen (2010) explain the collaboration within the organization. They say that 

innovation is not only about the sum of creative members of an organization. It is also described as an 

interactive process between employees (Kristiansen & Bloch-Poulsen, 2010). This is because all 

employees within the organization have important skills and for them to interact with each other, makes 
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it an important factor for contributing to EDI (Aaltonen & Hytti, 2014). However, employees cannot act 

alone. They are always related to organizational policies and procedures that govern their work (Smith, 

2017). Following this line of argument, Gressgård (2014) claims that people, processes and tools are 

together responsible for innovation and for a successful innovation it also requires the elements to 

integrate (Kristiansen & Bloch-Poulsen, 2010).  

 

Amundsen (2014) agrees with Kristiansen and Bloch (2010) about the fact that the interaction between 

employees is a key factor for EDI. However, he also explains that the interplay between employees and 

people outside the organization is a key factor for EDI. This is because employees inside an organization 

can work together with other companies to achieve an innovation success (Amundsen, Aase, Gressgård, 

& Hansen, 2014). Overall, there needs to be a collaborative climate within the organization for EDI to 

succeed, which means that people can work together within or outside the organization . Smith et al. 

(2008) explains that: “collaborative groups are generally more creative than individuals when it comes 

to the generation and exchange of new ideas (Amundsen, Aase, Gressgård, & Hansen, 2014).” EDI is 

therefore fundamental, and should be understood as a continuous process that harnesses the skills and 

imagination of employees at all levels in and outside the organization. Therefore EDI should not been 

seen as the work of a few specialized employees (Gressgård, Amundsen, Aasen, & Hansen, 2014). 

 

Element IV: Autonomy 

The last important element of EDI is also identified by Smith et al. (2008). Autonomy is seen as an 

enabler of innovation, especially in the stages of idea generation and idea refining (Amundsen, Aase, 

Gressgård, & Hansen, 2014). Autonomy means personal independence for the employees. Establishing 

autonomy can be done by decentralizing and creating a relaxed atmosphere, where employees are given 

more freedom and flexibility to participate in the idea generation and implementation processes (Rangus 

& Slavec, 2017). However, employees can get this freedom from the organization, but at the same time 

it is also important that they accept the role they get (Hallgren, 2009). According to Fieldman (1989) 

innovation in an organization not only requires control, but also autonomy. Autonomy can promote 

creativity and experimentation by employees, while at the same time still produces results that matter to 

the organization (Feldman , 1989).  Overall, when an employees’ desire for autonomy is satisfied, it 

causes greater commitment to implementing new decisions and also a stronger desire to successfully 

accomplish these decisions (Choy, McCormack, & Djurkovic, 2016).  

 

Overall, EDI can be described according to these four elements. However, Smith et al. (2008)  and 

Ellström (2011) could not define any “best practices” for EDI (Halvarsson Lundkvist & Gustavsson, 

2017), because EDI can be implemented and executed in different ways. This is because learning and 

innovation can be a consequence of the workplace design within an organization. Also, Halvarsson 

(2017) concludes that it is essential to consider that EDI can take different forms, which asks for different 

conditions.  
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2.3 Research and development (R&D) 

Although the focus in this research is on non-R&D innovation, R&D cannot be ignored. This is because 

this research wants to explore if EDI in interaction with R&D can add value to product innovation. 

Therefore, R&D is an interaction variable in the relationship between EDI and product innovation. 

 

As mentioned before, R&D is science-driven, which means that a scientific method, by scientific 

educated researchers, is used for innovating. Overall, research and development is also a source for 

knowledge and innovation (Radboud universiteit, 2017). Nowadays, investments in R&D plays an 

important role as a (main)driver of innovation and growth within a company (Rodriguez & Martinez, 

2014). R&D investments can contribute to the development of new products and/or the adaptation of 

new technologies (Damianova, 2005).  

 

However, the impact of the research and development investments are highly unforeseeable, because 

they are affected by market conditions and technology (Damianova, 2005). Not only the impact of R&D 

investments are highly unforeseeable, also the relationship between R&D and EDI is unforeseeable, 

because little is known about this relationship in literature. So, can EDI (which is experience driven 

innovation) substitute for R&D-driven innovation (which is science driven innovation), and or to what 

extent does it complement or strengthen R&D-driven innovation? 

 

2.4 Linking the concepts 

After describing the individual concepts, this section will elaborate more on the causal relationships that 

are applicable in this research. There are five causal relationships described below. These relationships 

are all related to the topics that are described earlier. It starts with the causal relationship that contains 

the least risk and will then work up to the causal relationship with the most risk included. This means 

that the causal relationship between EDI and process innovation, which is most of the time focused on 

cost reduction and efficiency, will first be described. The causal relationship between EDI and 

incremental product innovation already consists of more risk because the innovation will be new to the 

company. The highest risk is achieved with the causal relationship between EDI and radical product 

innovation, because it is completely new to the company and the market.  

 

2.4.1 EDI and process innovation 

The first causal relationship is the relationship between EDI and process innovation. As described 

before, process innovation contains less risk than product innovation, because process innovation is 

most of the time about cost reduction and efficiency. To achieve process innovation, employees need to 

be willing to involve in EDI (Davenport, 1993). The motivation levels of the employees are determinants 

of the performances of the processes within the organization (Davenport, 1993), because employees 

should be encouraged by the firm to seek out ways of improving the processes (Laviolette, Redien-

Collot, & Teglborg, 2016).   
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An orientation towards process innovation cannot guarantee this kind of motivation, but can make it 

more likely, so it could evolve in (more) EDI (Davenport, 1993). However, as pointed out by McKelve 

(2001) process innovation could destroy employment, because the amount of labor needed per unit of 

output decreases when there is more process innovation. So, this should make it less likely that 

employees are willing to involve in EDI (Edquist, Hommen , & McKelve, 2001).  

 

However, a research that is conducted by Inauen (2014) suggest that the intensity of participation of the 

employees is positively (.30) and statistically significant (p<.005) related to process innovation, which 

indicates that a higher amount of participation of employees has a more positive impact on process 

innovation. Also, process innovation is often associated with learning-by using or learning-by doing, 

which can cause the introduction of for example new machinery. This means that employees who also 

perform the processes are the ones that can bring the most contribution to process innovation (Haneda 

& Ito, 2018). Zwick (2004) explained in his study that employee participation significantly increased 

the total productivity of an organization, because teamwork and involvement provide a productivity 

advantage. The study of Amah (2013) also showed positive results with regard to employee involvement 

and process innovation (process efficiency). This study contains 338 managers from banks in Nigeria. 

These managers are interviewed and are asked to fill in a survey. The results of this study showed a 

Rho=0.13, with a significance smaller than .05, which means that there is a positive relationship (Amah 

& Ahiauzu, 2013). A third study also found a positive relationship between employee involvement and 

process innovation (Alter, 2016). Harter, Schmidt and Hayes (2002) conducted a meta-analysis, at which 

36 companies and 7939 business units were collected, in which they also found a positive relationships 

between EDI and process innovation. This study especially showed a strong link (p<.05) between 

employee involvement and productivity. Harter, Schmidt and Hayes (2002) explain that engaged 

employees not only perform more efficient, but are also willing to look for solutions to become even 

more efficient. All these empirical results from former studies lead to the following hypothesis (H1):  

 

H1: EDI has a positive impact on process innovation within an organization 
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2.4.2 EDI and incremental product innovation  

EDI and incremental product innovation already contain more risk than EDI and process innovation. 

The relationship between EDI and incremental product innovation is an one-way relationship. 

According to Edquist (2001) product innovation tends to be more incremental in nature. Also, 

innovations overall are often less than radical, mainly with regard to approaches that are oriented 

towards EDI (Teglborg-Lefevre, 2010).  

 

Amundsen (2014) explains in his study that EDI has a direct effect on product quality, which means that 

EDI can contribute to new product improvements, that are new for the organization.  He explains that 

employee involvement with regard to innovation will result in incremental product innovation, because 

employee involvement ensures that small improvements will be made constantly because they are the 

ones working with the product. This is according to his study in which they conducted qualitative 

interviews with employees and leaders from 20 Norwegian enterprises  (Amundsen, Aase, Gressgård, 

& Hansen, 2014).  Zhoa and Chadwick (2014) agree with this view. In their research, where they send 

out 105 surveys to automotive firms, they found that employees’ willingness to work collaboratively 

and to develop new ideas, were strongly associated with incremental product innovation. Employee 

willingness scored a .80 in correlation with incremental product innovation (Shipton, Sparrow, Brown, 

& Budhwar, 2017). Also, according to Høyrup (2010) much of employee involvement in product 

innovation is focused on incremental changes, especially when it comes to the contribution of individual 

employees.  

 

The study of Inauen (2012), in which a questionnaire is send to 783 companies in German speaking 

countries, also shows that companies who focus on the exploitation of in-house resources, such as 

employees, create better incremental product innovation (Inauen & Schenker-Wicki, 2012). The 

outcome showed a strongly positive effect of “in-house exploitation”, with a value of .35 and a p<.001, 

on the dependent variable product innovation. However, the effect of “in-house exploitation” was only 

visible at incremental product innovation (.09 and p<.001). This leads to the following hypothesis (H2). 

 

H2: EDI has a positive impact on incremental product innovation  
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2.4.3 EDI and radical product innovation 

The last relationship is the one between EDI and radical product innovation. According to the literature, 

this relationships contains the most risk. In the book of Hervas-Oliver and Albors-Garrigos (2011) they 

write the following about employee-involvement in innovation: “R&D is not the only method of 

innovating. Other methods include technology adoption, incremental changes, imitation, and combining 

existing knowledge in new ways. With the possible exception of technology adoption, all these methods 

require creative efforts on the part of the firm’s employees and consequently will develop the firm’s in-

house innovative capabilities. These capabilities are likely to lead to productivity improvements, 

improved competitiveness and to new or improved products and processes that could be adopted by 

other firms (Hervas-Oliver & Albors-Garrigos, 2011).” This statement suggest that EDI overall is 

relevant in all areas of innovation, whether it is product or process innovation.  

 

All the individual employees, who develop limited incremental product innovations, together can have 

a major impact (Høyrup, 2010). However, Tidd and Bessant (2009) point out that when taken into 

account a longer period it could become an even more significant factor in the development of an 

organization (Høyrup, 2010). So, although EDI can depart from existing resources and procedures 

(incremental), the outcome can also become unique (Kesting & Ulhøi, 2010). Kesting (2010) also agrees 

that radical innovations are employee-driven. He explains this by given examples that were very radical 

such as the Walkman from Sony and the world wide web, which are all developed by employees of an 

organization. Finally, the case study of Teglborg (2010) involves 20 case studies from which six of them 

are described in his research. This research describes that all six case studies are convinced that the 

development of an innovative new product could not been developed without the influences of the 

employees’ experiences.  

 

On the other hand, there are also authors who prove the opposite. Inauen (2012) is one of these authors. 

The study of Inauen (2012), which involves 2000 Slovenian companies, shows a standardized 

coefficient of .28 with a p<.001. These values support hypothesis four of her research, which is about a 

positive effect of employee involvement on product innovation. However, this hypothesis only accounts 

for incremental product innovation because the effect of “in-house exploitation” of the capabilities of 

the employees, was not visible at radical product innovation (p=n.s). The study of Massimo (2014) also 

explains that the causal relationship between exploitation of employees and the probability of 

introducing new products that are new to the market is negative. His study, where 149 alliances 

involving European ASOs are investigated, explains that there is a marginal effect on the negative 

relationship, with a significance of p<.001 (Colombo, Doganova, & Piva, 2015). Finally, Kesting (2010) 

who is also positive about EDI and radical product innovation, is also explaining that the decisions that 

precede radical product innovations are very complex. Ordinary employees can participate in this 

process but it is very hard for them. A lot of research has been done on this point and it is still not clear 
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if employees are able to nurture their innovation (Kesting & Ulhøi, 2010). So, empirical evidence is not 

very convincing. 

 

Overall, there a discrepancy between what is stated by EDI authors and what is empirically measured. 

The reason for this is because EDI authors claim that there is a positive relationship between EDI and 

radical product innovation, but empirical evidence does not prove the positive impact of EDI on radical 

product innovation. Therefore, the following hypothesis (H3) is determined:  

 

H3:  EDI has no positive impact on radical product innovation 

 

2.5 The interaction effects of EDI and R&D 

In section 2.4 the autonomous effects are described. This paragraph will look at the interaction effects. 

The study of McAdam (2002) already describes that often the people who have an idea, for example a 

R&D department or the employees, are not the once that can turn the idea into a successful innovation. 

A technological innovation needs to be supported by other departments, to work together and bridge the 

gap between an idea and the actual implementation of the idea. Therefore, this section will add the 

interaction variable R&D to the autonomous effects of EDI and incremental product innovation and EDI 

and radical product innovation. Then it can be examined if EDI improves or deteriorate the relationship, 

when combined with R&D.  

 

2.5.1 Effect EDI and R&D on incremental product innovation 

While R&D is an important input for innovation, nowadays there is a growing awareness that a 

significant share of innovation is not from the R&D departments within organizations (Lee & Walsh, 

2015). Also, a lot of research is done on managing R&D to achieve dramatic, new innovations, while 

the success of everyday business depends more on incremental improvements on products. Overall, 90% 

of the ‘new’ products are in fact reworked versions of existing ones (Arieh, Grupp, & Maital, 1998).  

 

According to the research of Edquist, Hommon and McKelve (2001) there is also expected to be more 

product innovation in R&D intensive sectors of manufacturing. This product innovation tends to be 

more incremental in nature (Edquist, Hommen , & McKelve, 2001). Cooperation and coordination 

across business units and/or divisions, such as R&D with manufacturing and marketing, which could be 

horizontal or vertical, can successfully manage product innovation (Haneda & Ito, 2018).  

 

Zedtwitz et al. (2014) argues that decentralization of R&D, which means that research and development 

happens not only in one department, is more successful for incremental product innovation (Haneda & 

Ito, 2018). Besides the decentralized R&D department there are also four types of management practices 

that are positively related to product innovation. These management practices account for incremental 

as well as radical product innovation (Haneda & Ito, 2018). The management practices according to 
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Hanedo (2018) are: the use of interdivisional cooperation’s, having board members with a research and 

development background, personnel assessment reflecting the R&D outcomes and the relocation of the 

R&D departments within an organization.  

 

Not only the decentralized R&D department with the management implications are positively linked to 

product innovation, also empowerment of employees with regard to innovation is positively linked to 

product innovation (Haneda & Ito, 2018). Haneda and Ito (2018) conducted a study in which they used 

the Japanese National Innovation Survey of 2003, 2009, 2012 and 2015 in which 3.837 companies took 

part. Haneda and Ito (2018) suggest that implementing organizational R&D and human resource 

management practices (employee involvement) at the same time can significantly improve product 

innovation altogether. This is because the results indicate that implementing one or two management 

practices at the same time, so collaboration of employees, leads to a marginal effect of 5% more success 

on product innovation. Also, the study of Inauen (2012), in which 738 different companies in German 

speaking countries took part, agrees with Haneda (2018), because the study of Inauen (2012) points out 

that exploiting in-house resources, such as employees and R&D, create better incremental product 

innovation (Inauen & Schenker-Wicki, 2012). These data lead to the following hypothesis about the 

influence of EDI on the effect of R&D on incremental product innovation (H4).  

 

H4: EDI positively strengthen the effect of R&D on incremental product innovation  

 

2.5.2 Effect EDI and R&D on radical product innovation 

EDI cannot only influence R&D on incremental product innovation, but also on radical product 

innovation. It starts when the scope of product innovation becomes radical through the restructuring of 

the production arrangements within an organization. Then there will be a greater emphasis on systematic 

research and development (Edquist, Hommen , & McKelve, 2001). Empirical research in the study of 

Rammer (2009) shows a positive impact (coefficient = 0.34, t-value = 3.81 and p<.001) of in-house 

R&D on innovation success in terms of a new product (Rammer, Spielkamp, & Czarnitzki, 2009).  

 

However, there are also a lot of small- and medium-enterprises according to the research of Rammer 

(2009), in which he studied 2841 companies in Germany, that make use of sophisticated innovation 

management methods that can achieve similar results with product innovation as R&D (X2 = 11.87). In 

his research, innovation management methods are seen as: “facilitating the internal process including 

organizational skills of employees for identifying product innovation ideas and also providing incentives 

to co-operate among business units and departments (Rammer, Spielkamp, & Czarnitzki, 2009).” 

Krupat (2014) also talks about collaborative innovation teams to achieve new product development 

innovations. This means that there are different functional and/or technical managers within the team, 

besides the R&D employees, to allocate resources to the product innovations (Hutchison-Krupat & 



  

Page | 25 

 

Chao, 2014). Also, when the R&D department gets the right resource support from other employees 

within the organization, it leads to better innovation performance with regard to new products (Huang 

& Lin, 2006). Overall, to increase the probability of a successful new product introduction, organizations 

need to make use of the different information sources they have available within the organization, 

suggesting that employees of other departments can also become very useful (Gordon, Schoenbachler, 

Kaminski, & Brouchous, 1997). 

 

Krupat (2014) and Zedtwits et al. (2014) both agree with involving other departments in the innovation 

process. However, Krupat (2014) is describing that new product developments should be done in 

collaborative innovation teams, while Zedtwits et al. (2014) suggest that radical product innovation 

should be conducted with a centralized R&D department within an organization. However, even if these 

two researchers are not agreeing with each other, both are saying that R&D influences radical product 

innovation in a positive way. 

 

Whatever the place of the R&D department within the organization is, Tether (2002) found that 

organizations that are interested in radical product innovation are more likely to establish R&D 

collaborations with others, such as employees. This is evident from the study he conducted in 2002, 

where 1275 companies were investigated and radical product innovation scored a .40 with a significance 

of p<.001 on collaborations (Tether, 2002). Within these R&D collaborations, the ease of access to new 

knowledge is an important driver for the collaborations on product innovation (Annique Un, Cuervo-

Cazurra, & As, 2010). This is because the environment of the firm needs to facilitate the integration of 

the different types of knowledge. Especially the tactic knowledge of the employees needs to be 

integrated, because it can be used for the creation of new products (Annique Un, Cuervo-Cazurra, & As, 

2010). Tether (2002) also explained that in particular, the companies that introduced products that where 

‘new to the market’ were more likely to have arrangements with their employees. This is because 

employees brought other knowledge that they for example gained within their day-to-day activities. 

Annique (2010) also points out in her theoretical framework that R&D collaborations arise because 

individuals within the firm have the knowledge that can be used for designing a new product. Finally, 

another example of how EDI can strengthen the effect of R&D is described by the study of Iverson 

(2006), in which he describes that high-involvement of employees leads to the development of distinct 

capabilities, which together with the capabilities of R&D leads to superior firm performance. Overall, 

organizations can use the knowledge of the employees to collaborate with the R&D department within 

the organization for radical product innovation. This conclusion will lead to the following hypothesis.  

 

H5: EDI positively strengthen the effect of R&D on radical product innovation 
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2.6 Conceptual model  

In figure 2 the conceptual model of this research is presented. The model starts with the control variables, 

which are: firm size, sector, education and R&D. The explanatory variable in this research is employee-

driven innovation, which consists of multiple items. The dependent variables are: process innovation, 

incremental product innovation and radical product innovation. There are one way relationships and one 

way relationships with an interaction effect (H4 and H5), from the explanatory variables to the 

dependent variables, because this is where the research is interested in.  

 

Figure 2. Conceptual model  

 

For hypothesis 1 expects a positive effect from EDI on process innovation. Hypothesis 2 expects a 

positive relationship between EDI and incremental product innovation. While, hypothesis 3 not expects 

EDI to have a positive effect on radical product innovation. Hypothesis 4 and 5, which both are expected 

to be positive, are about the interaction effect of EDI and R&D on incremental and radical product 

innovation. 

 

 

 

 



  

Page | 27 

 

3. Methodology  
This chapter explains the methodology used in this research. Topics that are covered are: accountability 

of the research method, operationalization of the concepts, validity, reliability and ethics. Finally, the 

limitations of this research are described.  

  

3.1 Accountability of research method 

The methodological approach of this research is a mixed methodology based on quantitative and 

qualitative methods. The quantitative method consists of a survey and the qualitative method consists 

of interviews. Both give meaningful results that are analyzed and integrated. Erzberger and Kelle (2003) 

distinguish three types of integrating the research results, namely: convergence, complementarity and 

divergence. The results of this research are complementing to each other. This mean that the qualitative 

results will complement the quantitative results, which eventually leads to a more complete picture of 

the reality about employee-driven innovation within companies (de Boer, 2016). Bleijenbergh (2016) 

also explains that the use of a mixed method study can be used to complement results. The quantitative 

method can conduct a test under a large amount of employees within an organization, while the 

qualitative research, through open interviews with a small amount of employees, can clarify if the 

patterns really do exist within a company (Bleijenbergh, 2016). Therefore, the  quantitative method is 

first applied, and during the analysis the interviews are scheduled to gain more insight.  

 

The research is deductive, because this research is theory driven. According to Bleijenbergh (2016) a 

deductive study starts with a clear defined theoretical framework and with clear expectations 

(hypothesis) about the empirical reality. In this research the scientific literature is translated into 

measurable concepts and hypothesis and is the starting point of this research. The research units for this 

research are Dutch industrial firms and the data sources for this research are: documents, books, 

employees, management and the participants of the survey.  

 

3.2 Quantitative method 

As mentioned in section 3.1, this research consist of a quantitative method. The quantitative method 

consists of a survey. This survey is enabled by the European Manufacturing Survey (EMS) 2012. This 

study is conducted every three years and organized by research institutes and universities from and 

across Europe. Radboud University Nijmegen is one of the European research institutes that participates 

in this study. The study overall is coordinated by the German Fraunhofer Institute for Systems and 

Innovation Research (ISI). In this study, 18 countries have participated. However, for this thesis, only 

the EMS’s distributed under Dutch industrial manufacturing firms will be used. Therefore, the unit of 

analysis consists of Dutch industrial firms with 10 or more employees, who are economic active and 

registered in the Chamber of Commerce database. This Chamber of Commerce database consists of 

8195 industrial factories. This survey was sent to 6146 industrial firms, via letter and two reminders to 



  

Page | 28 

 

participate in the survey online. The survey is published online, which makes it suitable for quantitative 

analysis. It is important to note that only specific and single offices were targeted, which means that for 

a firm with multiple offices, only one is take into consideration in this survey. The survey can be found 

in appendix I.  

 

The goal of the EMS is to gain more insights in the efforts of industrial firms to modernize their 

production and processes. The survey focuses on the adoption of new manufacturing technologies, the 

use of innovative organizational and managerial concepts as well as on various performance indicators 

such as productivity, quality and/or flexibility of companies (Ligthart et al., 2013). This quantitative 

research concerns a research that tests different theories from the literature that are empirically tested 

by means of the five hypothesis that are formed within this research. In addition, no comparable research 

on this specific theme was found at any level. 

 

Operationalization  

To test the hypothesis of this research, the concepts are operationalized. The quantitative 

operationalization is done via a table, which can be found in appendix II. This table consists of all the 

variables important for this research. It starts with the dependent variables, followed by the explanatory 

variable and finishes with the control variables. All these different types of variables are described by 

the following information: the question who is testing the item, the measurement level and how they are 

tested in the survey. The operationalization table can be found in appendix II. 

 

Methods for analyzing 

After operationalizing, the variables are tested. The statistical calculation within this research is done 

via the program SPSS Statistics. This is a software program that can be used to do quantitative analysis. 

To start with the analysis, the program will be used to make frequency tables. This procedure can 

produce summary measures for the categorical variables within this research. Univariate analysis are 

used to describe scores. After the univariate analysis, the bivariate analysis is done. This analysis 

explains the correlation between the explaining variables and the dependent variables. The third test is 

the multivariate analysis. The multivariate analysis is used to test all hypothesis. For hypothesis 1 a 

linear regression is used. This method tests whether one independent variable has an influence on a 

dependent variable and also if this effect is positive or negative (SPSS handboek, 2017). Hypothesis 2 

to 5 are tested via a multinomial regression analysis. This analysis is used because it can predict a 

nominal dependent variable, with one or more independent variables.  

 

 



  

Page | 29 

 

3.3 Qualitative method  

Besides the quantitative part of this research, there is also a qualitative part. Within this research the 

qualitative method consists of three interviews, which is small-scaled. These three interviews are 

conducted at the moment of analyzing to gain deeper insight into EDI within companies. All the 

companies are approached through the network of the researcher. The interviews are held with the non-

R&D employees of an organization. They all have a different function within the organizations.  

 

Before conducting the interview, they are asked if they want to participate in an interview that will take 

approximately 45 minutes of their time. The companies are first approached via telephone and after the 

phone call an e-mail is send to the company. According to Bleijenbergh (2016) this is the best way to 

gain access to an organization for an interview. The reason for choosing three different companies is 

that it can contribute to the understanding of the quantitative results.  

 

The interviews are semi-structured. This means that the interviewer has a list with question, but can also 

ask other open ended questions, depending on the discussion with the interviewee (Doyle , 2017). Semi-

structured interviews have the advantage that the researcher can determine which topics are certainly 

discussed (Bleijenbergh, 2016). Semi-structured interviews makes it also more easy to ask for 

clarification when things that are not clear for the interviewer (Bleijenbergh, 2016). The interview 

questions can be found in appendix III.  

 

The primary goal of the qualitative study in this research is to contribute to the results of the quantitative 

study. Which together can give a realistic overview of EDI within organizations.  

 

Operationalization  

According to Bleijenbergh (2016) the researcher needs existing literature for operationalization, when 

conducting a deductive research. Employee-driven innovation is measured before in different studies 

and also with different dimensions. The literature framework is used to conduct tree structures for EDI, 

process innovation, product innovation and R&D, which can all be found in appendix IV.  

 

According to the literature framework (chapter 2), EDI has four different elements, namely: competence 

building, employee involvement, interplay between different actors and autonomy. EDI is the concept 

and these four elements are the dimensions of EDI. Secondly, process innovation cannot be described 

in dimensions such as EDI. However, process innovation also has factors that describe process 

innovation, namely: new techniques, new equipment, efficiency and new software. Thirdly, product 

innovation can be described with two dimensions, incremental and radical product innovation. These 

dimensions both have factors that describe them. The factors for incremental product innovation are: 

minor changes, new to company, response to change in the market and small/medium risk. Radical 
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product innovation has almost the same factors: major changes, new to the company and the market and 

big risk. Finally, R&D is the same as process innovation, it is described by factors. These factors are: 

science-driven, productivity and profitability.  

 

Methods for analyzing  

For analyzing the interviews, a qualitative content analysis is used. The researcher has transcribed the 

interviews literally. The reason for literally transcribing is because it tells exactly what is asked and 

answered, but also if there were hesitations and silences. This way the transcript not only represent the 

content of the conversation, but also represents the social interaction which increases the quality of the 

research (Bleijenbergh, 2016). These transcripts are placed in the attachments of the research. After 

transcribing the interviews, the interviews are coded. This means that codes have been assigned to the 

answers given. This is done via the tree structures, see appendix IV, for the different concepts. After 

coding all the answers, the same codes are merged together into one category. This has led to a clear 

overview of the answers of the respondents, which made it easier to interpret the results and to draw 

conclusions (Dingemanse, 2017).  

 

3.4 Validity and reliability 

In this research validity and reliability are important, because to give a proper answer to the research 

question the research needs to be valid and reliable. Validity is about measuring what you want to 

measure (Field, 2014). So the survey and the interviews need to actually measure what it sets out to 

measure. Reliability is about whether an instrument can be interpreted consistently across different 

situations. So, a valid instrument leads to accurate outcomes. Reliability is about conducting the same 

research under the same circumstances, which leads to the same results (Field, 2014).  So, reliability is 

the degree to which the research method produces stable and consistent results (Field, 2014).  

 

For the quantitative part of this research, Cronbach’s alpha is used, which is a measure of the reliability 

of a scale (Field, 2014). A Cronbach’s alpha of .05 is used when analyzing the results, this means that 

there is a 95% reliability during the analysis. A Cronbach’s alpha of .05 is most of the time used when 

doing research (Field, 2014). This research is also aware of construct validity. The research makes use 

of concepts that are harder to measure in reality (Boeije, 2014). Therefore these concepts are explained 

in literature, which should make the definition of the concepts clear. So, the validity of the quantitative 

part of this research can be found in the questions asked. 

 

For the qualitative part of this research, the interviews are semi-structured, which made it sure that the 

topics the researcher is interested in are discussed. Also, to ensure that validity is reached, interview 

questions are constructed after the literature framework was finished. The literature framework ensures 

that there is a good overview of the most important concepts and indicators of these concepts, which 
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made it possible to really ask about what needs to be measured. The semi-structured interviews also give 

the opportunity to measure wat needs to be measured. However, the interview questions also give extra 

input that could be necessary for the research. So, overall the semi-structured interviews have increased 

the validity of the research. After conducting the interviews, they are transcribed. These transcribes are 

send back to the interviewee, to verify if everything that is written down is in accordance with what the 

interviewee wanted to convey. This increases the reliability of the interviews (Bleijenbergh, 2016).  

 

3.5 Ethics 

To address the research ethics for this research, the ESRC Framework for Research Ethics is used. This 

is a framework from the Economic and Social Research Council (ESRC), which facilitates innovation 

and high quality research (Economic and Social Research Council, 2015). This framework consists of 

six key principles.  

 

First, research should be designed, reviewed and undertaken to ensure integrity, quality and transparency 

(Economic and Social Research Council, 2015). All chapters of this research are reviewed multiple 

times in collaboration with the supervisor. Also, the design has changed multiple times after things were 

reviewed. In this way the integrity, quality and transparency should be ensured.  

 

Second, research staff and participants must normally be informed fully about the purpose, methods and 

intended possible uses of the research, what their participation in the research entails and what risks, if 

any, are involved (Economic and Social Research Council, 2015). There is no research staff, this 

research is conducted by one person. However, every interviewee is fully informed about the purpose, 

methods and possible outcomes of this research. This is told at the beginning of every interview. The 

participants of the survey are not told about the purpose of this research, because the survey was already 

conducted. To deal with this problem, the researcher only got the variables that it needed to been 

working with, so other information stayed private. This also counts for the third key principle, namely: 

the confidentiality of information supplied by research participants and the anonymity of respondents 

must be respected (Economic and Social Research Council, 2015). Not only the purpose is told at the 

beginning of the interview, the interviewee is also asked if he/she wants to stay anonymous with regard 

to his/her name and/or company name. With respect to the confidentiality of the information supplied 

by the interviewee, the researcher has asked for permission to record the interview. The recorded 

interviews are saved in a private environment, so the records cannot be found by people outside the 

research. Overall, the researcher meets the wishes of the interviewees.  

 

The fourth principal is that research participants must take part voluntarily, free from any coercion 

(Economic and Social Research Council, 2015). This is the case for this research. Organizations are 

approached and were free to refuse to participate in the research. Also, when they choose to participate, 
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they are informed at the beginning of the interview that he/she can withdraw at any time when they feel 

uncomfortable. This is also written in the invitation mail.  

 

The fifth principal is that harm to research participants must be avoided in all instances (Economic and 

Social Research Council, 2015). By meeting the wishes of the interviewees, the possibility to harm the 

participants was very small. Also, for the participants of the survey, their privacy is guaranteed by 

working only with the variables that are necessary for this research.  

  

Finally, the independence of research must be clear, and any conflicts of interest or partiality must be 

explicit (Economic and Social Research Council, 2015). There are no conflicts of interest within this 

research. Organizations and the researcher were both able to speak free within the interviews.  Also, all 

the participants of the interviews are informed with the results via e-mail or a hardcopy of the research, 

if that was desirable. 

 

3.6 Limitations 

The most important limitation is the fact that the survey used in this research is conducted by other 

researchers and therefore the information that comes with the dataset cannot be changed anymore. So, 

missing data cannot be added to the database. Also, the survey only has 179 valid questionnaires, which 

is only 5% of the total questionnaires.  

 

Another important limitation is with regard to the qualitative analysis of this research. There could be 

change of interviewer bias. This means that the interviewees are influenced by the interviewer. Also, 

with regard to the interviews there is a possibility that interviewees have given socially desirable 

answers.  
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4. Quantitative research  
This chapter explains the quantitative analysis of this research. The quantitative analysis consist of 

several steps: response data, univariate analysis, bivariate analysis and multivariate analysis.  

 

4.1 Introduction 

As said, this chapter consists of multiple analysis. The first step is to describe the response data, which 

describes the data. Then, before analyzing, the variables are constructed. Which means that the 

operationalization table is used to explain how the variables are constructed and if applicable which 

items are merged into one new variable. After describing the variables, the first analysis is done. The 

first analysis is the univariate analysis. It gives an overview of the continues variables and the 

dichotomous variables. After the univariate analysis, the bivariate analysis follows. In this analysis the 

multicollinearity is investigated. Finally, the multivariate analysis is described. This analysis consists of 

multiple analysis. The analysis between EDI and process innovation can be done via a linear regression 

analysis, but the analysis between EDI and product innovation is done via a multinomial logistic 

regression analysis. The reason for this is, because this analysis consists of one independent variables 

with multiple categories.  

 

4.2 Response data 

The dataset consists of 149 respondents (N=149). The mode is 20 to 49 employees, which can be seen 

in table 1. The second most answered is less than 20 employees. Table 1, column 5 shows that more 

than 50% of the respondents has a company with 49 or less employees. This means that more than 50% 

of the respondents has a company with 49 or less employees. The histogram is showing a left sided 

skewness, which also shows that there are more small companies than big companies involved in his 

this survey. However, this is also the case in real life within the Netherlands and therefore a good 

representation of the population (P. Ligthart, personal announcement, 23 April 2018). 

 

Table 1. Overview firm size  

 Frequency Percent Valid percent Cumulative 

percent 

Less than 20 employees 39 26,2% 26,2% 26,2% 

20 to 49 employees 47 31,5% 31,5% 57,7% 

50 to 99 employees 29 19,5% 19,5% 77,2% 

100 to 249 employees 22 14,8% 14,8% 91,9% 

250 or more employees 12 8,1% 8,1% 100,0% 

Total:  149 100,0 100,0  
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However, a condition for the research population is that there should be at least ten people working in 

the organization. This means that organizations with less than ten people are not suitable for this 

research. Therefore, another analysis is done, which can tell exactly how many employees an 

organization has. This analysis shows that there are nine organizations that do not meet the criteria. This 

is because they are either have a missing on this question or they have less than ten employees working 

in the organization. This means that these companies should be deleted from the data file, because they 

can distort the image. The missing values will also be deleted, because it is not sure how many 

employees the company has. This has the consequence that N=149, now has become N=140.  

 

Not only the number of employees is important, but also the industry the organization is working in is 

important. In this research there is one company that does not meet the requirements for industry. It is a 

service company. This survey is not focused on service companies and therefore this company should 

be deleted from the dataset. When not deleted, the image would not be representative. This means that 

the total dataset now has a N of 139 (N=139). This is the number of respondents the analysis will include.  

 

Table 2. Overview industry  

Industry Frequency Percentage 

Metals and metal products 34 24,5% 

Food, beverages and Tobacco 10 7,2% 

Textiles, Leather, Paper and Board 16 11,5% 

Construction, Furniture 10 7,2% 

Chemicals (energy and non-energy) 27 19,4% 

Machinery, Equipment Transport 27 19,4% 

Electrical and Optical equipment 15 10,8% 

 

In table 2, you can see the industries the companies are working in. The industry that is best represented 

is the metal industry, followed by the chemicals and machinery industry. However, when you look at 

the distribution of the branches in the Netherlands in 2013, there is a difference. In this research, the 

metal industry is the best represented, however according to CBS (2013) the metal industry consisted of 

32.685 companies in 2013, which brings them on a sixth place, when looking at only these seven 

industries. The construction industry is the biggest one according to CBS (2013), while this is the lowest 

represented in the survey. The last thing that is noticed is about the food industry. In this survey they 

are represented really poor, but CBS (2013) shows that this industry was the third largest industry in 

2013. All the other industries are good represented.  
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4.3 Variable construction 

In this paragraph the construction of the variables is described. The same sequence is used as the 

operationalization table, see appendix II, therefore the dependent variables are first described.   

 

4.3.1 Construction dependent variables  

The dependent variables consist of process and product innovation.  

1. Process innovation 

Process innovation is tested via one question in the questionnaire. This question asks which technologies 

the organization already has implemented. The question consists of 18 items, see question three in 

appendix I. Therefore, a scale analysis is done for the items, to determine the consistency between them. 

The Cronbach’s alpha is .982. This is a really good value. 

 

However, there were two items that could increase the Cronbach’s alpha, with a value of .001. According 

to Field (2014) an increase of .001, is not sufficient. Also, the value of Cronbach’s alpha is higher than 

.80, which means that the consistency between the items is really good (Field, 2014). Therefore, the 

items of question three can be added together into one variable, which will be process innovation. This 

variable tells something about the technological innovation within an organization. The more 

technologies an organization has present in his organization, the more it is technological innovative.  

 

2. Product innovation 

Product innovation is split into incremental product innovation and radical product innovation. In the 

survey, incremental product innovation is measured as introducing new products, that were new to the 

company only, see question 11.1 in appendix I.  On the other hand, radical product innovation is 

measured as introducing new products that were not only new to the firm, but also new to the market, 

see question 11.2 in appendix I. Both product innovations consist of one question, that could only be 

answered via: yes or no. This means that there are no items for each variable that need to be checked on 

the consistency between them. So, therefore a scale analysis is not necessary.  

 

4.3.2 Construction explanatory variables 

The explanatory variable in this research is EDI. EDI consists of multiple dimensions, namely: 

competence building, employee involvement, interplay extern/intern and autonomy. After constructing 

all the items, they need to be added together for the variable EDI.  

 

A. Competence building 

Competence building consists of three items, namely: job enrichment, training and talent development 

programs. All these items are related to question 8.1 in the questionnaire, see appendix I. Also all three 

items could only be answered with yes or no. However, these items need to be added together into one 
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new variable and therefore should be checked on the consistency between them. The scale analysis 

shows a Cronbach’s alpha of .65, which is not bad, but it can increase when the item job enrichment is 

deleted. Then Cronbach’s alpha will increase till .75. An increase of .05% or bigger is according to Field 

(2014) the rule of thumb for deleting an item. Cronbach’s alpha can increase by .10 %, so therefore the 

item job enrichment is deleted. Also, from a theoretical view, job enrichment can be deleted because it 

can be interpreted in different ways by the respondents, because job enrichment is about getting more 

responsibilities and being able to decide about the way of working for yourself as an employee (Talent 

management, 2014). However, when an organization is trying to do it, it can stuck at task widening, 

which is about getting more tasks. This can been seen as job enrichment, but it is not. So, therefore, the 

item job enrichment can be misunderstood.  

 

B. Employee involvement 

Employee involvement consists of one item, which is measured by question six in the survey, see 

appendix I. This item is about utilizing knowledge and initiatives from non-R&D employees for 

realizing innovation. The question can be answered with three options: zero, which means that 

employees were never involved, one, which means that employees are once involved and two means 

employees are involved multiple times. However, the variable only consists of one item and therefore it 

is not necessary to check the consistency.  

 

C. Interplay  

Interplay with different actors is split into: inside the organization and outside the organization. Inside 

the organization consist of only one item, which is asked in question 8.1, see appendix I. This item is 

about a meeting with employees. Outside the organization also consists of one item, which is tested in 

question 6. This item is about external participation for innovation. Just like employee involvement they 

both consist of one item and therefore a scale analysis is not necessary.  

 

D. Autonomy 

Autonomy consists of two items: standardized working instructions and autonomous task groups. 

Standardized working instructions can be answered with yes or no. This item must be recoded. The 

reason for this is, because yes (=1) now means that there is no autonomy and no (=0) means that there 

is autonomy. The other variable could only be answered via yes or no, see question 8.1 appendix I. 

To check the consistency between the items, a scale analysis is done. The scale analysis shows a 

Cronbach’s alpha of .43, this is poor. However, deleting one of the variables will not increase the 

Cronbach’s alpha. This is because deleting one of the items means that only one item is left and this 

item cannot be added with another item. Therefore, the decision is made to keep them separately in the 

analysis.  
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E. EDI  

After constructing all the different dimensions of EDI, they now need to be added together into one 

variable. Therefore a scale analysis is done to see how the internal consistency is between these items. 

The scale analysis shows a Cronbach’s alpha of .50, which is not good. However, when deleting one of 

the items, the Cronbach’s alpha can increase till .66, which is acceptable, see table 3.  

 

Table 3. Cronbach’s alpha EDI  

Item Cronbach’s alpha if item deleted  

Competence building .31 

Employee involvement .41 

Meeting with employees (interplay intern)  .43 

Interplay extern .34 

Autonomous task groups (autonomy)  .42 

Standardized working instructions (autonomy) .66 

 

When deleting the item standardized working instructions, the Cronbach’s alpha will be acceptable. This 

increase is more than .05% and therefore, the item should be deleted. This means that a new scale 

analysis needs to be done. This analysis shows a Cronbach’s alpha of .66, which is acceptable. There 

are also no other items that can be deleted for increasing Cronbach’s alpha. Therefore, EDI will consists 

of the items: competence building, employee involvement and internal/external interplay and 

autonomous task groups, which represents autonomy.  

 

4.3.3 Construction control variables 

There are also four control variables in this analysis. These control variables are: R&D, educational 

attainment, firm size and sector. 

1. R&D  

The first control variable is also an interaction variable in this research. This is because this research 

wants to find out if R&D and EDI, can strengthen each other. So, this variable is about research and 

development within an organization. Question 14.2 measures the percentage of employees working at 

the R&D department within an organization, see appendix I. There are six missing answers on this 

question, which should all be deleted pairwise.  

 

2. Educational attainment 

Educational attainment is about the percentage of employees that has a higher education (HBO and WO) 

within the company. This is measured in question 14.1 and consists of only one item, see appendix I. 

Therefore, a scale analysis is not necessary.  
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3. Firm size 

Paragraph 4.2 already showed that an organization needs to have at least 10 employees to fit into the 

research population. The number of employees is measured in question 20 and consists of only one item, 

see appendix I.  

 

4. Sector 

The sector the organization is working in is also important. In paragraph 4.2 it is already mentioned that 

this research does not include service companies. Question 1.2, see appendix I, asks in what industry 

the company is operating in. It does not need a scale analysis, because only one item is measured.  

 

4.4 Univariate analysis   

This paragraph gives an overview of the variables included in the analysis. All variables are described 

via: mean, median, mode, standard deviation (sd), min and max, kurtosis and skewness. In table 4 a 

summary is given for all the variables and their different values.   

 

Table 4. Summary univariate analysis  

Variable Mean Median Mode Sd Min Max Kurtosis Skewness 

Process innovation 2,32 2,00 0 2,41 0 9 ,36 1,12 

Incremental 

product innovation 

,66 1,00 1 ,48 0 1 -1,58 -,67 

Radical product 

innovation 

,37 ,000 0 ,49 0 1 -1,75 ,52 

EDI 3,44 3,00 4 2,12 0 7 -,90 ,05 

R&D 7,62 5,00  9,77 0 70 14,29 3,12 

Education 16,74 10,00  16,84 0 100 7,01 2,42 

Firm size 2,56 2,000 2 1,23 1 5 -,77 ,46 

Sector 3,91 4,000 1 2,14 1 7 -1,43 -,15 

  

There are three dependent variables. The first dependent variable is process innovation, which consists 

of 18 different technologies. However the maximum number of technologies that are actually applied in 

an organization is nine. This is only half of all the possible technologies an organization can apply. Also, 

the mean is only 2.32, this means that on average only 2.3 technologies are applied in an organization, 

which seems quite low.  
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Another dependent variable is incremental product innovation. The mean of incremental product 

innovation is .66, which means that more than half of the respondents (66%) has introduced a new 

product since 2009, that was new to the company. The frequency table shows that this 66% is around 

90 companies, that introduced a product since 2009, that was new to the company. See table 5, for the 

frequencies.  

 

Table 5. Frequency table incremental product innovation  

 Frequency Valid percentage 

0 - no 47 34,3% 

1,0 - yes 90 65,7% 

Total 137 100,0% 

 

The last dependent variable is radical product innovation. The mean of radical product innovation is 

.37, which means that only one third of the respondents (37%) has introduced new products that were 

not only new to the company but also new to the market, since 2009. Table 6, shows the same valid 

percentages. This means that out of 90 companies that introduced new products which were new to the 

company, 48 of them also introduced products that were not only new to the firm but also new to the 

market.  

 

Table 6. Frequency table radical product innovation  
 Frequency Valid percentage 

0 - no 80 62,5% 

1,0 - yes 48 37,5% 

Total 128 100,0% 

 

The explanatory variable in this analysis is EDI. EDI runs from zero to eight, see table 7. However the 

minimum and maximum of this variable are zero and seven. This means that none of the organizations 

has the maximum score of eight on EDI. So, no one did perform perfectly on EDI, but 15 companies 

were really close with a score of 7. The mean is 3.44. This means that on average a company is almost 

half the perfect score and can still improve a lot with regard to EDI.  
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Table 7. EDI  

Category  

0 No EDI practices 

1 One EDI practice 

2 Two EDI practices 

3 Three EDI practices 

4 Four EDI practices 

5 Five EDI practices 

6 Six EDI practices 

7 Seven EDI practices 

8 Eight EDI practices 

 

Finally, there are four control variables in this analysis, R&D is one of them. The skewness and kurtosis 

of R&D does not fit the criteria. According to Field (2014) the value of skewness and kurtosis needs to 

be between -3 and 3. The kurtosis of R&D is 14.29, this is really high and it means that there is a lack 

of symmetry. Also the skewness, with a value of 3.12, is a little bit too high. Which means that the 

distribution is also pointless. Therefore, the variables needs to be transformed. According to Field (2014) 

deciding which transformation to use is by trial and error. Several transformations were done, namely: 

log transformation, reciprocal transformation and square root transformation. Square root 

transformation delivered the best results. So therefore, the variable R&D is square rooted. The new 

values of skewness and kurtosis fit the criteria according to Field (2014). The new values can be found 

in table 8. 

 

Table 8. Skewness and kurtosis R&D 

 Skewness Kurtosis 

Old value 3,12 14,29 

New value R&D_squareroot ,62 ,93 

 

However, R&D also acts as an interaction variable in this research and therefore it needs to be centered. 

This means that the mean is subtracted from each score. The same is done for EDI. After centering both 

variables, they are multiplied by each other. The skewness and kurtosis of the interaction variable are: 

1.24 and 1.81.  

 

The second control variable is educational attainment. It has a mean of 16,74. Which means that on 

average 16% of a companies’ employees has a higher degree (WO +HBO). However, the variable does 

not fit the criteria Field (2014) sets for kurtosis. The kurtosis of educational attainment is way too high, 

namely 7.01. Therefore, a transformation is needed. The same transformations were applied as with 

R&D. Square root transformation was the one that helps the best.  
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Therefore, the variable educational attainment is square rooted. After transforming the variable, the new 

skewness and kurtosis fit the criteria. The new values can be found in table 9.  

 

Table 9. Skewness and kurtosis educational attainment 

 Skewness Kurtosis 

Old value 2,42 7,01 

New value Edu_squareroot ,69 1,48 

 

The third control variable is firm size. The mean of firm size is 2.56. This means on average the company 

size is between category 2 and 3, which is between 20 to 99 employees. However, the mode is also 2, 

which means that category 2, 20 to 49 employees, is the most frequently answered category. See table 

1 in paragraph 4.2 for an overview of all the categories.  

 

The last control variable, sector, has a mode of 1, because category 1, the metal sector, is the most 

frequently answered category. All sectors and their frequencies are summarized in table 2, within 

paragraph 4.2. As can been seen, there are seven different industries presented in this survey and the 

service company is taken out of the data set, which brings the total to N=139.  

 

4.5 Bivariate analysis 

This paragraph investigates the extent to which multicollinearity exists. This means that the explanatory 

variables must be associated as closely as possible with the dependent variables, but as little as possible 

with each other. The criteria that needs to be checked is normality, which is about small samples. The 

sample consists of 139 observations, which is reasonably large, and large enough for the central limit 

theorem to relieve us of concerns about normality, according to Field (2014).  

 

Table 10. Bivariate analysis  
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Table 10 shows the values that belong with the different variables. However, appendix V gives a better 

overview of the table. The table gives an overview of the Pearson correlation values that belong to the 

different variables. R-values that are bigger than .85 are multicollinear. This means that if there is perfect 

multicollinearity, value of 1 or -1, it becomes impossible to obtain unique estimates of the coefficients. 

This bivariate analysis does not show any R-values that are bigger than .85. The highest R-value, that is 

significant, in this analysis is .59. According to Field (2014) less than perfect collinearity is unavoidable. 

However, this value is still far from .85 and therefore acceptable. So, therefore the R-values in this 

analysis are acceptable, because low levels of collinearity pose little threat to the model estimates.  

 

After checking for multicollinearity in the analysis, this analysis can also be used to see to what extent 

the expected relations, in anticipation of the multivariate analysis, already appear in the analysis. Field 

(2014) is used to determine the effects. According to Field (2014) Pearson’s correlation coefficient is a 

standardized measure of an observed effect. There are different ranges for what kind of effect it is: +/- 

.1 represents a small effect, +/- .3 is a medium effect and +/- .5 is a large effect.  

 

First of all, hypothesis 1 expects that EDI has a positive association with process innovation. Table 10 

shows that the Pearson correlation coefficient between these two variables .44 is. This is a positive 

relation and according to Field (2014) a medium effect. So, up to now, this is in accordance with 

hypothesis 1. The second hypothesis is about EDI and incremental product innovation. Hypothesis 2 

expects that EDI also has a positive influence on incremental product innovation. According to the 

bivariate analysis, this is the case, because Pearson’s correlation coefficient is .27. When looking at the 

criteria that Field (2014) describes, it is a small/medium effect. The third hypothesis is about EDI and 

radical product innovation. The hypothesis does not expect a positive relationship between the two. 

However, the bivariate analysis explains something else. The Pearson correlation coefficient is a positive 

significant value of .26, which is a small effect. This is in conflict with what was expected in paragraph 

2.4.3. 

 

However, there are also other things that are important to mention. First, process innovation and firm 

size have a strong positive effect on each other, namely .47. This shows that the bigger the size of the 

company, the more process innovation an organization is conducting. This is expected because when 

organizations grow they also have more resources to do process innovation. Secondly, incremental 

product innovation and radical product innovation have a strong positive effect (.47) on each other. This 

is because when it is new to the market, it is also new to the company. Thirdly, incremental product 

innovation also has a small positive effect (.23) with educational attainment, this means that the more 

higher educated employees an organization has the more incremental product innovation is done within 

the organization.  
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Finally, radical product innovation and the metal sector also have a positive effect on each other. This 

effect is small (.25), but it means that in the metal industry more radical product innovation is conducted.  

 

Employee driven innovation is also related to other variables in this analysis. First, employee driven 

innovation and R&D have a medium positive effect (.35) on each other. This means that they have a 

positive relation with each other. Another point to mention is that EDI and educational attainment are 

positively related to each other. This effect is also medium, with a value of .36. It shows that when an 

organization has more highly educated employees, it also will conduct more employee driven 

innovation. This could be expected, because higher educated people have a lot of knowledge and 

therefore also more ideas for EDI.  Finally, EDI has a medium positive effect (.34) with firm size. This 

can be because more employees can mean more EDI. However, when conducting EDI big organizations 

possibly have procedures for conducting EDI3. 

 

Research and development has a strong, positive effect (.59) with educational attainment, which mean 

that the more higher educated employees, the more R&D is performed. At the same time, research and 

development has a small positive effect (.27) with the electronic sector. Finally, the control variable 

educational attainment is positively effect by firm size (.22) and the electronic sector (.27) . However, 

both are with a small effect. For firm size the relation can be logical because the bigger the firm, the 

more higher educated employees an organization can have. However, it is not sure if this relation is a 

linear relation.  

 

4.6 Multivariate analysis  

This paragraph consists of two analysis. The first analysis will look into the relationship between EDI 

and process innovation. The second analysis is focused on the relationship between EDI and product 

innovation. In this analysis, product innovation is split into incremental and radical product innovation. 

Overall, this chapter will end with a summary about which hypothesis are rejected and which hypothesis 

are accepted.  

 

4.6.1 EDI and technological process innovation  

In this paragraph a linear regression analysis is conducted to look into the relationship between EDI and 

technological process innovation. To conduct the analysis a few other steps are taken. First of all, the 

model assumptions are described. Secondly the model statistics are discussed. After discussing the 

model statistics the hypotheses are tested and finally, other findings are described.  

 

 

                                                           
3 There should be taken into account that small companies maybe conduct EDI, but they don’t have formal 

procedures for it and are therefore they are not aware of the fact that they are doing EDI. 
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Model assumptions 

There are four assumptions: linearity, homoscedasticity, independent errors and normally distributed 

errors. The figures that belong to these assumptions, can be found in appendix VI. The first assumption 

is about linearity. The scatterplot can tell if the regression model is linear, which it should be. There is 

a linear relationships when the dots do not form a clear pattern. The scatterplot, which can be found in 

appendix VI, is not showing a pattern, so therefore it can be seen as a linear model. The scatterplot is 

also used to check for homoscedasticity. It is homoscedastic, if there is no pattern in the residuals. The 

scatterplot shows that there is no clear pattern, such as a triangle, so the data is homoscedastic. For the 

third assumption, the independents of errors, the residuals statistics table is used, see appendix VI. 

Looking at the Standardized Predicted Value within this table, the mean should have a value of ,000 and 

the standard deviation needs to have a value of 1,000. This is the case for both. This means that the 

errors do not correlate with the independent variables and therefore do not influence the regression 

model in a significant way. Finally, the assumption about the normally distributed errors. The histogram 

and P-P plot both show a normal distribution, which means that the errors are normally distributed, see 

appendix VI. 

 

Also, before the description of the model, the multicollinearity needs to be assessed. The VIF values 

should be below 10 and the tolerance statistics should be above .02, when this is the case there is no 

collinearity in the data. Appendix VI, shows that all values of VIF are far below 10 and all tolerance 

statistics are above .02. Therefore, we can safely conclude that there is no collinearity within the data.  

 

Model statistics 

After checking the assumptions, the model statistics  can be interpreted via table 11. The first analysis 

is between the control variables and process innovation. The second analysis is between the control 

variables, EDI and process innovation.  

 

First of all, the F statistics are important. ANOVA tests whether the model is significantly better at 

predicting the outcome than using the mean as a ‘best guess’. The F statistic tests the null hypothesis. 

The first analysis has a F-statistic of 3.94, with p<.001. The second analysis shows a F-statistic of 5.42, 

with p<.001. Both are significant, which means that the variables in the analysis are significant 

predictors of process innovation. The second analysis also shows a significant F-change of 14.74 

(p<.001). 

 

Other important statistics to look at are the R and R2.  The R value is the value of the multiple correlation 

coefficient between the predictors and the outcome. When only the control variables are included as 

predictors, this is the correlation between them and technological process innovation. In this case the R 

=.47. However, when also EDI is added to the analysis (analysis 2), the correlation between EDI, the 
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control variables and technological process innovation increases to .56. The other value that is important 

is R2. This value shows how much of the variability in the outcome is accounted for by the predictors.  

For analysis 1, R2 = .23. This means that the control variables account for 23 percent of the variation in 

process innovation. When EDI is added, this value increases to .31 (R2 =.31). This shows that, if the 

control variables account for 23% of the variation, it tells that EDI accounts for an additional 8%. The 

next step is the adjusted R2, which is about how well the model generalizes. Ideally, this value is the 

same as, or very close to, the value of R2. In analysis 1, the difference is small (.23 - .19 = .04 or .04%). 

This means that if the model was derived from the population rather than a sample it would account for 

approximately 4 percent less variance in the outcome. This differences becomes a little bit bigger in 

analysis 2. The adjusted R2 = .25, which lead to a difference of .06 (.31-.25 =.06). So model 2, would 

account for approximately 6 percent less variance in the outcome. Finally, the R2 change is for analysis 

1 .23 and for analysis 2 .08. This .08 refers to the 8 percent extra variation that can be explained when 

EDI is added to the analysis.  

 

Table 11. Linear regression analysis technological process innovation  

Technological process innovation 

 Analysis 1 Analysis 2 

Control variables R&D ,18 ,05 

 Educational attainment -,01 -,02 

 Firm size ,,93** ,75** 

 Metal ,41 ,43 

 Electrical ,02 ,23 

 Machinery -,20 -,39 

 Chemicals -,31 -,31 

 Construction -,45 -,37 

 Food -,18 -,35 

Explanatory variables EDI  ,38** 

    

Model statistics 

F-statistic 3,94** 5,42** 

F change  14,74** 

R ,47 ,56 

R2 ,22 ,31 

Adjusted R2 ,19 ,25 

R square change ,23 ,08 

N  132 132 

*p<,05; ** p<,01 
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Hypothesis testing 

Now the model statistics has been described, the hypothesis can be tested. For process innovation the 

following is expected, H1: EDI has a positive impact on process innovation within an organization. 

When looking at the analysis, EDI is significant and has a positive value of .38. This shows that when 

EDI is improved by one practice, the amount of technological process innovation within an organization 

will increase with .38. This means that an organization has to improve EDI with three practices, before 

they have one more process innovation within the organization. Overall, EDI and process innovation 

have a positive relation within an organization and therefore the hypothesis can be accepted.  

 

Other findings 

Besides testing the hypothesis, there are also other things that stand out. First, there is another variable 

that is significant, which is firm size. Firm size also positively influence technological product 

innovation. This means that the bigger the organization, the more process innovation will be conducted. 

Therefore, every unit increase in the firm size is associated with an extra .75 activity in technological 

process innovation. The other thing that needs to be noticed is the fact that there are no differences 

between the sectors with regard to the different processes they perform. This is because they all show a 

non-significant relation. So, overall, firm size and EDI influence process innovation positively, just as 

the bivariate analysis also has shown.  

 

4.6.2 EDI and product innovation  

In this paragraph a multinomial regression analysis is conducted to look into the relationship between 

EDI and product innovation. This specific analysis is used because the regression analysis will consist 

of a nominal variable with three categories. To conduct the analysis a few other steps are taken. First of 

all, the model assumptions are described. Secondly the model statistics are discussed per hypothesis. 

After discussing the model statistics the hypotheses are tested and finally, other findings are described.  

 

Model assumptions 

There are six assumption with regard to multinomial logistic regression. The first assumption is about 

the dependent variable. The dependent variable should be measured at a nominal level. This is the case 

because product innovation consists of three categories: 0 – no product innovation, 1 – incremental 

product innovation and 2 – radical product innovation. Assumption two is about the independent 

variables. The analysis should consist of one or more independent variables that are continuous, ordinal 

or nominal, which may include dichotomous variables. This analysis consists of six independent 

variables, which are all nominal or continuous variables. So, this also fits the criteria that belong with 

multinomial logistic regression.  
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The third assumption is about independence of observations and the dependent variable must contain 

categories that are mutually exclusive and exhaustive. This is the case for this analysis. The categories 

are divided in such a way that they are mutually exclusive and exhaustive. The fourth assumption is 

about multicollinearity. Multicollinearity can be checked via a linear regression analysis. Via the table 

coefficients, the tolerance and VIF can be analyzed. The same as with linear regression, the VIF should 

not be bigger than 10 and the tolerance should be as close to one as possible. Appendix VII shows the 

coefficient table with the values that are important. All tolerance values are quite high. The lowest 

tolerance value is .60, which is still really good. The same holds for the VIF values. The highest value 

is 1.66 and is still a good value that fits the criteria. This means that assumption four is also met. The 

fifth assumption is about linearity. According to Field (2014) there needs to be a linear relationship 

between the continuous independent variables and the dependent variable, that is logit transformed. The 

assumption of linearity of the logit has been met when the values of the interactions are greater than .05. 

See appendix VII for the values that belong with the different variables. The table shows that almost all 

variables have a significance bigger than .05, namely: size (.69), R&D (.61), educational attainment 

(.49), EDI (.53) and the interaction variable EDI*R&D (.54). This means that industry violates the 

assumption of linearity. Therefore the log variable of industry needs to be taken into the analysis, which 

gets a significance bigger than .05, namely .38. The last assumption is about outliners. This can be 

checked via the partial regression plots, see appendix VII. There are no outliners that have such a high 

value that they can influence the analysis. So, therefore, this assumption is met.  

 

Model statistics  

After checking the assumptions, the model statistics can be described. Table 12 gives an overview of 

the model statistics. As can be seen, the model statistics are the same for incremental and radical product 

innovation per analysis, there is only a difference between analysis one, two and three. The model 

statistics will be described according to the hypothesis that belongs with it.  

 

The first analysis does not contain any hypothesis. It is an analysis between the control variables and 

product innovation. However, it is still important to look at how well the model fits the data. This can 

be done via Pearson, which can be found in the goodness of fit table, see appendix VIII. A statistical 

significant result (i.e., p < .05) indicates that the model does not fit the data well. However, in this case 

the p-value is .26, which is not statistically significant. Based on this measure, the conclusion can be 

made that the model fits the data well. Another option to get an overall measure of this model, is to look 

at the statistics presented in the table model fitting information, see appendix VIII. The final row shows 

information on whether any of the coefficients are statistically significant. So, whether the variables, 

that are added to the analysis, statistically and significantly improve the model compared to the model 

when no variables are added (intercept alone). The significance column shows that p = .002, this means 

that the full model statistically significantly predicts product innovation better than the intercept alone.  
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The model statistics of this analysis can be found in table 12. It shows that X2 = 39.55 and that 

Nagelkerke R2 = .29. This means that the control variables explain 29% of the variance in the model.  

 

The second analysis has two hypothesis that can be tested. The first one is, H2: EDI has a positive 

impact on incremental product innovation and the second one is, H3: EDI has no positive impact 

on incremental product innovation. First, the model fit needs to be checked. In appendix VIII, the 

goodness of model fit table is included. This table shows that Pearson has a value of .18, which is good, 

because it is not significant. This means that the model fits the data well. The other option to get an 

overall measure of this analysis, is to look at the statistics represented in the table model fitting 

information, see appendix VIII. The final row is important here. The table shows that p=.001, which 

means that the full model is statistically significant. This means that it predicts product innovation better 

than the intercept alone, or the model with only the control variables, because the X2 has increased from 

39.55 to 45.27. After checking the model fit, the model statistics can be described. The value of model 

X2 = 45.27. This is an increase in comparison to analysis 1 (X2 = 39.55). Also, with regard to multinomial 

logistic regression, there are measures that are similar to R2 in linear regression analysis. In this analysis 

Nagelkerke R2 is the one that is used to look at the proportion of variance that can be explained by the 

model, see table 12. Nagelkerke R2 has a value of .33, which means that 33 percent of the variance can 

be explained by the control variables and EDI. This shows that when EDI is added to the analysis, the 

variance that can be explained increases with 4 percent, because .33 - .29 = .04 percent.  

 

Finally, analysis three consists also of two hypothesis, namely: H4: EDI positively strengthen the 

effect of R&D on incremental product innovation and H5: EDI positively strengthen the effect of 

R&D on radical product innovation. So, first the model fit needs to be checked. The Pearson value, 

which can be found in appendix VIII, is not significant (p >.05). It has a value of .23. This means that 

the model, with the control variables, EDI and EDI*R&D, fits the data well. Secondly, the table model 

fitting information, see appendix VIII is used to look at the overall measure of this analysis. The table 

shows that p=.001, which means that the full model is statistically significant. The value that belongs 

with this significance is X2 , which has a value of 48.54. This means that this model predicts product 

innovation even better, than the last two analysis, which showed a X2 of 39.55 and 45.27. After checking 

the model fit, the model statistics can be described. The value on model X2 = 48.54. This is an increase 

in comparison to analysis one and two. Secondly, Nagelkerke R2 is used to look at the proportion of 

variance explained by the model. Nagelkerke R2 = .35. This means that 35 percent of the variance can 

be explained by the control variables, EDI and EDI*R&D. This shows that adding the interaction 

variable EDI*R&D to the analysis, leads to an increase in the explained variance. The increase is not 

high, because the variance that can be explained increases with 2 percent, because .35 - .33 = .02 percent.  
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Table 12. Multinomial regression analysis product innovation  

 Incremental product innovation Radical product innovation  

1 2 3 1 2 3 

Control variables  

R&D ,72** ,65** ,99** ,40* ,31 ,83** 

Education -,12 ,65 -,11 ,15 ,09 ,13 

Firm size  ,34 ,29 ,27 ,34 ,22 ,21 

Metal -,84 -,83 -,85 -1,86 -1,98 -2,04 

Textile -2,29 -2,32 -2,38 -1,34 -1,45 -1,58 

Machinery -1,92 -2,02 -2,09 -1,42 -1,69 -1,82 

Chemical -,76 -,78 -,86 -,30 -,38 -,54 

Construction -1,41 -1,33 -1,34 -,35 -,29 -,35 

Food ,64 -,74 ,63 -,15 ,14 -,29 

Explanatory variable  

EDI  ,14 ,35  ,32* ,63** 

Interaction variable  

EDI*R&D   -,12   -,16 

Model statistics 

Model X2 39,55** 45,27** 48,54** 39,55** 45,27** 48,54** 

Nagelkerke R2 ,29 ,33 ,35 ,29 ,33 ,35 

N 131 131 131 131 131 131 

*p<,05; ** p<,01 

 

Hypothesis testing 

After describing the model statistics, the hypothesis can be tested. There are multiple hypothesis for 

these analysis. The first hypothesis is: EDI has a positive impact on incremental product innovation. 

In both analysis: two and three, the effect from EDI on incremental product innovation is positive. 

However, these are both not significant, which means that there is no significant relation between the 

two. So, the hypothesis needs to be rejected.  

 

The second hypothesis is about EDI and radical product innovation, namely: EDI has no positive 

impact on radical product innovation. This analysis also needs to be rejected, because both in analysis 

two and three, EDI has a significant and positive influence on radical product innovation. Analysis two 

shows a value of .32, with a significance that is smaller than .05, this means that a significant 

contribution is made. However, the contribution is not that big in comparison with analysis three. This 

analysis shows a value of .63, with a significance smaller than .01. So, overall, this hypothesis can also 

be rejected because the analysis show that EDI does positively influence radical product innovation.  
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The last two analysis of this research are about the relationship between EDI and R&D on incremental 

and radical product innovation. For incremental product innovation, the following hypothesis is 

determined: EDI positively strengthen the effect of R&D on incremental product innovation. This 

relationship is not significant (-.12, p=n.s) in analysis three and it also is negative. However, note that 

this effect may be superseded by the variable R&D, because this variable is constant significant in all 

three analysis. The same holds for the hypothesis with regard to radical product innovation: EDI 

positively strengthen the effect of R&D on radical product innovation. This hypothesis can also be 

rejected because the b-value of the interaction variable is negative and also not significant (b=-.16, 

p=n.s). This means that there is no significant relation between the variables. However, also for this 

hypothesis there is a possibility that this interaction is suppressed by the variables: R&D and EDI, 

because both turn out to be significant and positive with regard to radical product innovation. This can 

be seen in the last analysis, in which R&D: b=.83, p<.05 and EDI: b = .63, p<.01 is. An explanation for 

this can be that EDI is not only for the non-R&D employees, but also for the R&D employees, which 

ensures that the common variance is filtered out. To see if R&D filters out the common variance within 

the relationship between ED and product innovation, another analysis has been done without the variable 

R&D in it. This analysis shows that without R&D, EDI becomes also significant for incremental product 

innovation (b=.237, p<.05). This shows that without R&D, EDI could have a positive relation with 

incremental product innovation, see appendix VIII for the table with all the values of the analysis.  

 

Other findings  

Finally, there are a few other things that stand out. First, with regard to incremental product innovation. 

Educational attainment is once positive in all three analysis. Also, the bivariate analysis described a 

positive relation between EDI and incremental product innovation, but this relations turns out to be non-

significant in the multivariate analysis. The bivariate analysis also described a positive relation between 

R&D and incremental product innovation and the multivariate analysis also shows that this relationships 

is significantly positive. For radical product innovation it is noticed that R&D is once in the analysis not 

significant. The reason for this is unclear. Also, the bivariate analysis described a positive relation 

between radical product innovation and educational attainment. This value was always positive, but 

never significant in the multivariate analysis.  Finally, all industry sectors are not significant in all three 

analysis.  
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Summary 

Overall, table 13 shows which hypothesis are accepted and which ones are rejected. It shows that non-

R&D employees affect process innovation and radical product innovation in a positive way. While, at 

the same time R&D affects incremental product innovation is a positive way, but also radical product 

innovation.  

 

Table 13. Overview hypothesis  

Hypothesis Status  

H1: EDI has a positive impact on process innovation within an organization Accepted 

H2: EDI has a positive impact on incremental product innovation Rejected 

H3: EDI has no positive impact on radical product innovation Rejected  

H4: EDI positively strengthen the effect of R&D on incremental product innovation Rejected 

H5: EDI positively strengthen the effect of R&D on radical product innovation Rejected  
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5. Qualitative research  
After analyzing the quantitative part of this research, this chapter will analyze the qualitative part. The 

qualitative part consists of three interview. The transcripts of the interviews can be found in appendix 

IX and the coding of the interviews can be found in appendix X. The analysis will start with describing 

what all three companies understand with regard to process and product innovation. Then it will describe 

the items of EDI and what they already do with regard to the item and how they think these items are 

related to either process or product innovation.  

 

5.1 Process and product innovation 

According to all the companies, process innovation is about efficiency. Which is all about producing 

more in the same time, or producing against lower costs. One of the companies said the following about 

it: “There are some international teams that look at the best practices and trying to put it in a standard 

process for improvement. So they are trying to make the things that are working today, become better.” 

So, process innovation overall is about doing things that work today, tomorrow even better/ even more 

efficient. Overall, all the companies describe process innovation almost the same.  

 

With regard to product innovation, one company really described how they saw and understand the 

differences between incremental and radical product innovation. They described both definitions as 

follow: “Incremental, I think is about the current process. It is the reason for trying to discover flaws 

in the processes and products of today and to optimize these. With radical product innovation, it is 

possible, that you work out an idea that has nothing to do yet with the organization. You are not even 

sure if it fits the organization.” This quote tries to tell that incremental product innovation is about trying 

to find whether the products of today can be optimized and that radical product innovation is sometimes 

about designing products that you are not even sure about if it fits the organization, but you try to develop 

it, to see if it is a possibility for your organization. Another company described incremental and radical 

product innovation as follow: “We try to make the product better or to make new products, if possible.” 

They did this by focusing on what the competition is doing and whether there is a change for them to 

produce better or newer products. Overall,  the companies agreed that incremental product innovation 

is about making products better or newer for you as an organization and radical product innovation is 

about making products that are completely new, even for the market.  
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5.2 EDI and R&D  

After describing how the organizations think about process and product innovation, this paragraph 

describes what the organizations do with regard to the different components of EDI and to R&D. This 

paragraph also describes how the interviewees think these items are related to process and/or product 

innovation. The first one asked about is competence building. Competence building is followed by: 

employee involvement, interplay, autonomy and R&D. All their tree structures can be found in appendix 

IV.  

 

Competence building 

First of all, within all companies the employees get training. However, these trainings can differ quite a 

lot. For example, it can be done in-house or outside the organization. One of the organizations has an 

academy in-house, which means that a lot of training can be done in-house. Also, the training itself can 

differ. An example is that two companies also did a training on how to drive a forklift, because it is a 

production company and they need to drive a lot on a forklift in this organization. Another example of 

a training in a company is the following: “One of the most important trainings, at least that is what I 

really like, are the once that involve the culture of the organization. When you are going to work here, 

you get in your first month a kind of onboarding program in which you get to see and get to know all 

the facets of the organization.” This organization is really offering different courses and trainings. Not 

only do they give a training when your new in the company, they also do job/department trainings, 

product focused trainings and training focused on the soft skills of the employees. Another good example 

of this organization is: “We work with Insides, that means red, green, blue or yellow. Red means: 

employees who continue, that have enough information and make a decision. Yellow means: the creative 

employees. Blue: employees that bring a lot of structure into work and that really want to know all the 

details before making a decision. Green: those are the people, people. They do not change that much.” 

It is a good example of knowing what kind of employees the organization has and also knowing what 

kind of training fits with these different employees. However, this organization has a portfolio that offers 

all kinds of job related trainings, which is really important according to them, because they need to stay 

up to date. Stayin up to date is also important in the other companies. One of these companies also offers 

the craftsman education: “This year we started with the (name of company) Vakman education. This 

training is for technicians and should ensure that there is a better attraction on the labor market and 

well-trained technical staff.” 

 

So, staying up to date is what all organizations agree on. For example: “A colleague of my is not doing 

any courses, but wants to follow a master, which can bring us new knowledge inside the organization.” 

Not only masters are used to get new knowledge inside the organization, but also two out of three 

organizations is talking about knowledge session. One organization has knowledge sessions with the 

same kind of companies, while the other company has knowledge sessions with completely different 
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organizations and functions. They both try to develop new knowledge. An example of one of the 

companies is the following: “Myself, is really active in networks that have nothing to do with the branch 

we are working in. This is because I sometimes think that the hairdresser maybe asks the question that 

can send me in a certain direction.” This shows that both companies find it successful to sometimes go 

outside the organization for new knowledge, especially for the job of tomorrow. Overall, one of the 

interviewees said the following: “Trying to create a field of tensions. I am somebody that always want 

to stir things up, to cause some unbalanced feeling. This is because, from within this unbalanced feeling, 

you get change.” This change is needed to get, or do even more, process and product innovation.  

 

Overall, all companies do a lot of training, but most of these companies did not saw a connection 

between the trainings (competence building) they did and product or process innovation. They both 

thought that creativity was more important than the training itself. The only effect that maybe could be 

see, was an indirect effect for training and process innovation. However, one organization explained: 

“There are definitely trainings that we facilitate that have an important interface with innovation. And 

that is both on product and process innovation.” So, the opinions are divided, because some do not see 

an effect, some see an indirect effect and one sees for some trainings an important interface with 

innovation.  

 

Employee involvement 

Besides competence building, employee involvement is also an item of employee driven innovation. 

This item is about involving employees in the innovation processes of the company. First of all, all 

companies agreed on the fact that an organization is nothing without the employees working for it. The 

following quote confirms this: “You are as a company nothing. A company consists of people, so finally 

it is about the people that together try to achieve the best.” 

 

However, for the organizations to get the employees involved, different instruments are used in practice. 

To communicate about the state of affairs of an ongoing innovation process within the company different 

instruments are discussed. For example, multiple companies told that they are using TV-screens and a 

newsletter to communicate.  An example of this is the following: “We have a newsletter which comes 

once in the 2 months in your e-mail. This letter will always describe which projects are currently 

running.” Even one of the employees that has been interviewed said the following: “In my contract was 

written that it would be appreciated and asked to think in terms of the company.” When thinking with/for 

the company, the employees also really feel that they are involved in the company. One of these 

companies find it really important that new products are tested before it goes to the market. They do this 

via the employees. “They get a change to tasted it, because we want to know what they think about the 

new product, before we bring it to the market. So, they taste it and fill in a small survey about what they 

thought about the label, the bottle and the taste.”  
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However, one of the organizations also said that most of these instruments are really focused on 

operational things with regard to innovation. He proposed to create something new, that could be more 

useful. He suggested the following: “But for this theme, innovation, we need to create something new. 

I think we need a kind of forum, or interactive space.” This interactive space, would bring the employees 

together online, in which they are able to share their ideas and to react on each other’s ideas. This could 

also ensure that employees understand the decisions, managers are making. Another company also 

explained that there should be something else to get employees more involved, but this company did not 

had any idea about what it should be. However, this shows that this kind of co-creation is very 

encouraged in multiple companies, because it can bring out new ways of thinking.  

 

For this co-creation, employees need to be really involved. One of the companies said the following 

about involvement: “The second value is: engaged. Which means involvement. It is involvement based 

on people, planet, profit.” This organization has four core values and one of these core values is about 

involvement. Engagement based on the planet, the profit, but most importantly involvement based on 

people. This means that employees are involved in projects, when they have knowledge that can add 

value to the project. Open communication is really important for this, because when communicating 

openly inside the organization you can reach people, that you otherwise would never had approached 

for help. An example of this is a 3d-printing project one of the companies started. There is a lot of fear 

about it, because of the competition and the things that can be done with 3d-printing. This meant that 

the communication for this project was not as open as usual, with the result that an employee, with a 

background of 3d-printing, got involved much later into the process then desirable. Another organization 

also has a core value that belongs with employee involvement, namely trust. “One of our values is trust. 

This means not only trust in the product we make, the things we do, but also trust in our employees. That 

they try to perform as optimally as possible every day. This also means that when they have some good 

idea etc., they need to get the possibility to explain these ideas to us.” 

 

Overall, the organizations see the value of involving employees, also when they do or do not have the 

knowledge that is needed for the innovation project. This is because these employees can also add value 

in terms of new ways of thinking or asking a question that can send them in the right direction. However, 

one of the companies is also a bit skeptical, because: “I hardly think that only involving employees can 

be the one thing that can establish innovation, I think there is more needed then that.” He explains that 

there is more than only involving the employees for new innovation projects. However, the same person 

also thinks that it is really important to give the employees a voice. So that they can tell the company if 

the new products are good or not. This shows that most organizations see potential in involving 

employees in their process and product innovations, but that some of them are still divided.  
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Interplay 

The third item of EDI is about interplay. This interplay can be intern or extern, which means 

collaboration between employees or collaboration between the company and another organization. All 

organizations agree that collaborations are important, inside and outside the organization. The following 

quote shows that collaborations are important for organizations, because it will bring them further: 

“Look at society, with collaboration you can come a lot further. Collaborations in all industries is what 

is happening now.” Also, one of the companies specified this a little bit more, by saying the following: 

“I think both can be really important. For new ideas the internal collaboration is important I think, but 

when the idea is there and the organization needs to develop it, the collaboration with external is really 

important.” This shows that internal collaboration is important for the start of a new innovation idea 

and external collaboration is necessary for the success of the innovation idea, according to this 

organization.  

 

However, the organizations say that they think that both collaborations are important, but in practice, 

the internal interplay is still not happening that much for these companies. According to one of the 

organizations there should be multidisciplinary systems, in which employees from different departments 

can form a really good team. Yet, little is done about it. They said the following about it: “We need to 

focus more on multidisciplinary systems, because the right creatives, the right technical people and 

sales people, when brought together can become a pretty good team. But, when you talk about actively 

working together inside the organization, we do not do that a lot for innovation, but it should be more.” 

The only thing they achieved so far is: “The continuous improvement program, which tries to connect 

these departments with each other, by having conversations, which should create a different dynamics, 

which causes new ideas for process innovations.”  

 

Another organization already did some things about internal collaboration. For example, every Monday 

they keep a meeting, in which commerce, the business developers and production employees come 

together. This meeting looks at the question the customers have and they talk about which questions can 

be achieved immediately and which questions take more time. They do this because: “I  think that it is 

good that different people sit together, also because a lot of requests can come from different places 

within the organization. So, bringing these people together on Monday, makes it easier to look at a 

request and make sure we handle it in the right way.” This organization is already trying really hard to 

use the knowledge they have inside the organization as much as possible. An example of their attempts 

to bring knowledge together is the following: “Building the new factories: because there is already a 

lot of information, because three factories are already build from the ground up, which brought quite a 

lot of new knowledge into the organization. We try to involve these people, who already build a factory 

before.” The third organization that has been interviewed also did somethings about internal 
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collaboration: “Different employees for example one from sales, one from finance and me work together 

when I have created a new idea, because I cannot work out the idea by my own.”  

 

So, some of these organizations are really in its infancy with regard to internal interplay, while others 

are trying really hard to do at least a few things. However, the most common collaboration is those 

between the organization and other companies. This external interplay means for some companies that 

they work really close with the suppliers and customers, so they can create an open relationship with 

these parties. One of the companies told the following example: “The example of Zeewolde, we bought 

a washing line for PET, which is 25 years ago, which was kind of a “gamble”. This worked out really 

well, the reason therefore is because they tried to develop together with the machine supplier a process. 

That is what is happening in Heerenveen now. Multiple parties are involved, from which we know that 

they have the right knowledge, about how we want to have it. So this is a really close and intensive 

collaboration.” Another organization explained that they did work really close with the suppliers, but 

they had a strict policy for which suppliers they work with: “We work really close with our partners 

and suppliers for every part of the chain. We have a very strict suppliers policy. This policy demands 

from every supplier that they fulfill the relevant national environmental legislation.” This way they only 

work with suppliers that follow the same rules about environmental legislation as them, something they 

find very important.  

 

These relationships can also be between business partners and consultants. An example is: “We have a 

lot of business partners and consultants who we work together with when we talk about processes, they 

are the once that need to deliver burden of proof to make strategic decisions. So, in that way we work 

together a lot with different actors.”  An important party for one of the organizations is the government, 

because they have to deal a lot with regulations. Therefore: “What is really interesting for us is the 

government, we cannot do anything without the government. So that is something we are working on. A 

colleague is a lobbyist, which is a member of the same board that talks with Den-Haag etc. Via, via is 

the way you sometimes need to take, otherwise you won’t make it.” While some organizations have to 

deal with the government a lot, other organizations are trying to achieve great things with start-ups. For 

example: “There are a lot of startups, who have a really nice dream, with a nice product, but they cannot 

tell you which problem they solve and when we help them, it can become useful for us.” Overall, new 

collaborations are mostly focused on external parties. The reason for this is because the information is 

most of the time quite new, which means that the organizations have a lack of experience with it. Also, 

most of the organizations do not want to reinvent the wheel. Finally, one of the organizations said: “I 

think it starts intern within the company, that is important. However, at the same time it also comes from 

extern. So, I think that the foundations needs to be laid within the company and the you need the right 

companies that support you in this.” This also almost corresponds to what another company is saying 

in the beginning of this paragraph.  
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Overall, all organizations show that both collaborations are important and can also be successful with 

regard to process and product innovation. The examples given are also all about either process or product 

innovation. They all talk about co-creation, which can bring new ideas for new innovation projects. 

However, internal collaborations is less developed within some company in comparison to external 

collaborations. All these collaborations try to add something to the innovation processes within the 

organization, with regard to process and product innovation.  

 

Autonomy 

Autonomy is about the responsibilities an employee gets. Each, organization is asked to give it a number, 

from zero to 10. One company gives their autonomy an eight, while the other organization gives it a 6.5 

and the third company gives their autonomy a seven.  

 

This are all really different numbers and they also give different reasons for it. The organization that 

gives their autonomy an eight, gives the following reason: “We have a lot of freedom but at the same 

time also a lot of responsibility. In this company is it possible to follow your own plan, but you need to 

make sure that you can take responsibility for when it goes wrong.” One of the employees that has been 

interviewed, was quite new at the company (something longer than a year) and she said that: “At the 

office, how I experienced it as a new employee, was that my function was new. I got all the freedom to 

determine my own function and to focus on what I think is important. Once a month I had a conversation 

about what I already did, what I want to do and what I think is going really well.” Also, with regard to 

the production employees this organization do not steer on numbers, but on quality. Therefore, an eight 

was given.  

 

However, the other organization, that gave their autonomy a 6.5, named other reasons. The following 

reason is described for this number: “The reason for this is because, people get a lot of freedom, but 

whenever a customer is calling, they always go first.” According to this company: on a daily basis, 

everybody is busy with the daily job. So, in practice there is no freedom to be autonomous, and to think 

about other stuff then your daily job. When you want to be more autonomous, the following needs to be 

done: “Employees need to say: hey I am doing for 70% my job for what I get paid and for 50% I do 

what I think is important for the organization, but then you ask your employees to also put time of their 

own into the process.” However, this organization is already giving employees the possibility to make 

their own proposal for a certain kind of training, because they are the once that want to develop their 

selves. Because, overall the employer should take responsibility to stimulate and support the employees. 

However, at the same time, they are not the only once responsible for it. The employee also has a 

responsibility to itself.  
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The third organization gives on average a seven to their autonomy. This is because he gives the 

production employees a 6.5 and the management employees a 7.5. However, according to the 

interviewee: “Yes, I think it is a fair number (7) to give to autonomy in this organization.” He gives the 

production employees a lower number, because: “For product employees we have written instructions, 

because for the brewery to work perfect, a good and precise process needs to be followed, so for them I 

would give a 6.5.” The interviewee explains that quality is everything for the organization and therefore 

a strict process needs to be followed. On the other side, the non-production employees get a 7.5 for their 

autonomy. The interviewee explains why: “Every employee is encouraged to think for the organization. 

However, I think we are in the middle of it with a 7.5, because whenever a customer is calling, they 

always go first, so then they are too busy with making the current situation better for the customers, 

instead of looking at new products or processes.” She gives almost the same reason as the organization 

that gives it’s autonomy a 6.5, because they both said they get a  lot of freedom, but the customer always 

will go first.  

 

So overall, the numbers are different, but sometimes the same reasons are given. This shows that most 

organizations give the employees a lot of autonomy, but whenever a customer is calling, they always go 

first. Finally, this shows that all organizations think that autonomy can lead to more/better innovation 

projects, but that in most situations there is not enough autonomy. So, more autonomy does not 

automatically mean more innovation, because the employees then also need more time, otherwise there 

will not be an effect.  

 

R&D 

In this research, the relationship between EDI, R&D and product innovation is also investigated. The 

interviews showed that R&D is on a daily basis busy with improvements. One of the organizations told 

the following: “I think every test of trial I do, is important for the business developers. These tests and 

trials can check whether something can be made or can be employable.” This quote explains that R&D 

employees do a lot of tests and trials to see whether something can be made or not.  

 

However, some organizations did not have specific R&D departments, they give it another names. While 

at the same time, others have multiple R&D departments: “Well, we have different R&D departments. 

We have technical R&D department, they are in the same building as the Academy we have. We also 

have, the Hub. The Hub is occupied with the developments of the online techniques, they are occupied 

with the techniques in the broader sense of the word, who eventually are used by the organization.” 

This shows that this organization has multiple R&D departments, who are engaged in developing all 

kinds of stuff.  
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With regard to the role of R&D in an organization, two companies both explain that R&D is most of the 

time involved with big/new projects. One of the organization explains: “I think it is most of the time 

R&D, when it is about a new project, maybe 1 or 2 non-R&D employees, so around 75/25.” This shows 

that whenever it is about a new product, more R&D employees are involved than non-R&D employees. 

However, this organization is saying that there are sometimes more non-R&D employees (75/25) 

involved. Another organization is not totally agreed with this, because they say: “I think that R&D 

employees are involved in phase one, which is the idea generation till the phase of minimal viable 

product. Then, the moment we as non-R&D employees say: yes, that is a really good idea! It can work 

out really well for us, than then non-R&D employees need to pick up the idea and integrate it into the 

company, only this way the idea can get ownership.” This organization is explaining that R&D and non-

R&D employees are acting in different stages of the development of a new product.  

 

Overall, when the organizations are talking about big changes, new products, they also talk about R&D. 

However, when they talk about small changes, they also talk about more non-R&D involvement. The 

following quote: “So, in summary I say that R&D is more on the radical product innovations and non-

R&D is more on the incremental product innovations” explains that most organizations see a strong 

relationship between R&D and radical product innovation and a less strong relationship between R&D 

and incremental product innovation. However, when looking at the involvement from EDI and R&D, 

multiple companies explain that non-R&D employees have something good to say about existing 

products and less about radical new products.  
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6. Conclusion 
This chapter will bring the results of the quantitative and qualitative part together and draw a conclusion. 

It will also give an answer to the main question of this research.  

 

To start, the theoretical part of this research made a distinction between technological and non-

technological innovations. The choice was made to focus on technological innovations, which consists 

of process and product innovation. Different books, articles and other scientific resources has given 

definitions to these terms. For product innovation a distinction was made between incremental and 

radical product innovation. Incremental product innovation means new to the company, while radical 

product innovation means new to the company and the market. After describing the dependent variables, 

the theory was also used to describe EDI. The theory described four items that are part of EDI: 

competence building, employee involvement, interplay and autonomy. Finally, scientific resources are 

used to describe R&D and the relationships between all these different variables, which brought five 

different hypothesis.  

 

These five different hypothesis are tested via a mixed method research. This means that the research 

consists of a quantitative and qualitative part. This method is chosen to give an answer to the following 

research question: “To what extent and in what way can non-R&D employees affect technological 

innovativeness of firms?” A survey and multiple interviews are used to give an answer to this question. 

The survey consisted of 139 participant and 3 interviews are conducted, which all contribute to testing 

the hypothesis and/or the results of this study. Table 13 in chapter 4 gives an overview which hypothesis 

are accepted and which ones are rejected.  

 
The research question is supported by various sub-questions in order to arrive at the correct answer. The 

first sub-question is: “To what extent can EDI autonomously effect technological process innovation?” 

Hypothesis 1: EDI has a positive impact on process innovation within a firm, belongs with this 

question and can be accepted, which means EDI has a positive impact on technological process 

innovation. The hypothesis is accepted with a value of .38. This means that when an organization goes 

up with one EDI practice, technological process innovation will increase with .38. But, EDI is not the 

only one that effects technological process innovation. The results show that also firm size has a positive 

influence (.75) on process innovation, which means that the bigger an organization, the more process 

innovation will be conducted. However, this is quite logical. The qualitative part of this research also 

shows results with regard to EDI and process innovation. For the item competence building, the 

organizations were divided and they: either see an indirect effect, an effect for some trainings or not an 

effect at all. Another item of EDI that is analyzed in the qualitative part is employee involvement. For 

employee involvement, all organizations are positive and see the potential for involving employees with 

regard to process innovation. The third item is interplay, in which both internal and external interplay 
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are seen as a positive influence for process innovation. Finally, autonomy is less effective for production 

employees than for management employees, because in  production strict rules need to be followed. 

Therefore, this does not have an effect on process innovation.  

 

However, the relationship between EDI and process innovation is not the only relationship that is tested. 

This research also wants to know: “To what extent can EDI autonomously effect incremental and/or 

radical product innovation?” This question contains two different hypothesis, H2: EDI has a positive 

impact on incremental product innovation and H3: EDI has no positive impact on radical product 

innovation, which are both rejected. The first hypothesis is about the expectation that EDI has a positive 

influence on incremental product innovation. The quantitative results show a non-significant value of 

.14. This means that there is no significant relation between the two variables. However, the control 

variable R&D is significant (p<.001), with a value of .65. This shows that R&D has a positive influence 

on incremental product innovation. However, according to the qualitative analysis EDI has a positive 

effect on incremental product innovation. This is because employee involvement, interplay and 

autonomy are all seen as positive influencing items for incremental product innovation. Only 

competence building did not show, according to the organizations, much effect on incremental product 

innovation. The other hypothesis did not expect a positive effect from EDI on radical product innovation, 

but it turns out to be the opposite. This is because EDI is significant (p<.01), with a positive value of 

.38. This means that according to the quantitative analysis EDI positively influences radical product 

innovation. The qualitative analysis agrees with these results, because involvement of employees, 

interplay and autonomy all seem to be positively related to radical product innovation according to the 

organizations that are interviewed.  

 

The final relationship that is investigated is about EDI strengthen the effect of R&D on product 

innovation. This research wants to know: “To what extent does EDI strengthen the effect of formal R&D 

on incremental and/or radical product innovation?” This sub-question also consist of two different 

hypothesis, H4: EDI positively strengthen the effect of R&D on incremental product innovation 

which are both rejected and H5: EDI positively strengthen the effect of R&D on radical product 

innovation, which are both rejected. The first hypothesis is about EDI positively strengthen the effect 

of R&D on incremental product innovation. It is rejected, because the interaction variable EDI*R&D is 

non-significant, with a negative value of -.12. However, R&D is still significant (p<.001) in this analysis 

and also increased to a value of .99. This shows that even after including the interaction variable, R&D 

still remains significant positive with regard to incremental product innovation. The qualitative analysis 

also looked at the relationship between EDI, R&D and incremental product innovation. This analysis 

shows that when an organization is focusing on incremental product innovation, more non-R&D 

employees are involved then when focusing on radical product innovation. So, this analysis shows that 

organizations do see a positive role for non-R&D employees in combination with R&D employees.  
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The second hypothesis is about EDI positively strengthen the effect of R&D on radical product 

innovation, which is also rejected. The multivariate analysis showed two significant and positive values, 

for R&D and EDI.  R&D has a significant (p<.001) positive value of .83, which means that it positively 

influencing radical product innovation. EDI also has a significant (p<.001) positive value of .63. While 

at the same time, the interaction variable EDI*R&D was not significant with a value of -.16. The same 

as with hypothesis four, the qualitative analysis also looked at the relationship between EDI, R&D and 

radical product innovation. This analysis shows that when focusing on radical product innovation, more 

R&D than non-R&D is involved. Even for some of the organizations they never involved non-R&D 

employees at all. So, the qualitative part did also not see a positive effect from EDI on R&D for radical 

product innovation.  

 

To conclude, the quantitative study shows that employee driven innovation and therefore the non-R&D 

employees of an organization affect process innovation and radical product innovation in a positive way. 

However, with regard to incremental product innovation, the quantitative part did not saw a significant 

effect. On the contrary, the qualitative study shows that three out of four items of EDI are positively 

influencing incremental product innovation in the work field. The same holds for process and radical 

product innovation. They also came out to be positively affected by EDI, when looking at the qualitative 

analysis. Finally, both relationships that involved an interaction between EDI and R&D, were not 

significant in the quantitative analysis. The qualitative analysis did saw a positive relation between EDI 

and R&D for incremental product innovation, not for radical product innovation, because for radical 

product innovation most of the time only R&D employees were involved. 
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7. Discussion  
The final chapter evaluates the conducted research. The evaluation contains: a reflection on the theory, 

limitations and recommendations. The reflection on theory looks at the differences and similarities that 

can be found in the theoretical part of this research and the analysis that are done. After looking at the 

similarities and differences, the limitations are described. Finally this chapter will give 

recommendations that are focused on research.  

 

For this research an already existing survey is used to investigate the influence of EDI on process and 

product innovation. This survey is send to 6146 industrial firms, of which 139 were suitable for this 

research. This research also consists of three interviews. The interview questions are written down. 

Based on the fact that the survey is an existing one and the criteria for the population is clearly written 

down, just like the interview questions, the results of this research are valid.  

 

First of all, the analysis shows that EDI has a positive influence on process innovation within an 

organization. This result is in accordance with the theory about EDI and process innovation. The theory 

also expected that EDI has a positive influence on process innovation because of several reasons. First 

of all, process innovation is associated with learning by using and/or doing (Inauen & Schenker-Wicki, 

2012). Also, according to Zwick (2004) teamwork and involvement provides productivity in an 

organization. Finally, engaged employees perform more efficient and are more willing to look for 

solutions within the processes ( Schmidt & Rammer, 2007).  

 

Secondly, with regard to product innovation the analysis shows different results than expected from 

theory. The theory expected that EDI would be positively influencing incremental product innovation, 

because Høyrup (201) explained that employee involvement in product innovation is mostly focused on 

incremental changes. Also, because Amundsen (2014) explained employees are the once that are 

working with the product on a daily basis. However, the results show that only R&D is significant and 

positively influencing EDI. A possible explanation of this result is the research of Beers and Zand (2013) 

that concludes that investing in internal R&D and training for employees both add value to the absorptive 

capacity of the firm. This is helpful to build up a strong and knowledge base that is advantageous for 

the innovation processes with regard to product innovation. This shows that the effect of EDI can be 

hidden for a part in R&D, because training is part of EDI and is according to this research also successful 

for product innovation. Finally, Armbruster (2006) also explained that product innovation overall can 

be supported by R&D activities.  

 

With regard to radical product innovation, the analysis shows results that differ from the expected 

outcome. The analysis shows that EDI positively influence radical product innovation, while the 

expectation was that EDI would not positively influence radical product innovation. A possible 

explanation of this result is the study of Engelman (2017). He found out that knowledge acquisition and 
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exploitation are influenced by human capital. Both have an intense influence on radical product 

innovation. Subramaniam (2005) confirmed this theory of Engelman (2017) in his research. He found a 

strong connection between the social capital of the organization and radical product innovation, which 

means that the social networks with unexpected and unusual combinations transform knowledge into 

innovation. Hoonsopon (2012) also explained that radical product innovation needs valuable 

information from the market, which employees own. Finally, there is already evidence that EDI and 

radical product innovation are positively related, but it was never statistically substantiated.  

 

Finally, this research expected a positive influence of EDI on R&D for incremental and radical product 

innovation. However, the analysis showed that both relationships are not significant. For incremental 

product innovation only R&D remains significant after adding the interaction variable. This could have 

the same explanation as before, that R&D is embedded with EDI and that EDI counts for all employees, 

also the R&D employees. Also, it could be because R&D can have an impact that is unforeseeable 

(Damianova, 2005). For radical product innovation R&D and EDI are significant, while at the same time 

the interaction between these two is not significant. The interaction variable also causes the autonomous 

effect of EDI to increase significantly. Overall, this means that in combination they not add any value 

because it is not significant, while separated they are both significant and positively influencing radical 

product innovation.  A possible explanation could be that the common variance is filtered out, because 

EDI is not only for non-R&D employees but also for R&D employees.  

 

Overall, this research makes several scientifically contributions. First of all, this study advances the 

understanding of employee driven innovation. In particular, this research shows that EDI consists of 

several items. Secondly, this current research complements the existing literature on employee-driven 

innovation, because previous research has almost not given any conclusions about the influence of 

employee-driven innovation on process and product innovation. Finally, this research complements to 

the existing literature with regard to the relationship between EDI, R&D and product innovation, 

because this relationship has not been studied very often.  

 

This research provides not only scientific contributions, but also managerial contributions. First of all, 

organizations should do more internal collaborations. The quantitative analysis shows that 56,8% of the 

organizations does not work internally for innovation. The interviews also show that organizations 

struggle to make internal collaborations useful for innovations. They should be provided with leader 

support for successfully setting up internal collaborations. This can help the organizations to start up 

collaborations inside the organization that are focused on innovation processes. Secondly, when 

organizations are involving employees in their innovation processes, time must be made available. This 

means that part of the time spend on their daily activities needs to be exchanged for the innovation 

processes. This is because otherwise they are always busy with their daily activities, instead of trying to 
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work on innovation initiatives. Finally, the interviews show that organizations should involve their 

employees in innovation projects, especially for process and incremental product innovation, because 

these people can add new insights and knowledge that can help an organization grow with regard to 

their innovations.  

 

However, for this study the reader should bear in mind that this research consists of several limitations. 

These limitations are in various phases of the research. The first limitation is with regard to the 

theoretical background. The independent variables of this research are all very much described in several 

studies, but, so far, not much research is done about the relationships between employee-driven 

innovation and process and product innovation. Therefore, I think some of the explanations in the 

theoretical background of this thesis could have been more comprehensive when more literature would 

be available with regard to this relationship. The next limitation is with regard to the quantitative part of 

this analysis. During this research the quantitative part consisted of second hand data. This means that 

the survey that is used, already existed and was made for another research. Therefore there is a lack of 

control about the quality of the data. This means the reliability of the survey is less and there can be 

inappropriateness of the data. However, at the same time the interviews are used to improve the lack of 

validity. Another limitation is with regard to the qualitative study in this thesis. The interviews have 

been held in Dutch and translated into English. This may have affected the validity of the research.  

Finally, it must be taken into account that this research focuses exclusively on technological innovations. 

Once the focus is on non-technological innovations, the results might be different. For this reason, no 

general statements can be made about the effects of EDI on innovations that do are not focused on 

technological innovations.  

 

Finally, this research gives multiple opportunities for further research. First, the advice for follow-up 

research is to carry out a similar study to find out whether the effects of EDI has the same influence 

when focusing on non-technological innovation instead of the technological innovations. Secondly, a 

recommendation for further research is also to look deeper in the results of some of the analysis, because 

there can be underlying reasons for it, which are not investigated in this research. In addition, the 

research could be expanded with more interviews to assess whether the findings will generalize to most 

of the companies. 
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Appendix I. Questionnaire survey  
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Appendix II. Operationalization concepts quantitative method 

 

Type of 

variable 

Variable name Dimension(s) Subdimension Variable description Min Max Measurement level No. of 

question 

Depended 

variables 

Process 

innovation 

Technology  The number of new 

technologies 

introduced out of a 

pre-coded list of 18 

0 18 Ratio 3 

Product 

innovation 

Incremental 

product 

innovation 

 Developed new 

products that are 

new to the firm 

0 1 Nominal 11.1 

Radical 

product 

innovation 

 Developed new 

products that are 

new to the market as 

well as new to the 

company 

0 1 Nominal 11.2 

Explanatory 

variable 

EDI Competence 

building 

 Job enrichment 0 1 Nominal 8.1 

Training to enlarge 

innovation and 

creativity 

0 1 Nominal 8.1 

Talent development 

program’s  

0 1 Nominal 8.1 

Involvement 

employees 

 Involve non-R&D 

employees for their 

knowledge and 

initiatives  

0 2 Nominal 6 

Interplay 

between 

different actors 

External External 

participation for 

innovation 

0 2 Nominal 6 

Internal Meeting with 

employees 

0 1 Nominal 8.1 

Autonomy  Standardized 

working instructions 

0 1 Nominal 8.1 
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 Autonomous task 

groups 

0 1 Nominal 8.1 

Interaction 

variable / 

control 

variable  

R&D Number of 

employees 

 Percentage 

employees working 

at the R&D 

department 

0 100 Ratio 14.2 

Control 

variable 

Educational 

attainment 

Educational 

background 

 Percentage of higher 

education of the 

personnel 

0 100 Ratio 14.1 

Firm size   Number of 

employees 

0 10000 Ratio 20 

Sector   Industry the 

organization is 

working in 

1 5 Nominal 1.2 
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Appendix III. Interview questions 

Interview 

First of all, thank you for your time. Before we start I would like to know if you would like to stay 

anonymous? And also, do you object being recorded during this interview? The file will be saved in a 

personal environment and when it is no longer needed, it will be deleted.  

 

Goal: Before we start, I would like to talk to you about the goal of my interview. The goal of my 

research is to map out the effects of the contributions of the “regular” employees to innovation efforts. 

The focus is on two different types of innovations, namely: innovations with regard to products and 

innovation with regard to the processes within an organization.  

 

To start, I would like to a couple things about u and the company.  

1. How big is the company? 

2. How long are you working within this company? 

3. What is your position within this company?  

4. Can you explain what your position means with regard to your daily activities?  

 

Competence building 

A part of innovating through the regular employee is the competence policy within the organization. 

1. Is training given within the organization?  

- What kind of training is it? (on the job or all-round?) Are these trainings in house or at 

another location? 

2. Is there an annual budget for the employees with regard to training? Or how does the 

organization take care of the costs for training?  

3. Do you notice that the training has an effect on the introduction of new technologies? Do you 

see a connection? 

4. Is there also a connection with product innovation? 

- If so, in what way? Is this very innovative? 

 

Employee involvement.  

1. How actively do you involve staff in innovation processes? 

2. In what way are the employees involved? 

3. To what extent do you think it is necessary to actively involve employees in innovation 

processes? 

 

Autonomy 

1. Can you give a report grade for the freedom of action of the employees in this organization? 

- And why do you give this figure? Examples? 

2. Do you think that more freedom of action can lead to greater value for innovation processes 

within your organization? 

- If so, why? 

 

Interplay 

Most employees work together with others on a daily basis, both inside and outside the organization. 

1. How much effect do you think collaboration within the organization has on the innovation 

processes within the company? 

2. Do you think this has more or less effect than cooperation outside the organization? 

- And why? 

 

R&D 

Involving employees in innovation is not the only way to innovate. Many organizations also use a 

research and development department to innovate. 

1. Do you have R & D staff in house? 

- If so, how many% of the staff work in the R & D department? 
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2. How does the contribution of R & D and non-R & D relate to product innovation? Is this 

50/50 or? 

3. Do you think that it also makes a difference whether this small or large product is 

innovations? 
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Appendix IV. Tree structures  

 

1. Tree structure EDI:  
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2. Tree structure process innovation: 

 

 

3. Tree structure product innovation: 
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4. Tree structure R&D: 
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Appendix V. Bivariate analysis table  

 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. Process innovation 1 ,26** ,14 ,44** ,07 ,12 ,47** -,05 ,06 -,02 ,06 ,01 -,03 -,001 

2. Incremental 

product 

innovation 

 1 ,47** ,27** ,34** ,23** ,15 ,12 -,09 ,14 -,03 -,12 ,06 ,14 

3. Radical product 

innovation 

  1 ,26** ,13 ,19* ,13 ,25* ,04 ,01 -,14 -,13 -,06 ,04 

4. EDI    1 ,35** ,36** ,34** ,08 ,11 ,03 ,04 -,01 -,18* ,03 

5. R&D     1 ,59** ,08 ,17 ,05 ,11 ,03 ,01 -,12 ,27** 

6. Education      1 ,22** ,13 -,02 ,15 ,06 -,04 -,05 ,27** 

7. Firm size       1 ,10 ,02 -,01 ,04 -,07 -,07 ,01 

8. Metal        1 -,16 -,20* -,16 -,28** -,28** ,19* 

9. Food         1 -,10 -,08 -,14 -,14 ,10 

10. Textile          1 -,10 -,18* -,18* ,12 

11. Construction           1 -,14 -,14 ,10 

12. Chemical            1 -,24* ,17* 

13. Machinery             1 ,17* 

14. Electrical              1 



Page | 89  

 

Appendix VI. Figures assumptions linear regression technological process innovation 

 
1. Linearity and   2. Homoscedasticity:  

 

 
 

 

2. Independent errors:  

 

Residuals Statisticsa 

 Minimum Maximum Mean Std. Deviation N 

Predicted Value -,7258 5,4327 2,3485 1,33227 132 

Residual -3,87724 6,64148 ,00000 1,99130 132 

Std. Predicted Value -2,308 2,315 ,000 1,000 132 

Std. Residual -1,871 3,205 ,000 ,961 132 

a. Dependent Variable: Procestechnologies 

 

 

3. Normally distributed errors:  
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4. Multicollinearity 

 

Analysis 1 Tolerance VIF 

Firm size ,906 1,104 

R&D ,642 ,1558 

Educational attainment ,531 1,883 

Metal ,426 2,348 

Electric ,486 2,056 

Machinery ,464 2,156 

Chemical ,466 2,146 

Construction ,662 1,511 

Food ,727 1,376 

Analysis 2   

Firm size ,835 1,198 

R&D ,611 1,636 

Educational attainment ,526 1,902 

Metal ,426 2,348 

Electric ,484 2,065 

Machinery ,461 2,168 

Chemical ,466 2,146 

Construction ,662 1,511 

Food ,727 1,376 

EDI  ,770 1,299 
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Appendix VII. Figures assumptions multinomial regression analysis product innovation 

 
1. Multicollinearity 

 

 
 

 

2. Linearity 

 
Variable Sign. 

Industry .007 

Size .759 

R&D .525 

Educational attainment (edu)  .591 

EDI .620 

EDI*R&D .523 

Industry by industry (log) .010 

Size by Size (log) .693 

R&D by R&D (log) .612 

Edu by Edu (log)  .499 

EDI by EDI .531 

EDI*R&D by EDI*R&D .539 

 

3. Influencing outliers 

 
Firm size       Industry_log 
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R&D        Educational attainment 

 
 
EDI        EDI*R&D 
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Appendix VIII. Figures multinomial regression analysis product innovation 

 

1. Analysis 1 – only control variables 

 

 
 

 
 

 
 

 



  

Page | 94 

 

2. Analysis 2 – control variables and EDI  
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3. Analysis 3 – control variables, EDI and EDI*R&D 
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4. Analysis 3 – control variables, EDI and EDI*R&D 
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Additional analysis – without R&D 

Variable Value 

Educational attainment ,08 

Firm size ,235 

Metal -1,09 

Textile -2,43 

Machinery -1,84 

Chemical -,83 

Construction -1,38 

Food ,03 

EDI ,24 
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Appendix IX. Transcript interviews 

 

Interview 1: 

 

Organization: likes to stay anonymous 

Date: 15-5-2018 

Duration: 49.47 minutes 

 

Speaker Assigned character  

Lotte Vredegoor L 

Lars  L1 

Sanne S 

 

 

L: Can you tell me how big the company is?  

S: Do you want to know how big the whole company is? 

L: Yes, the number of locations and employees.  

S: Well, we have seven different locations. In Lichtenvoorde, Emmen, Zeewolden, Laren and also in 

Germany, Belgium and Polen. I honestly don not know the exact amount of employees working within 

the company. I think it is around 350. From these people 150 are working in the Netherlands.  

L: Okay, how many percent is working in the office?  

S: Ehm.. 

L: Hard to tell or?  

S: I think it is around 20 people.  

L: Is this only for the Netherlands or?  

S: Yes, 20 people only for the Netherlands. However, we have two different companies. *names are 

taken out of the interview because of privacy*.  

L: What is the difference between these two companies?  

S: One of them is working with hard plastics, which means crates, buckets, caps etc. that will be 

transformed into a regrind. This is not directly a new material for a new product.  

L: Okay.  

S: Ehm, the other company works with soft plastics. Which means foil, garbage backs etc. which will 

be transformed into a new material for a new product.  

L: Okay.  

S: It is a granulate, which can directly be used as a raw material for a new product. An example is for 

garbage backs.  

L: Okay, I understand.  

S: That is the most important difference.  

L: Okay, so overall 2 companies work together with the same boss, but are different from each other. 

Can you tell me what your position within the company? And also which activities you do for the 

company?   

S: I am a HR manager, and ehm, I am involved in the inflow and outflow of personnel. Which means 

that I am responsible for the right amount of employees within the organization. But also that these 

employees are working at the right place and get guidance whenever they need it. Examples of what I 

do daily are: performance interviews, which can be either good or bad, but also appraisal interviews.  

L1: My position within this company is called junior business developer. Which means that I am 

involved in new projects with big customers, that are projects that take a long time to develop. These 

projects are very different and depend on what the customer (business) needs. So, it can be different 

products and companies. The purchase and sales department are sometimes close related to each other, 

which means that I can be working on both sides of the organization. Another thing that I am involved 

in is the internal developments, which most of the time is for the organization itself. That are projects 

such as: making working easier, making work more organized and efficient. The reason for these 

projects are because we had a huge growth the last couple of years, but we never really did something 

at the side of the employees.  
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L: Sanne, is this production and offices ?  

S: No, now the focus is on production,  for office I give my tips, but it is not directly where the focus 

is.  

L: Okay, and how long are you both working at the company?  

S: I am working here already a year, I think it is 14 months now.  

L1: I am working here exactly one year.  

L: Okay, okay, nice. Ehm.. to make a switch to a part of employee driven innovation, I would like to 

talk about competence building. This means for example training etc. I am curious to know about how 

competence building is handled within the organization. The first question I would like to ask is: if 

there are, within the organization, training sessions offered?  

S: Yes, training is definitely organized within our organizations, but these courses are really divers. 

Examples are: forklift course, EHBO course, BHV courses, but also new courses. However, also 

training who is suitable for a position within the organization is possible. This can be: a training to 

learn to speak German or a course of labor law. Also, a lot of employees within this organization did 

the course NEN3140, which was very important for the employees to achieve.  

L: Okay.  

S: So, overall it is really divers. The training is determined at the demand and need of the employees. 

We do not have a standardized policy for training within the organization.  

L: Okay. These trainings are they always in-house or at another location (extern)?  

S: That depends, on the content of the course. For example, the NEN 3140 is given in-house because 

this way the employees could work with the machines they use daily. However, the other side of the 

story is for example the course German, I did it with another colleague of mine, at another location.  

L: Yes, really clear.  

S: The reason that I did the course German somewhere else is because of the amount of employees 

that are following such a course within the organization at the same time.  

L: If I understand it clear, correct me if it is wrong, there is no annual budget a year for an employee. 

S: Yes and of course the added value needs to be at a certain level. Another good example is an 

colleague of my is not doing any courses, but wants to follow a master, which can bring us new 

knowledge inside the organization.  

L: Okay.  

S: What is suitable and achievable within the organization.  

L: How do you determine if it is suitable or not? Can you give an example? 

S: Well, ehm, or employee wanted to do a master in polymeric technology. Don’t ask me what is 

means exactly.  

L: Smiles. 

S: It is something that we do not know a lot about and as an organization we want to get to know more 

knowledge about into the organization.  

L: Okay. 

S: So then we a lot of added value and then we are prepared to pay a x amount of the costs.  

L: Okay. 

S: I hope this is a clear example for you, because this is real added value for us.   

L: Yes, definitely. Okay, so within the organization you look at what does the organization need? 

Choose something that fits the needs of the organizations and then determine what is possible to 

spend?  

S: Yes, exactly.  

L: Okay, clear. Ehm, do you also notice that the courses you carry out, have an effect on the 

innovation processes within the organization?  Which can be either based on product or process 

innovations?  

S: Well, maybe a good example are our team bosses. In the past they regular needed to do a leading 

course. I think this could help with innovation, because it achieves that people are involved, working 

together and are able to tell each other something they can learn from. This can cause the effect that 

people are working and thinking in the same way, which may cause efficiency.   

L: Okay, now you are talking about efficiency, you means efficient with regard to the process or to the 

product?  

S: Yes I think this is all about the level of process innovation.  
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L: Okay, clear. But do you also see any effects on product innovation? Because I know this 

organization is really focused and a precursor in plastic.  

S: I do not think our training and courses have effect on product innovation. I think it are mostly the 

people that are focused on it as their core business, which are our business developers, like Lars and 

Matthijs. They make the differences, because they are constantly focusing on what can be done better, 

to be better than the competition. 

L: Okay, do you agree with this Lars?  

L1: Yes I totally agree with what Sanne just told, because we are working with a really specific 

product and a few trainings cannot make a difference in that product, unless you are focused on it 

every day.  

L: Okay, clear, thank you.  

S: Yes, also they are focusing on the competition, to see if there are other ways to make the product 

better or to make new products possible. An example of this is a our new factory in Heerenveen.  

L: Yes, ehm.  

S: This is the first factory that will process post-consumer and eventually eh.. 

L: offer? 

S: It will process into a granulate, which can be used as a raw material.  

L: Okay, and do these business developers get any training or?  

S: Ehm, they do net get direct training, but they go to a lot of knowledge sessions in which similar 

companies come together and talk about a lot of different things and share their knowledge about 

multiple subjects.  

L: Okay, this subject fits good to another subject I would like to talk about, namely the interplay 

between different actors intern and extern. Because, if I understand it, the company offers a lot of 

different training material, but the business developers do not get any specific training but join 

knowledge sessions where they get information and knowledge from other parties involved in the 

plastic industry.  

S: Yes, that is right.  

L: So, do you guys work together with a lot of other parties or companies for product- and or process 

innovation?   

S: Yes.  

L1: Yes, definitely.  

L: Okay, and in which way are you doing this as a company?  

S: I find it hard to explain that to you, I think Lars can tell you more about this, but ehm we work 

eventually only with companies. We are a real b2b. So they are our customers and we work with them 

to see what can be done better.  

L: Okay and inside the company then? Are there different departments that work together with each 

other to see what can be done better?  

S: We do not really work with departments, so that make things different.  

L: Okay and the different positions? Do they have projects where they work together with different 

positions?  

S: Yes, every Monday we have meeting, where commerce, the business developers and production 

employees come together. In this meeting they look at the questions from the customers, which can be 

achieved immediately, which questions take more time, what can we do to make it faster etc.?  

L: Okay, yes.  

S: So that is something we do, where multiple people come together. When the process starts to run, 

then not only someone from commerce is working on it, but also a business developer is involved in 

the process.  

L: Clear, so within small and big projects employees with different positions within the organization 

are involved.  

S: Yes, exactly.  

L: Okay and within the meeting on Monday are you mostly talking about process innovations or also 

product innovations?  

S: I think it is mostly process innovations, because the product is already really good. It is more that 

we look at how can we attract more, or what can we offer as an extra to the customer which makes it 

possible to produce even more.  
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L: Okay, so small steps when it comes to product innovation.  

S: Yeah, exactly small steps, baby steps.  

L: Do you think that the collaboration within and outside the company effects has on the innovation 

processes within the organization?  

S: I think there is one really big effect and that is the efficiency.  

L: Okay, and does this come from intern or extern collaborations?  

S: Extern, yes. Well, I also think that it is good that different people sit together, also because a lot of 

requests can come from different places within the organization. So, bringing these people together on 

Monday, makes it easier to look at a request and make sure we handle it in the right way. But what 

was your question again? I am sorry.  

L: It does not matter. My question was if it has a big share in your innovation processes?  

S: Yes, than the answer is yes. Because I think it starts intern within the company, that is the most 

important factor. However, I also comes from extern, but also intern. So I think the foundation has 

been laid intern and then you need the right companies to support you in this. Which means that both 

intern and extern have a 50/50 share.  

L: Okay, clear. So, in brief you think that working together has a big influence on the innovation 

processes within the organization, whereby intern and extern both get a 50% share.  

S: Yes, that is the way I think.  

L: Okay, the next subject I would like to discuss is employee involvement. Which means that 

employees are actively involved the innovation processes of the organization. Can you tell me if the 

organization is actively involving employees and so, in what way?  

L1: In my contract was written that it would be appreciated and asked to think in terms of the 

company. So this is also really stimulated. For my personal, if I think for the company it makes me 

feel involved in the company. Like one piece of it is mine. I always ask my direct colleague for an 

opinion.  

L: yes, yes.  

L1: But you get a lot of freedom, which is stimulated to do things that you otherwise would have never 

had done. Of course this is not at the start of the working experiences, but comes in a later stage.  

L: Okay and do you discuss a lot with the employees at the office, or get employees from production 

also involved in the innovation processes?  

L1: Ehm.. mostly employees from the office. Sometimes, production is also involved, but this depends 

on what needs to be explained. I think it is really important to show yourself if you need something 

from someone else.  

S: I totally agree with Lars, however we also do other things to achieve this. We try to involve the 

employees. For example we have digital TV screens in the canteen, where we try to give an update 

about certain projects. We also help with the new building, whereby a few production employees help 

determine the lay out of the building.  

L: Okay, so top down it gets determined who can bring information and will be actively involved to 

think with the whole group.  

S: Yes, exactly.  

L: Okay, and are their other things that are done than the TV screens?  

S: Yes we do obviously mouth to mouth, but that is expected. We are also thinking about a flexible 

working staff representation.  

L: Okay  

S: This way you keep de organization flexible.  

L: But this is still in it’s infancy?  

S: Yes, exactly. This idea is called multiple times now, but if it is going to be concrete, is still in 

question. However, I think it is a really good idea.  

L: Okay, because this way you want to give the employees a voice?  

S: Yes, because I think that it is important that when certain decisions are made, that there should 

always be understanding from the employees. Nowadays, some decisions are not understood by the 

employees.   

L: Okay, but is this especially about decisions that involve labor or is this also about decisions that 

involve production processes or the office?  
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S: Yes, that is different for every employee. For my it would go about labor, but we can make it bigger 

after it we know it works well. Actually, we already do this, especially with the new factory we 

bought. A lot of people that have something good and smart to say about, will get involved.  

L: Are these employees production employees or ?  

S: Ehm, no yes. With this project it is almost only production employees, because they work in it 8 

hours a day, but also logistic employees get involved, but overall the people that we think do have the 

knowledge get involved in the process.  

L: So different levels will come together?  

S: Yes, because a small example is that we decided to buy a traffic light for production, because an 

employee told us that he found it really dangerous to all drive around on these forklifts and sometimes 

were not fully able to see if someone is approaching you.  

L: Oh, that sounds nice.  

S: So, yeah, that kind of feedback from the production employees is really appreciated. It is something 

small, but makes their working space a lot safer, which makes it possible to work even more efficient.  

L: Of course, they are the once that are working 8 hours a day in the same space. So, the organization 

is already trying to involve employees in the innovation processes, but do you think the more the 

employees are involved the more they have the possibility to influence the innovation processes?  

L1: Yes I think so. Especially for plastic recycling, it is a really dynamic world and yes, if you look at 

the company, a company is a building with people in it. Those people make or break the company. So 

I think it absolutely not possible to separate it from each other. I think it is almost a direct relationship.  

L: Okay.  

S: Yes I agree with Lars, although I must be honest about the level of our employees in production, it 

is not that high. This makes it not possible to involve them in everything, but where ever it is possible, 

we always try it.  

L: Mmm, I understand.  

S: Eventually I think that for certain issues they can absolutely add value, because they face it 

everyday when working.  

L: Allright, and at the office?  

S: Mmm, yes I think unconsciously we already do it. We ask for each other opinions every day, 

because we think it is important what other people have to say about your idea. Also, this way 

everyone can look with a different, fresh view to an idea.  

L: Okay, and do you guys think that this has an effect on process or product innovation?  

L1: I think both, because the example of Zeewolde, we bought a washing line for PET, which is 25 

years ago, which was kind of a “gamble”. This worked out really well, the reason therefore is because 

they tried to develop together with the machine supplier a process. That is what is happening in 

Heerenveen now. Multiple parties are involved, from which we know that they have right knowledge, 

about how we want to have it. So this is a really close and intensive collaboration. But in this 

collaboration not only talk about the process, but you also talk about the product. How it needs to 

come out of the process. It is quite intensive. Another reason why we do it this way is because 

somewhere in the Netherlands there is already one factory that does the same that we are building in 

Heerenveen. However, they only told their suppliers what they needed to have and did not involved in 

it anymore, until it was totally finished. So, those have no idea what they are doing. The experience 

that is already in the company is very useful and important, because working really close to suppliers 

and customers, makes it possible to have an open relationships.  

S: Yes, what Lars is telling I totally agree on.  

L: Is this because the plastic industry is not that big, which makes it possible to get to know 

everybody. Over an x amount of time we operate in the same area as the other factory, with regard to 

buying materials, which causes that we are working with the same people. So other parties tell us how 

it went by the other companies and vice versa.  

L: Do you guys think that the collaborations are divided by 50/50, when it is about intern and extern?  

L1: Mmm, ehm, for new collaborations it is mostly extern. The reason for this is because the 

information is most of the time quite new, so a lack of experiences. But the knowledge we have inside 

the organization will be used as much as can. An example is building the new factories: because there 

is already a lot of information, because three factories are already build from the ground up, which 

brought quite a lot of new knowledge into the organization.  
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L: Okay, you see that you are missing experiences when you talk about process innovation, is this 

because you do not have the knowledge or is there another reason?  

L1: That is especially because we do not want to reinvent the wheel, that is a waste of time.  

S: Yes if we found someone who wants to work together and it exactly knows. Than that is something 

we rather do.  

L1: Yes, and I want to add to this that I think that this is the certain way to do it. Look at society, with 

collaboration you can come a lot further. Collaborations in all industries is what is happening now. 

What is really interesting for us is the government, we cannot do anything without the government. So 

that is something we are working on. A colleague is a lobbyist, which is a member of the same board 

that talks with Den-Haag etc. Via, via is the way you sometimes need to take, otherwise you won’t 

make it. Also Ikea is an important partner for us.  

L: How is that related?  

L1: They have invested in our company, which made it possible to grow or capital even further. With 

a part of this capital, we are building a new factory, where they will become a big customer. Also we 

do a lot of other project for Ikea, but that are relativity small projects. Finally, I can also start with a 

new project of mine that is about PET bottles.  

L: All right, in summary, production employees will be actively involved in making decision on their 

level, at the office this is done more according to you, Lars. Also, you think both external and internal 

collaborations are important. External is especially the government really important for the company.  

S: Yes.  

L: Than I would like to bring my last subject with regard to innovation on the table. This subject is 

called autonomy. Could you both give a report figure about the autonomy from employees in this 

organization. Why are you giving this number?  

S: An 8. 

L1: an 8. We have a lot of freedom but at the same time also a lot of responsibility. In this company is 

it possible to follow your own plan, but you need to make sure that you can take responsibility for 

when it goes wrong. My fastest way to get in touch with someone is via my nearest colleague. He can 

easily say that something is good or not good.  

L: Okay, Sanne why do you give a 8?  

S: If I am looking at production we do not steer on numbers, but on quality. A production employee, 

stands alone by the production and needs to take care of. People are really are very free to.  

L: Okay.. ehm 

S: At the office, how I experienced it as a new employee, was that my function was new. I get all the 

freedom to determine mine function and to focus on what I think is important. Once a month I have a 

conversation about what I already did etc, what I want to do and what I think is going really good.  

L: Okay, so you wont get punished for not doing the right things.  

S: Exactly, it is your responsibility to do the right things at the right moment. How you are doing it, 

unless it is illegal (laughs), it does not matter.  

L: Okay, but there is still an amount that can not be watched by use.  

S: No exactly, you are free to determine the work.  

L: Okay, clear. All right.  

S: And by the way, it applies to the production and the office.  

L: Does the production also do not have any targets?  

S: No, we do not work with targets, of course we know what the mean is a day, which is achievable in 

a working day from 7.5 hours.  

L: Okay.  

S: Also, it will be capture what you made, which kind you made and the amount of  what you did.  

L: How is this captured?  

S: Employees need to regulate their administration by their selves and it won’t be digitalized. It is an 

act of showing autonomy, because we cannot check if someone honestly or not honestly fills in their 

forms.  

L: Okay.  

S: So we do not have targets. Of course we keep one eye on the paper work, but employees always 

need to have the feeling that they can be trusted. Is there a huge amount of decline, then of course the 

employees are gathered and the question will be asked.  
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L: Clear! Do you think that autonomy can lead to better or more innovation processes within the 

organization?  

S: Mmm.. 

L: You already doing a lot.  

S: I think we are to our maximum. I also think that we cannot expect more from the production 

employees than that they are already doing.  

L: Okay, clear.  

S: Yeah not to sound rude, but the production always needs a certain amount of leadership in their 

working lives.  

L: So you think that this way you take the maximum out of autonomy and innovation processes?  

S: Yes, but I am not sure if autonomy overall something has to do with innovation. I think I do not see 

a connection between these 2 in our company.  

L: Can you maybe explain that?  

S: Of course, to what extent leads autonomy to innovation? I think maybe at the office this is possible 

to have a connection, but for the production employees I do not see a connection. At the office you can 

still add your own creativity, when you do not have to work following a certain plan.  

L: Okay, creativity. Do you think that there is a connection between training and the creativity of the 

employees in the organization?  

S: Yes, that I think so. Especially for our business developers.  

L1: Okay, that is not what I agree on. I think autonomy and innovation process within the company are 

related to each other. What I agree on with you Sanne is the part of creativity. I think that plays a big 

factor. But another thing is that when you make everybody conscious about the fact that they were 

asked to think in terms of the company, that it also becomes a little bit your company. In the sense of 

not in euro’s but in your mind it feels like it.  

S: Yes, that is something I can agree on.  

L1: I think it is a stimulant, which makes it nice to work.  

L: Okay, clear. So in summary, autonomy with production employees does not have added value for 

product or process innovation, however at the office autonomy could have influence on the innovation 

processes, which is for a big part to blame on the creativity of the employee and the feeling that you 

are really part of the company.  

S: Yes exactly, I think this needs to develop more in our company.  

L1: Yes.  

L: All right, then I will continue to the last part of my research. Which is R&D. You do not have a 

specific R&D department, but the business developers do the tasks that belong with a R&D 

department, is that right?  

S: Yes, that sounds good, because they are on a daily basis with improvements for the company 

overall, so product and process innovations.  

L1: Yes I think every test of trial I do, is important for the business developers. These tests and trials 

can check whether something can be made or can be employable. That is also the art of recycling, to 

make from nothing, something.  

L: Okay, good to know. How many of the people working at the offices in the Netherlands are 

business developers?  

S: I think three people, but Lars knows it better than I.  

L1: Ja it’s 3 with the official title of business developers, but then also 2 others that have another 

position (I forgot the name), but they almost do the same as us. So I would say 5 or 6 in total.  

L: Alright, so when looking at product innovations that already have been done in the organization, 

can you tell me how much of the people working on it where R&D employees or “normal” 

employees?  

S: I am not sure. That is so different with regard to what kind of project is happening. In Belgium for 

example, 1 business developer is the whole week working on a really big project. But he needs to 

collaborate with others inside the company to be sure that everything is right.  

L: All right, my final question is about if there are any differences with regard to the share of R&D 

employees that are working on the bigger or smaller projects?  

S: I think the business developers do have more to say by big projects than by smaller projects, 

because by smaller projects sometimes other employees take it out of the hands.  
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L1: I agree with that totally.  

L: All right, thank you very much. I hope that you found it interesting to talk about and if you would 

like to I can send you a copy of the project, when it is finished.  
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L: Can you explain how big the company is?  

G: Yes, we have around 3200 employees, in 26 countries. In these 26 countries we have offices and in 

11 of these countries we also have distribution centers.  

L: Okay. 

G: So, 3200 employees, 800 million revenue last year. 

L: Wow 

G: Yes, that is the description of our organization in a few main elements.  

L: Okay, clear. What is your position within this organization?  

G: Currently I am working as the head of innovations. Currently, I am busy setting up new business 

units, for innovation experiments and also for doing investments in new ventures. 

L: Okay. 

G: This means, startups and scale ups, to see if there is a future in working together. However, also for 

buying stocks from the company, who have the potential for becoming useful for our organization.  

L: Okay, that sounds good. So the company is still busy with trying to become bigger and bigger?  

G: Yes, definitely. Growth is an important thing within the organization. Not only at the core business 

we try to grow, but also with all the 3200 employees in 26 countries and 11 distribution centers, also 

in those countries we are trying to grow our current business centers. 

L: Okay. 

G: From the innovation portfolio and venture portfolio we try to look at future markets. Currently we 

are in the B2B business.  

L: Yes. 

G: But to be prepared for all the disturbance and change in the world with new business models and 

new technologies etc. we would like to invest, if possible, in totally different business models and 

technologies.  

L: Okay.  

G: And maybe even markets. 

L: Okay, interesting. How long are you working for this company at the moment? 

G: I am almost afraid to tell you, but it is 16 years now. 

L: That is quite long.  

G: Yes, I started in 2002 as an official member of the organization and it’s holding, but I came in 

contact with the organization earlier for internships.  

L: Okay. 

G: I did an internship at England, for 7 months and also for 6 months in America.  

L: Oh wauw, that sounds really nice.  

G: After these internships I started at this organization. 

L: Okay, clear.  

G: Never did I thought I would be here this long.  

L: And why is that?  

G: I did not expected that the level of ambition of this organization would be high enough to make my 

own ambitions come true.  

L: Okay, but now it did?  
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G: Yes, the whole time it went steady in the same way as my own ambitions.  

L: Okay, because the organization is one of the leading companies here in the Achterhoek?  

G: Yes, I think we are one of the biggest employers here. 

L: yes. 

G: Alone with the location we have here, which consists of 800 employees.  

L: Wow, that is quite a lot.  

G: Yes, I think we are quite a big employer.  

L: Definitely. Okay, so that is really clear. I would now like to talk about one of the topics of 

employee driven innovation, which is competence building. This means training etc.  

G: Yes, yes. 

L: Could you tell me which kind of training and courses are held in this organization? This can be 

everything, it may be very divers.  

G: Yes, euhm, I do not know all aspects of training and courses within this organization, but I know a 

few areas. For example we have a lot of product specialists, one of the distinctive factors of this 

organizations , is that we know a lot about the products we sell. We have around 600.000 articles. 

These are dived into different categories. We involve 2500 suppliers for these articles. The people who 

sell the products to our customers, or give advice about it, all get product focused training. This means 

than when a new product line is added, employees need to get training. We train our employees 

jointly, even sometimes the customers in our new product range. So that is really technical. 

L: Okay.  

G: One of the most important training, at least that is what I really like, are the once that involve the 

culture of the organization. When you are going to work here, you get in your first month a kind of 

onboarding program in which you get to see and get to know all the facets of the organization. So, you 

get to know the processes in general. After this program you get a training for the job of department 

that you are working at. This training is focused on getting to know the relevant systems, processes 

etc. Within this organization it is really important that people stay up to date.  

L: yes.  

G: That is a responsibility we take as an employer, to stimulate and support the employees. But it is 

not the only one who is responsible for it. We also put a lot of responsibility by the employee itself.  

L: Okay, and why?  

G: To stay up to date, which makes it possible for an employee to take initiative in the training an 

courses he/she would like to do.  

L: Okay. 

G: Of course, there is a whole portfolio available for the employee, that is made available for them.  

L: Really?  

G: Yes, we have different training and courses. We all have on-the-job related training in this 

portfolio, which is made available by HR, but is also facilitated by the learning and development 

department.  

L: Yes. 

G: This portfolio is focused in national and international, this way all employees can participate. But 

on the other side it can also be training and courses that are focused on the soft skills and negotiations 

skills of the employees. 

L: All right, so personal skills?  

G: Yes, personal skills is really important. Besides this, the employees can make their own proposal 

for a certain kind of training, because they want to developed their selves. It is a kind of personal 

development plan.  

L: Okay. 

G: And finally, we still have two things. The training can be paid by the organization itself, or by the 

ANJO foundation. ANJO, is one of the former owners of this organization. In 2010 he sold his stocks, 

but wanted to show sympathy to the organization.  

L: Okay.  

G: So he offered an amount of dollars to keep the employees within the organization ambitious.  

L: Wauw, that sounds really good.  

G: Yes, because it sometimes are courses that are not necessarily needed for their today job, but for the 

job of tomorrow.  
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L: Okay, so really trying to develop for the future?  

G: Yes, the future, yes, yes.  

L: Okay. 

G: So, if someone is saying I want to try to do the MBA, which I think can do something good to the 

organization in the future, than you can apply for it by the ANJO foundation.  

L: Really good.  

G: So, training and motivation to always look outside, to see what it can mean for your own 

competencies. Really important.  

L: Yes, definitively important. Okay, good. These training and courses, are these most of the time 

done within the organization our outside organization at another location?  

G: Definitely intern the organization, but employees also go outside this organization. Sometimes, it 

can really add some value to the training with other people than your colleague’s.  

L: Yes, definitely.  

G: Yes, than you get a whole different interaction. Myself, is really active in networks that have 

nothing to do with the branch we are working in. This is because I sometimes think that the hairdresser 

maybe asks the question that can send me in a certain direction.  

L: Mmm.. 

G: Then somebody who is in the same branch as me. But, another side to this story is that we have our 

own academy.  

L: Yes, I read something about it.  

G: Yes another offices of us is located there. In this office, the top floor is transformed in an academy 

and trainings’ center and almost all training will be given over there.  

L; Okay, interesting. Do you see a connection between the training and what you guys are doing 

within the organization? This can be on product and process innovation.  

G: Mmm.. product innovation is suitable, the same holds for the commercial products that are in the 

market. Another thing is change management and change leadership. 

L: Ja, ja.  

G: If that also fits the subject, than there are definitely trainings that we facilitate that have an 

important interface with innovation. And that is both on product and process innovation.  

L: Okay, clear. So this organization is facilitating a lot of training, which some of them are focused on 

the job and others are more focused on the soft skills of the employee.  

G: If there is time left, then I can show you a list of all the training possibilities we offer.  

L: Yes, nice, nice. Okay, another subject of this interview is employee involvement. Can you tell me 

the extent to which employees are actively involved by the innovation in this organization?  

G: We try to involve them really active. Especially when looking at our core values. 

L: Yes. 

G: This organization’s mission is: it’s that easy. Which means that the organization wants to make it 

easy for the customers, business partners etc., which makes doing business easier.  

L: Okay. 

G: But, to make it happen, there are four values in this organization that should be reflected in our 

thinking and doing. The first one is: customer first. In everything we do, the customer needs to come 

first. The second value is: engaged. Which means involvement. It is involvement based on people, 

planet, profit.  

L: Okay. 

G: So these values need to come back. The third one is: together. The businesses we do, we try to 

realize that: you are as a company nothing. A company consists of people, so finally it is about the 

people that together try to achieve the best. Finally, the fourth element is entrepreneurship. This is an 

important value, in which try to, as much as possible, to bring out the best entrepreneur you as a 

person have in you.  

L: Yes. 

G: But, to make sure people can make mistakes and are possible to show initiatives, which can bring 

new business.  

L:Okay.  

G: So, to bring renewal, which management thinks is cleaver, makes it possible to work out some new 

initiatives.  
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L: Okay and is there someone the employees can talk to when they have initiatives?  

G: Well, there are three staffels. We work a lot with continuous improvement projects lately.  

L: Okay, nice.  

G: There are some international teams that look at the best practices and trying to put it in a standard 

process for improvement. So they are trying to make the things that are working today, become batter.  

L: yes. 

G: Than we have a third step which is: the innovation that is more radical.  

L: Okay, yes. 

G: This is what keeps me busy. It is something from which we do not know if it is important in the 

future, but we invest a little bit, just to be sure. 

L: yes. 

G: We are at the start of trying to get a healthy and strong channel in this organization. In the 

upcoming weeks, I have some meetings about this subject. The idea is to put all three channels 

together.  

L: Okay, yes.  

G: So the people that recognize problems or have ideas can go in that channel.  

L: yes. 

G: And we are looking from within that channel, to see where people should go with their idea or 

problem. We can support that in a way that we only take one process. This way we try to create some 

overview and we try to give the employee insight into what is happening now, because I am now busy 

with 3D printing.  

L: Really nice. 

G: Yes, that is really nice. 

G: But there is a certain amount of fear in the organization when it gets out, extern and intern.  

L: Really, why? 

G: They think that when they hear it, other people (the competition) are trying to do it faster and better 

than us.  

L: Okay. 

G: However, the other side of the story is that when we do not want to make it known in the outside 

world, it can not be known in the inside world  

L: No, exactly.  

G: When we are not talking about it intern, it is also really good possible that we not achieve the 

people that have already knowledge about 3D printing.  

L: No, definitely not.  

G: So, at a certain moment we need to create a little bit transparency.  

L: Yes, yes.  

G: We need to create transparency, to create speed, and that is what we try to do currently.  

L: But how do you get it transparent?  

G: Eehm..  

L: For example communication via a newsletter or?  

G: Yes we have a lot of TV screens in this building. But I personally think the communication is 

mostly about operational things.  

L: Okay. 

G: And we also have a digital newsletter, the intranet on which we communicate as much as possible 

on what is happening within the organization, what is decided in the organization and what is 

happening in the market. But for this theme, innovation, we need to create something new. I think we 

need a kind of forum, or interactive space.  

L: Yes, exactly, yes. 

G: In this way people can posts their ideas, or can they tell others what they think about their idea, and 

can they add something to ideas that are posted.  

L: Yes. 

G: When a lot of people think the idea is really good, you can together create a concept. So, for short 

term and medium term, these innovations are very good. 
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L: Yes. 

G: Also, the medium term are possible for it. However, the radical innovations.. 

L: It becomes harder?  

G: It becomes harder, yes. Because what I see in this organization is that the culture still needs a boost 

to think a lot about radical innovations. To think outside in.. 

L: Okay. 

G: Yes, to think outside in and outside the box.  

L: So, nowadays the innovations are more incremental or?  

G: Yes, most of the innovations are incremental. 

L: Yes, okay. 

G: I personally think, but okay I have to say this as head of innovation, that it is to much incremental 

innovation. 

L: I understand.  

G: This is because we focus most of the time on what we can do better today. 

L: Okay. 

G: And I am the one that asks: is what we do today, still relevant tomorrow? 

L: Yes, that is really smart. 

G: And do you have to go to… 

L: Yes, absolutely.  

G: This way I try to create a field of tensions. I am somebody that always want to stir things up, to 

cause some unbalanced feeling. This is because, from within this unbalanced feeling, you get change. 

L: Yes. 

G: We are a company that is really healthy, we earn money and we are not in a crisis. Most of the time 

you see that companies change when they have a crisis.  

L: Yes, that is true. You need to be ahead of that.  

G: Yes, the challenge is: how do we get people to feel the need to change, even when everything is 

going very good.  

L: Yes, absolutely. Good, you already mentioned briefly the autonomy of the employees. Can you 

give a report figure for the autonomy of the employees within this organization?  

G: Mmm.. an average number? 

L: Yes, an average. I understand that this can be different per department or even position.  

G: Well, yes, than I have to give it a 6.5. 

L: Okay, why this low?  

G: Euhm 

L: Oh i mean “low”, but… 

G: Yes, no, definitely , it is low. I think it is low too, yes it is a good average, a realistic 6.5. The 

reason for this is because, people get a lot of freedom, but whenever a customer is calling, they always 

go first.  

L: Yes. 

G: And in real life, everybody is that busy with it’s daily job that in practice there is no freedom to be 

autonomous, and think about other stuff then your daily job. 

L: So they get no change?  

G: There is relatively low change.  

L: Yes, yes. 

G: That is why I give it a 6.5. So we say that a lot is possible and we want to stimulate each other, but 

in the modus employees find it really hard to say: hey I am doing for 70% my job for what I get paid 

and for 50% I do what I think is important for the organization. 

L: Yes. 

G: If you employees, to do this, then they offer a piece of their spear time, or maybe that is even asked 

to much, but at least spend their time where they get paid for and a little bit of their time for free 

thinking. This culture I hope to achieve with the new investments in the ventures and innovation hub. 
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The new business unit. 

L: Yes. 

G: When i can deliver a contribution to creating this culture in the whole organization, is a step in the 

good direction. 

L: Yes, and do you think that when employees have this much autonomy later on, will this lead to a 

bigger change for innovations within the organization?  

G: Yes, I think so. Because, a lot of our employees have daily contact with customers or suppliers or 

business partners. When they only with these short customer contacts inform about the situation by the 

customer, it does not matter if this is via phone or physical, you know what kind of problems the 

customer is dealing with and you can try to respond to it.  

L: Yes. 

G: Or you can ask which innovation projects the supplier is dealing with at the moment. I think that 

can be a big step, to accelerate innovation. 

L: Yeah, definitely. Do you think creativity is also part of this process?  

G: Yes. 

L: Because not every employee has the same creativity. 

G:  That is right, because we have a lot of technical oriented employees. Maybe do you know the 

profile systems?  

L: Yes. 

G: We work with insides, that means red, green, blue or yellow. Red means: employees who continue, 

that have enough information and make a decision. Yellow means: the creative employees. Blue: 

employees that bring a lot of structure into work and that really want to know all the details before 

making a decision. Green: those are the people, people. Who not change that much. In this 

organization there are a lot of blue people. These employees work really structured and are really 

interested in the products we sell. So, when you want to make teams, and the way teams work, it is 

now all discipline or job oriented. 

L: Yes. 

G: but I think we need to focused more on multidisciplinary systems, because the right creatives, the 

right technical people and sales people when brought together can become a pretty good team.  

L: Yes.  

G: You can bring them together for a product-market combination for example. Euhm, that even the 

people that are not that creative at the moment, can become more creative by the consultation you 

have with each other.  

L: Yes you can take them with you in the process.  

G: Yeah, definitely, take them with you. 

L: Okay. Is that why you are doing this color test next week or?  

G: I do not know what kind of test you mean? 

L: With the yellow, red etc. that is what Ruben told me, “haha”.  

G: Yes, mm. I did not know that was next week. I am not in the department with Ruben anymore. 

L: Oh, okay. 

G: I have worked for a long time on the IT department. Once in a while, we do the test with the whole 

department. I can tell you, it used to be that every job applicant did this test before they came on their 

first interview. But this was quite expensive.  

L: Yes, I can imagine. 

G: But nowadays, we do the inside test with the department, once in 2/3 years. It is quite fun to get to 

know which colors you are.  

L: Yes. 

G: And it is even nicer to find yourself with all the color is one room. Then you can see what it 

actually means. Okay, you are not only blue or red and also the person that is red is not the other 

person that is red, there are a lot of differences.  

L: Absolutely. 
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G: But to go with each other on this adventure, what it means in terms of behavior and decision 

making with a human. 

L: Yes. 

G: That is the kind of stuff this organization is repeating multiple times. 

L: yes, it sounds really fun. You already mention shortly the interplay between different actors, outside 

and inside the organization. Does this organization works a lot with people outside the organization or 

do they only work together with people inside the organization? 

G: Ehm, we have a lot of customer-supplier relations, both.. in contact with our supplier we are the 

customer, but we also are the supplier sometimes. We have a lot of business partners and consultants 

who we work together with when we talk about processes, they are the once that need to deliver 

burden of proof to make strategic decisions. So, in that way we work together a lot with different 

actors. But when you talk about actively working together inside the organization, we do not do that a 

lot for innovation. 

L: Mm, okay. 

G: But that is something that I want to work on in the new business unit.  

L: Yes.  

G: Not only me, but also other colleague’s, because I think that co-creation is really important, 

because it can lead to totally different views on something. For example, there are a lot of startups, 

who have a really nice dream, with a nice product, but they cannot tell you which problem they solve.  

L: Yes. 

G: But they do have a really nice product and a really nice dream. When you are going to work with 

someone who has a problem, that can become very strong. 

L: Definitely. 

G: Those collaborations need to get a bigger message, upcoming year. 

L: Okay, and this also counts for internal collaboration?  

G: Yes, definitely. 

L:So different people, from different departments are put together in a project team?  

G: Yes, what we do now? Euhm, the most concrete I can tell you from the past couple of years, is our 

continuous improvement program. We try to become as multidisciplinary as possible, by euh working 

horizontally through the organization.  

L: Okay. 

G: From origin, it always was from cilos. 

L: Yes. 

G: I mean, sales organizes sales, eh. 

L: Yeah, exactly. 

G: The department purchase should be really efficient in purchasing product, but eventually, it meant 

that we bought such a large amount of products that it would arrive later of we had a stock of 100 

million euros.  

L: Wow, that sounds not efficient. 

G: Yes, you never sell that, but it was bought really “efficient”. The continuous improvement program 

tries to connect these departments with each other, by having conversations, which should create a 

different dynamics, which causes new ideas for process innovations.  

L: Yes, exactly. 

G: So, that is really important. 

L: Yes. 

G: It took a couple of years, before the switch could be made. 

L: Yeah I can imagine that. I do not think everyone wanted to change immediately?  

G: No, we needed to be open and not trying to stop them. People are creature animals, we have done it 

this ways for years now.. 

L: Yes. 

G: That is really hard to change.  
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L: Definitely. 

G: But the introduction of our continuous improvement program has made some bridges, which causes 

better communication between departments. It can always be done better, but I think we made a step 

in the right direction. 

L: Yes, good to hear that you already tackled the biggest part of the problem. 

G: Yes. 

L: I have one last subject, that is research and development. Can you tell me how many people are 

working at the R&D department within the organization?  

G: Well, we have different R&D departments. We have technical R&D department, they are in the 

same building as the Academy we have. I am not sure how many people are working on that 

department. 

L: Okay. 

G: Also, January last year, a colleague of mine, Alexander Ketelaar, opened a new location in Utrecht. 

The Hub is settled in that place.  

L: Okay. 

G: The Hub is occupied with the developments of the online techniques, they are occupied with the 

techniques in the broader sense of the word, who eventually are used by the organization. 

L: Okay. 

G: In the Hub, 30 employees are active at the moment.  

L: Wow. 

G: Yes, they grow a lot in the last year. On the same location, I am going to set up my team. I am still 

working on that and the whole team is sitting in front of you at the moment.  

L: Okay, so it is still in its infancy?  

G: Yes, definitely. We recently made the decision that we want to set up a team, and that there is also 

budget for the team. We want to do innovation experiments and also want invest in mergers and 

acquisitions.   

L: Okay. 

G: There are a lot of millions in the MNA budget holding. I am currently looking for the first 2 people 

that suite the job well. 

L: Okay, really nice. 

G: Yes, so we can start.  

L: Super interesting. Finally I want to ask you how you think that the contribution of non-R&D and 

R&D employees compares in combination with the innovation process within the organization? Are 

only the R&D employees involved or is it a combination of both parties?  

G: Eventually, I think that R&D employees are involved in phase one, which is the idea generation till 

the phase of minimal viable product.  

L: Yes. 

G: They need to be the once that develop an idea and want to see whether it can add something or not. 

L: yes. 

G: The moment we as non-R&D employees say: yes, that is a really good idea! It can work out really 

well for us, than then non-R&D employees need to pick up the idea and integrate it into the company, 

only this way the idea can get ownership.  

L: Okay clear.  

G:  Maybe they also need to have an important role in judging the proposal of the idea, to see if it is 

possible, because maybe after finishing it, 1000 employees need to work with it.  

L: MM.. 

G: Yes so that is absolutely different. 

L: Yes absolutely. And do you find any differences between incremental and radical product 

innovation?  

G: Mm, incremental, I think the current process is the reason for trying to discover flaws in the 

processes and to optimize these. With radical product innovation, it is possible, that you work out an 
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idea that has nothing to do yet with the organization. You are not even sure if it fits the organization.  

L: Yeah, that is clear. So, in summary you say that R&D is more on the radical product innovations 

and non-R&D is more on the incremental product innovations?  

G: Yes, that is the way I see it.  

L: Okay, thank you very much. I would like to thank you for this interview. 

G: Yes, is it the right information?  

L: Definitely. Is there something you would like to add or ask?  

G: No, I think I told you everything.  

L: Okay, thank you very much.  
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M: Sure, let’s begin.  

L: Okay, first of all can you tell me how big the company is?  

M: Yes, we already exist 400 years now. I am not totally sure, but I think we have around 675 

employees.  

L: Okay, that is quite a lot.  

M: Yes, it definitely is and since last year we are part of the Asahi group.  

L: Okay, what does that mean for the organization?  

M: Nothing much will change, we are still the same company as we were before the take-over. 

However, now we have even more international potentials.  

L: Okay, interesting. What do you mean with even more?  

M: We already available in 70 countries, but this can grow now.  

L: Wow 70, that is quite a lot. Can you also tell me what your position is within this organization?  

M: Currently I am working in the department for innovations, I am focusing on product innovations 

within this organization.   

L: Okay and do you only focus on incremental or also radical product innovation?  

M: My daily activity is focusing on which new products we can make, but also a part of my job is 

focusing on how we can make current products better by for example a different bottle or other 

decoration for a label.  

L: Okay nice, so this means you are most of the time busy with radical product innovation?  

M: Yes, I think that is safe to say.  

L: Okay. 

M: Yes, we try to look at what the customer wants and also if it is profitable for us.  

L: Yes. 

L: Okay, sound like a really nice job. How long are you working for this company at the moment? 

M: Euhm, euhm.. I think around 7 or 8 years now.  

L: Okay, that is long already. 

M: yeah, I really like it here and I think this company is amazing. I did not started in this position right 

away (Laughs).  

L: Mm.. what did you do first?  

M: I started with a summer job in the warehouse and after I finished my study, I could work as a 

process optimizer. And euh.. from the one thing the other came.  
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L: Okay, okay, so that were some introduction questions. I would now like to talk about competence 

building, which is in my research one of the topics of employee driven innovation.  

M: Yes, okay. And what actually do you mean when you say competence building?  

L: Euhm, I mean training and other things that the organization is doing with regard to the 

competences of the employees.  

M: Okay, so training, mmm we do that.  

L: Yes, can you tell me which kind of training and courses the organization is doing? Just give me 

some examples. 

M: We do a lot of different trainings for our employees. It depends on the function they have within 

the organization. (Laughs) when I started working here, I did not know how to drive a forklift, so I got 

a driving lesson in fork lifting. (laughs) While on a higher level, euhm euhm, a manager can get an 

MBA if he thinks that it will add value to his functioning inside the organization.  

L: Okay, mm.. 

M: Yes, sorry I am not aware of every training possibility within this organization. But I know the 

organization is doing a lot to keep the employees up to date.  

L: Okay, it does not matter. Any other examples you can think of?  

M: Yes, I can give you another example about our sales people. When they are new in the organization 

they get a training to learn about all the projects we have and they get a training about euhm euhm, 

how to work with the customers, because we want to convey a certain image.  

L: Okay.  

M: Yes, and when you are new in this organization you also get a training about the systems you are 

working with in your position and a few lessons about the culture, the way of working etc. inside this 

organization. We want euhm, euhm, yes euhm, all employees to think about it the same way.  

L:  Yes, that sounds good to do when an employee is new.  

M: Yes, so I think that a lot is possible within this organization and a lot is done with regard to 

training, but I cannot tell you exactly which kind of trainings we do, apart from the once I mentioned.  

L: Okay, thanks. Do you know if these trainings happen most of the time within the organization or 

outside the organization?  

M: Oh wait, I remember something. This year we started with the (name of company) Vakman 

education. This training for technicians should ensure that there is a better attraction on the labor market 

and well-trained technical staff. 

L: Okay, nice.  

M: Yes, sorry I just remember it. What did you say just yet?  

L: If you know if these trainings happen most of the time within the organization or outside the 

organization? 

M: That depends, sometimes when multiple employees need to the course or the training, it can be 

done inside. This is also financially most of the time cheaper for the organization. However, for 

example with the colleague that is doing a MBA, this is not happing inside the organization but at the 

university of Twente for example.  

L: Okay, so sometimes intern and sometimes extern?  

M: yes, yes .. euhm.. yes. 

L: Okay, and is there a annual budget for the employees with regard to training? Or how has the 

organization taken care of this?  

M: To my knowledge, euhm, eh, not. Because most of the time the employee when an employee wants 

to do a training of a free will, they need to show why this is important for them and how this is 

valuable for the organization. When there is a course or training that needs to be done by the 

organization, the employees do not need to do this, because then the organization already decided that 

it adds value to the company.  

L: Okay, euhm, yes that sounds logical.  

M: Yes, because most of the time, when you want to do a training based on free will, you want to 

work on the competences you have as an employee and most of the time if an employee is increasing 

his or hers competences, it will only bring good to the organization, I think. 

L: Okay, so to conclude, you named a couple of examples which you thought off. You are not sure 

which trainings the organization all do, but you are sure that if an employee is willing to do a training 

of free will, it almost all the time adds good for the organization. 
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M: yes, definitely.  

L: Okay and you said that it will bring good to the organization, do you also think that the trainings the 

organization is doing has any effect on the introduction of new processes technologies? 

M: pff, oeh, euhm, I am not sure, because I do not think you can see immediately results from doing a 

training, but I think indirectly, the employees train there competences and these competences are 

necessary for different process technologies, so yeah indirectly I think this is the case.  

L: Okay, yes.. and for product innovation?  

M: For product innovation I do not think so. A lot of our new products that we bring to the market are 

based on the wishes the customers has. We do a lot of market research for it. And to change existing 

products, I think it is most of the time the creativity of an employee. For example, I think 2 years ago 

one of the product employees came to my office and wanted to share an idea he had for one of the 

bottles of our products. The idea was really good, but eventually not financially feasible. So, no.  

L: Okay, correct me if I am wrong, but indirectly you see a connection between the trainings the 

organization is giving and process innovation and for product innovation you do not see a connection 

between these two.  

M: yes, that is correct.  

L: Okay, nice. So, I wanted to change to another subject of employee driven innovation which is 

employee involvement. Can you explain to me if and in what way the organization is trying to actively 

involve employees by the innovations in this organization?  

M: We try to involve them. The example I just gave about the production employee that came to my 

office because he had an idea. We are really open for such ideas, and when the idea is good and it can 

be performed, this employee will also be taken into the process the whole time.  

L: Okay, interesting. 

M: One of our values is trust. This means not only trust in the product we make, the things we do, but 

also trust in our employees. That they try to perform as optimally as possible every day. This also 

means that when they have something good, they need to get the possibility to explain these ideas to 

us.  

L: Okay, and can you give any examples of activities or something else that euh, the employees got 

involved in.  

M: Yes, employees who recognize problems or have ideas, can always go talk to one of the 

management employees. Which management employee that is, depends on what the employee wants 

to talk about. When it is about a problem in the process, they most of the time go to one of the persons 

that are busy on a daily basis with optimalizing the process. However, when they have an idea for a 

new product or an adjustment to an existing product, they can come to my or 2 of my other colleagues.  

L: Okay, but then you are only involving the employees that come up with an idea of themselves.  

M: Yes, euh, true.  

L: How do you try involve the other employees? I know it is not possible to involve them all in once 

with an innovation project. 

M: Well, euh, euh, this is not based on production employees but on employees higher in the 

company. For example, when I have a good idea, I need to work together with sales, finance etc. to see 

if this idea is also feasible. Euhm, so then I involve also different employees, is that what you mean?  

L: Yes, euh a little bit. 

M: Okay. 

L: And when you are busy with a major new innovation project within the organization, do other 

employees get to know this or do they hear about it when it will be introduced?  

M: No, of course not.. euhm, we have a news latter which comes 1 in the 2 months in your e-mail. 

This letter will always describe which projects are currently running. Also, when a new product needs 

to be tested before it goes on the market, the employees get the change to tasted it, of course after 

work (laughs). Because we want to know what they think about it, before we bring it to the market. 

For example, they taste it and afterwards they need to fill in a small survey about what they thought 

about the label, the bottle and the taste of course.   

L: Oh wauw, that sounds nice (laughs).  

M: yeah, so we communicate a lot, via newsletter, tv-screens and tests, because want to know what the 

employees are thinking about it. But maybe, we should do something else to get them even more 

involved, but I am not sure yet what that would be, so if you had a good idea (laughs). 
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L: Well, one of the other companies talked about a kind of forum, where employees can post their 

ideas and everyone inside the organization react on it.  

M: Yes, that sounds nice, but also maybe that is still not good enough. 

L: Yes, I don’t know.  

M: (laughs) Oh no, thank you for your advice. But I hardly think that only employees can be the once 

that can establish innovation, I think there is more needed then that.  

L: Of course, I understand and will also come back to this because it fits perfect to another subject I 

have for this interview (laughs). 

M: (laughs) Okay, I was just wandering.  

L: Oh no, I understand and I am glad you do that.  

M: Okay. 

L: Euhm, final question about this subject is: to what extent do you think it is necessary to actively 

involve employees in innovation processes? 

M: Well, as I said it is not only the employees that achieve innovation, a lot more is necessary. But, I 

really think, for example, euh, with the tasting we do before a new product, is necessary to let the 

employees speak and give them a voice about the new product. So, they can tell us better than anyone 

or anywhere if it tastes good and if the product is looking okay.  

L: mmm.. 

M: So, to what extent, I think it is necessary to actively involve employees is at some parts big and at 

some parts small.  

L: Okay, why?  

M: Because I do not think it is necessary involve a lot of employee the whole process,, but some 

employees who have the right knowledge can be involved in the whole process and the others, when 

there is a new product, they all need to get involved to get as much as feedback as possible.  

L: mmm, okay.. euhm.. 

M: Clear?  

L: Yes, definitely.  

L: because when I understand it right, you still want some employees that are suitable for the project 

to b involved, but you need all employees involved when a product needs to be tested.  

M: yes, correctly. We are a company that is really healthy, we earn money and we can use that money 

to introduce new products to the market.  

L: okay, that sounds clear. 

M: Okay, super.  

L: Yes, thank you. So another part of employee driven innovation is autonomy.  

M: Okay and what do you mean with autonomy in this case?  

L: In my research, eh it means that employees are free to handle, that there are no written work 

instructions for example for the product employees, so that they have freedom to act.  

M: Oeh, euhm, okay, yes..  

L: Do you understand what I mean?  

M: Yes, yes, I thought it would be that, but I would make sure we understand the same about it. 

L: Yes, I understand, thank you.  

M: Okay, but euhm autonomy, let me think.  

L: Yes, can you give a report figure for the autonomy of the employees within this organization?  

M: oh, euhm, wauw, (laughs), good question.  

L: (laughs), thanks.  

M: Yes, you know, it depends really hard between positions in this company.  

L: Okay, and can you maybe explain which is so different between them?  

M: Look, for product employees we have written instructions, because for the brewery to work 

perfect, a good and precise process needs to be followed, so for them I would give a 6.5.  

L: Okay and why a 6.5, only because they have written instructions?  

M: No, because quality is everything with our product. So therefore, a lot of strict rules need to be 

followed when working on the daily process, but still a 6.5, because they have freedom to come up 

with ideas or problems that need to be solved according to them, all to make the process or the product 

better.  

L: Okay. 
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M: Yes, euh, it does not happen a lot but when a production employee has a good idea, it is most of 

the time also a really good idea, because they are the once working with it. But I need to say, it is most 

of the time an improvement from an existing product or process.  

L: Okay, clear, and what is the other position that needs to get a number according to you?  

M: Yes I think we as managers and employees that are not working in the production, we have a lot 

more freedom, therefore I would like to give a 7.5.  

L: Okay.  

M: Yes, what I wanted to say is that we take really good care for the workplaces the employees are 

working in, they need to be really safe but this also means that for them to be safe they need to follow 

some rules.  

L: Yes, I understand. And can you give me an explanation of the 7.5 for not production employees?  

M: Yes, every employee is encouraged to think for the organization. However, I think we are in the 

middle of it with a 7.5, because whenever a customer is calling, they always go first, so then they are 

too busy with making the current situation better for the customers, instead of looking at new products 

or processes.  

L: Okay, so you are actually saying that they get the time and are encourage to think with/for the 

company, but most of the time they do not have time because they are busy with customers.  

M: Yes, exactly.  

L: Okay, and is it safe to say that the average for this organization is a seven?  

M: yes, I think it is a fair number to give to autonomy in this organization.  

L: Okay, good, good. Seven is not a ten yet 

M: (laughs), no definitely not.  

L: (laughs) but do you think that when employees get a change to become more autonomous that this 

leads to more innovation?  

M: Mm… 

L: with regard to process or product innovation.  

M: mmm, another tough but good question (laughs)  

L: (laughs), yes, yes.  

M: No I think that more autonomy is not possible for the employees working in the production, 

because as I said they need to follow strict protocols because the product needs to taste as good as 

possible and it needs to have same quality and taste over and over again.  

L: okay, mmm.. 

M: Euh, for us as non-production employees, I probably think that more autonomy leads to more 

innovations.  

L: okay and why?  

M: Because I think a lot of the employees working in this organization are very creative and can come 

up with a lot of really good ideas, with regard to the process or product, but they simply do not have 

time.  

L: Mm, okay. 

M: yes if they want to do it now, they almost need to use their own spear time and I think that is not a 

possibility for a lot of people. So, I am not sure what the solution for that will be, but … 

L: Mmm, euhm.. 

M: But I think that if employees got more autonomy, and at the same time more time, they will come 

up with more ideas.  

L: and where do you think these ideas are coming from?  

M: Euhm, mmm, I think because these employees are in contact with a lot of people inside and outside 

the organization and via this way they get a lot of knowledge which they can use or which can trigger 

their creativity for a new idea.  

L: Okay, interesting. So, you do think that autonomy leads to more innovations, but only when 

employees get more time for it and also if they have right creativity for it. 

M: Yes, exactly.  

L: mmm, okay. You already mentioned briefly that employees are working inside and outside the 

organization together with other people. My last item of employee driven innovation is interplay, 

internal and external. Which is about collaborations inside as well as outside the organization.  

M: Okay, sounds logical. Mmm… 
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L: Can you explain to me if the organization is working with a lot people outside the company and 

how does these relationships work?  

M: We work really close with our partners and suppliers for every part of the chain. We have a very 

strict suppliers policy. This policy demands from every supplier that they fulfill the relevant national 

environmental legislation.  

L: Okay and why does the organization has this policy?  

M: Because environment is really important for this organization and therefore the organization wants 

to collaborate with suppliers who think the same about the environment.  

L: okay interesting. Do you use these suppliers with regard to an innovation process?  

M: Yes, we have some suppliers we already work with quite a long time. Sometimes they come to us 

and explain they have something new which we can use to make the product better but also the other 

way around. Sometimes we ask them if they can deliver something, which is not a normal delivery, 

which we can use to test for example for a new product.  

L: mmm, okay. 

M: So, yeah, I think it is safe to say that we work a lot together with some of the suppliers.  

L: Okay, interesting and what does the organization do with regard to collaborations inside the 

organization?  

M: Mmm, what I already mentioned is that different employees for example one from sales, one from 

finance and me work together when I have created a new idea, because I cannot work out the idea by 

my own.  

L: Okay, and is this also the case for process innovation? Because I know you are specialized for 

product innovation. 

M; MM, yes but I think less employees are involved because most of the time when it is for example a 

problem only the employee who reports the problem and the person who needs to fix the problem 

work together.  

L: mmm, okay.  

M: Yes and for example co-creation inside the company, we are working on it, but it can be done 

better. 

L: Okay. 

M; yes but what I already said, there is not enough time and employees should really make time when 

they want to make it happen.  

L: I understand. 

M: But, overall, I think we work together whenever it is necessary and there is an idea of plan, because 

then this employee will bring everyone together which are necessary, but we want to go to project 

groups that are talking with each other and trying to bring up new ideas etc.  

L: Okay, interesting. You are still busy with that?  

M: yes we are trying to set it up. 

L: okay, so you both do internal and external collaborations. Which one do you think has the most 

influence on innovations inside the organization?  

M: Euhm, mmm, I think both can be really important. For new ideas the internal collaboration is 

important I think, but when the idea is there and the organization needs to develop it, the collaboration 

with external is really important. 

L: Mmm, okay. 

M: Do you know what I mean?  

L: Yes, you think it starts with the internal collaboration for an idea and after the idea is developed, the 

external collaboration is important to make it to a success.  

M: Yes, exactly.  

L: But do you think in general that collaboration is important for one of the innovations within the 

organization (process / product innovation)?  

M: Yes, I think so. I think co-creation can lead to new ideas that otherwise would never been thought 

about, and this can be for either process or product innovation.  

L: Okay, thank you that is clear. My last subject is R&D. This is about the research and development 

department in your organization. Can you tell me how many people are working at the R&D 

department within the organization?  
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M: Mm, well we do not call it R&D anymore. It has all kind of different names, such as business 

developer. But they still do the same as an R&D department.  

L: Okay, mmm. 

M: But I think around approximately 25 people.  

L: Okay, that is quite a lot.  

M: yeah, I am not sure but I think that is around that number.  

L: okay and if there is any product innovation how is the division between non-R&D employees and 

R&D employees with regard to a product innovation project?  

M: I think it is most of the time R&D, when it is about a new project, maybe 1 or 2 non-R&D 

employees, so around 75/25. With regard to small changes, new to the company for the product, than 

it could be another division, because more non-R&D employees have something good to say about 

existing products.  

L: Okay. 

M: However, at the end of a new project for a new product, as I said, non-R&D employees, get to 

taste, but that is not taken into consideration with what I said just yet.  

L: No, okay I understand.  

M: (laughs).  

L: So, if I understand it right you think that the division for radical product innovation is 75/25, in 

which R&D has the most employees working on it and by incremental product innovation you think it 

is more 50/50 or even more 25/75.  

M: Yes that is right.  

L: Okay, thank you very much. I have all the information I needed, so I would like to thank you for 

your time.  

M: Not a problem at all, you asked very interesting things and I am curious about the results.  

L: Thank you very much, is there anything you want to add?  

M: No, I do not think so.  

L: Okay than I will stop recording.  
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Appendix X. Coding interviews 

 

Overview colours 

Colour Interview 

 1 

 2 

 3 

 

Tekst fragment Open code Axial code Selective code 

Training is definitely organized within our organizations, but these courses are really 

divers. 

EDI Competence building Training 

Examples are: forklift course, EHBO course, BHV courses, but also new courses EDI Competence building Training 

also training who is suitable for a position within the organization is possible. This 

can be: a training to learn to speak German or a course of labor law 

EDI Competence building Training 

The training is determined at the demand and need of the employees. EDI  Competence building Training 

We do not have a standardized policy for training within the organization EDI Competence building Training 

For example we have a lot of product specialists, one of the distinctive factors of this 

organizations , is that we know a lot about the products we sell. We have around 

600.000 articles. These are dived into different categories. We involve 2500 suppliers 

for these articles. The people who sell the products to our customers, or give advice 

about it, all get product focused training. This means than when a new product line is 

added, employees need to get training. We train our employees jointly, even 

sometimes the customers in our new product range. So that is really technical. 

EDI Competence building Training 

One of the most important training, at least that is what I really like, are the once that 

involve the culture of the organization. When you are going to work here, you get in 

your first month a kind of onboarding program in which you get to see and get to 

know all the facets of the organization. So, you get to know the processes in general. 

After this program you get a training for the job of department that you are working 

at. This training is focused on getting to know the relevant systems, processes etc. 

EDI Competence building Training 

But on the other side it can also be training and courses that are focused on the soft 

skills and negotiations skills of the employees. 

EDI Competence building Training 
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We do a lot of different trainings for our employees. It depends on the function they 

have within the organization. (Laughs) when I started working here, I did not know 

how to drive a forklift, so I got a driving lesson in fork lifting. (laughs) 

EDI Competence building Training  

Yes, I can give you another example about our sales people. When they are new in 

the organization they get a training to learn about all the projects we have and they 

get a training about euhm euhm, how to work with the customers, because we want to 

convey a certain image.  

EDI Competence building Training  

Yes, and when you are new in this organization you also get a training about the 

systems you are working with in your position and a few lessons about the culture, 

the way of working etc. inside this organization. 

EDI Competence building Training  

This year we started with the (name of company) Vakman education. This training for 

technicians should ensure that there is a better attraction on the labor market and well-

trained technical staff. 

EDI Competence building Training 

Yes, we have different training and courses. We all have on-the-job related training in 

this portfolio, which is made available by HR, but is also facilitated by the learning 

and development department. 

EDI Competence building Training / learning 

a lot of employees within this organization did the course NEN3140, which was very 

important for the employees to achieve 

EDI Competence building Learning 

Another good example is an colleague of my is not doing any courses, but wants to 

follow a master, which can bring us new knowledge inside the organization. 

EDI Competence building Learning 

So then when a lot of added value can be added and then we are prepared to pay a x 

amount of the costs 

EDI Competence building Learning 

they do net get direct training, but they go to a lot of knowledge sessions in which 

similar companies come together and talk about a lot of different things and share 

their knowledge about multiple subjects 

EDI Competence building Learning 

Within this organization it is really important that people stay up to date. EDI Competence building Learning 

Yes, because it sometimes are courses that are not necessarily needed for their today 

job, but for the job of tomorrow. 

EDI Competence building Learning 

But, another side to this story is that we have our own academy.  EDI Competence building Learning 

While on a higher level, euhm euhm, a manager can get an MBA if he thinks that it 

will add value to his functioning inside the organization.  

EDI Competence building Learning 

But I know the organization is doing a lot to keep the employees up to date.  EDI Competence building Learning  

Yes, so I think that a lot is possible within this organization and a lot is done with 

regard to training. 

EDI Competence building Learning  
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To my knowledge, euhm, eh, not. Because most of the time the employee when an 

employee wants to do a training of a free will, they need to show why this is 

important for them and how this is valuable for the organization. When there is a 

course or training that needs to be done by the organization, the employees do not 

need to do this, because then the organization already decided that it adds value to the 

company.  

EDI Competence building  Learning  

the business developers do not get any specific training but join knowledge sessions 

where they get information and knowledge from other parties involved in the plastic 

industry.  

EDI Competence building 

/ Interplay 

Learning / 

Collaboration outside 

the organization 

Definitely intern the organization, but employees also go outside this organization. 

Sometimes, it can really add some value to the training with other people than your 

colleague’s 

EDI  Competence building 

/ Interplay 

Learning / 

collaboration outside 

the organization  

Myself, is really active in networks that have nothing to do with the branch we are 

working in. This is because I sometimes think that the hairdresser maybe asks the 

question that can send me in a certain direction. 

EDI Competence building 

/ interplay 

Learning / 

collaboration outside 

the organization  

That depends, sometimes when multiple employees need to the course or the training, 

it can be done inside. This is also financially most of the time cheaper for the 

organization. However, for example with the colleague that is doing a MBA, this is 

not happing inside the organization but at the university of Twente for example. 

EDI Competence building 

/ interplay 

Learning / 

collaboration outside 

the organization  

So, training and motivation to always look outside, to see what it can mean for your 

own competencies. Really important.  

EDI Competence building Competencies  

Finally, the fourth element is entrepreneurship. This is an important value, in which 

try to, as much as possible, to bring out the best entrepreneur you as a person have in 

you.  

EDI Competence building Competencies  

We work with insides, that means red, green, blue or yellow. Red means: employees 

who continue, that have enough information and make a decision. Yellow means: the 

creative employees. Blue: employees that bring a lot of structure into work and that 

really want to know all the details before making a decision. Green: those are the 

people, people. Who not change that much. In this organization there are a lot of blue 

people. These employees work really structured and are really interested in the 

products we sell. So, when you want to make teams, and the way teams work, it is 

now all discipline or job oriented. 

EDI Competence building Competencies  

Yes, because most of the time, when you want to do a training based on free will, you 

want to work on the competences you have as an employee and most of the time if an 

EDI Competence building Competencies  
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employee is increasing his or hers competences, it will only bring good to the 

organization, I think. 

In the past they regular needed to do a leading course. I think this could help with 

innovation, because it achieves that people are involved, working together and are 

able to tell each other something they can learn from. This can cause the effect that 

people are working and thinking in the same way, which may cause efficiency 

EDI Competence building Absorptive capacity 

This way I try to create a field of tensions. I am somebody that always want to stir 

things up, to cause some unbalanced feeling. This is because, from within this 

unbalanced feeling, you get change. 

EDI Competence building Absorptive capacity 

In my contract was written that it would be appreciated and asked to think in terms of 

the company. 

EDI Employee 

involvement 

High involvement 

For my personal, if I think for the company it makes me feel involved in the 

company. Like one piece of it is mine 

EDI Employee 

involvement 

High involvement 

But you get a lot of freedom, which is stimulated to do things that you otherwise 

would have never had done. Of course this is not at the start of the working 

experiences, but comes in a later stage. 

EDI Employee 

involvement 

High involvement 

Yes, because I think that it is important that when certain decisions are made, that 

there should always be understanding from the employees. 

EDI Employee 

involvement 

High involvement  

A lot of people that have something good and smart to say about, will get involved. EDI Employee 

involvement 

High involvement  

because a small example is that we decided to buy a traffic light for production, 

because an employee told us that he found it really dangerous to all drive around on 

these forklifts and sometimes were not fully able to see if someone is approaching 

you. That kind of feedback from the production employees is really appreciated. It is 

something small, but makes their working space a lot safer, which makes it possible 

to work even more efficient. 

EDI Employee 

involvement 

High involvement 

We try to involve them really active. Especially when looking at our core values EDI Employee 

involvement 

High involvement 

The second value is: engaged. Which means involvement. It is involvement based on 

people, planet, profit.  

EDI Employee 

involvement 

High involvement 

you are as a company nothing. A company consists of people, so finally it is about 

the people that together try to achieve the best. 

EDI Employee 

involvement 

High involvement 

We try to involve them. The example I just gave about the production employee that 

came to my office because he had an idea. We are really open for such ideas, and 

EDI Employee 

involvement 

High involvement  
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when the idea is good and it can be performed, this employee will also be taken into 

the process the whole time.  

 

One of our values is trust. This means not only trust in the product we make, the 

things we do, but also trust in our employees. That they try to perform as optimally as 

possible every day. This also means that when they have something good, they need 

to get the possibility to explain these ideas to us.  

EDI Employee 

involvement 

High involvement  

For example, when I have a good idea, I need to work together with sales, finance etc. 

to see if this idea is also feasible. Euhm, so then I involve also different employees. 

EDI Employee 

involvement 

High involvement 

But I hardly think that only involving employees can be the one thing that can 

establish innovation, I think there is more needed then that. 

EDI Employee 

involvement 

High involvement 

Yes, employees who recognize problems or have ideas, can always go talk to one of 

the management employees. Which management employee that is, depends on what 

the employee wants to talk about. When it is about a problem in the process, they 

most of the time go to one of the persons that are busy on a daily basis with 

optimizing the process. However, when they have an idea for a new product or an 

adjustment to an existing product, they can come to my or 2 of my other colleagues. 

EDI Employee 

involvement 

High involvement / 

instruments for 

involvement 

If you look at the company, a company is a building with people in it. Those people 

make or break the company. So I think it absolutely not possible to separate it from 

each other. I think it is almost a direct relationship between involvement and 

innovation processes.  

EDI / process 

and product 

innovation 

Employee 

involvement  

High involvement  

Well, as I said it is not only the employees that achieve innovation, a lot more is 

necessary. But, I really think, for example, euh, with the tasting we do before a new 

product, is necessary to let the employees speak and give them a voice about the new 

product. So, they can tell us better than anyone or anywhere if it tastes good and if the 

product is looking okay. 

EDI / process 

and product 

innovation 

Employee 

involvement 

High involvement  

Because I do not think it is necessary involve a lot of employee the whole process,, 

but some employees who have the right knowledge can be involved in the whole 

process and the others, when there is a new product, they all need to get involved to 

get as much as feedback as possible. 

EDI / process 

and product 

innovation 

Employee 

involvement 

High involvement  

We try to involve the employees. For example we have digital TV screens in the 

canteen, where we try to give an update about certain projects 

EDI Employee 

involvement 

Instruments for 

involvement 

Yes we do obviously mouth to mouth, but that is expected. We are also thinking 

about a flexible working staff representation.  

EDI Employee 

involvement 

Instruments for 

involvement  
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Yes we have a lot of TV screens in this building. But I personally think the 

communication is mostly about operational things. 

EDI Employee 

involvement 

Instruments for 

involvement 

And we also have a digital newsletter, the intranet on which we communicate as 

much as possible on what is happening within the organization, what is decided in the 

organization and what is happening in the market. 

EDI Employee 

involvement 

Instruments for 

involvement 

But for this theme, innovation, we need to create something new. I think we need a 

kind of forum, or interactive space. 

EDI Employee 

involvement 

Instruments for 

involvement 

We have a news latter which comes 1 in the 2 months in your e-mail. This letter will 

always describe which projects are currently running. Also, when a new product 

needs to be tested before it goes on the market, the employees get the change to tasted 

it, of course after work (laughs). Because we want to know what they think about it, 

before we bring it to the market. For example, they taste it and afterwards they need 

to fill in a small survey about what they thought about the label, the bottle and the 

taste of course.   

 

EDI Employee 

involvement 

Instruments for 

involvement 

yeah, so we communicate a lot, via newsletter, tv-screens and tests, because want to 

know what the employees are thinking about it. But maybe, we should do something 

else to get them even more involved, but I am not sure yet what that would be, so if 

you had a good idea 

EDI Employee 

involvement 

Instruments for 

involvement  

When a lot of people think the idea is really good, you can together create a concept. 

So, for short term and medium term, these innovations are very good. 

EDI / process 

and product 

innovation 

Employee 

involvement 

Instruments for 

involvement 

 I think both, because the example of Zeewolde, we bought a washingline for PET, 

which is 25 years ago, which was kind of a “gamble”. This worked out really well, 

the reason therefore is because they tried to develop together with the machine 

supplier a process. That is what is happening in Heerenveen now. Multiple parties are 

involved, from which we know that they have right knowledge, about how we want 

to have it. So this is a really close and intensive collaboration 

EDI Interplay  Collaborations 

within the 

organization / 

collaboration outside 

the organization  

The experience that is already in the company is very useful and important, because 

working really close to suppliers and customers, makes it possible to have an open 

relationships. 

EDI Interplay Collaboration within 

the organization / 

collaboration outside 

the organization 

Also, you think both external and internal collaborations are important. External is 

especially the government really important for the company. 

EDI Interplay Collaboration within 

the organization / 
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collaboration outside 

the organization 

Because I think it starts intern within the company, that is important. However, it also 

comes from extern, but also intern. So I think the foundation has been laid intern and 

then you need the right companies to support you in this. Which means that both 

intern and extern have a 50/50 share.  

EDI Interplay Collaboration within 

the organization / 

collaboration outside 

the organization 

Not only me, but also other colleague’s, because I think that co-creation is really 

important, because it can lead to totally different views on something. For example, 

there are a lot of startups, who have a really nice dream, with a nice product, but they 

can not tell you which problem they solve and when we help them, it can become 

useful for us.  

EDI Interplay Collaboration within 

the organization / 

collaboration outside 

the organization  

I think both can be really important. For new ideas the internal collaboration is 

important I think, but when the idea is there and the organization needs to develop it, 

the collaboration with external is really important. 

EDI Interplay Collaboration within 

the organization / 

collaboration outside 

the organization 

But the knowledge we have inside the organization will be used as much as can. An 

example is building the new factories: because there is already a lot of information, 

because three factories are already build from the ground up, which brought quite a 

lot of new knowledge into the organization. We try to involve these people, who 

already have build a factory before.  

EDI Interplay Collaboration within 

the organization  

Yes, every Monday we have meeting, where commerce, the business developers and 

production employees come together. In this meeting they look at the questions from 

the customers, which can be achieved immediately, which questions take more time, 

what can we do to make it faster etc.? 

EDI Interplay Collaboration within 

the organization  

So that is something we do, where multiple people come together. When the process 

starts to run, then not only someone from commerce is working on it, but also a 

business developer is involved in the process.  

EDI Interplay Collaboration within 

the organization 

Well, I also think that it is good that different people sit together, also because a lot of 

requests can come from different places within the organization. So, bringing these 

people together on Monday, makes it easier to look at a request and make sure we 

handle it in the right way. 

EDI Interplay Collaboration within 

the organization  

but I think we need to focused more on multidisciplinary systems, because the right 

creatives, the right technical people and sales people when brought together can 

become a pretty good team. 

EDI Interplay Collaboration within 

the organization  
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But when you talk about actively working together inside the organization, we do not 

do that a lot for innovation. 

EDI Interplay Collaboration within 

the organization 

Euhm, the most concrete I can tell you from the past couple of years, is our 

continuous improvement program. We try to become as multidisciplinary as possible, 

by euh working horizontally through the organization. 

EDI Interplay Collaboration within 

the organization  

The continuous improvement program tries to connect these departments with each 

other, by having conversations, which should create a different dynamics, which 

causes new ideas for process innovations. 

EDI Interplay Collaboration within 

the organization  

Mmm, what I already mentioned is that different employees for example one from 

sales, one from finance and me work together when I have created a new idea, 

because I cannot work out the idea by my own. 

EDI Interplay Collaboration within 

the organization 

Yes and for example co-creation inside the company, we are working on it, but it can 

be done better. 

EDI Interplay Collaboration within 

the organization  

But, overall, I think we work together whenever it is necessary and there is an idea of 

plan, because then this employee will bring everyone together which are necessary, 

but we want to go to project groups that are talking with each other and trying to 

bring up new ideas etc.  

EDI Interplay Collaboration within 

the organization  

I think co-creation can lead to new ideas that otherwise would never been thought 

about, and this can be for either process or product innovation.  

EDI / process 

and product 

innovation 

Interplay Collaboration within 

the organization  

for new collaborations it is mostly extern. The reason for this is because the 

information is most of the time quite new, so a lack of experiences and we won’t 

reinvent the wheel.  

EDI Interplay Collaboration outside 

the organization 

Look at society, with collaboration you can come a lot further. Collaborations in all 

industries is what is happening now. 

EDI Interplay Collaboration outside 

the organization 

What is really interesting for us is the government, we cannot do anything without the 

government. So that is something we are working on. A colleague is a lobbyist, 

which is a member of the same board that talks with Den-Haag etc. Via, via is the 

way you sometimes need to take, otherwise you won’t make it. 

EDI Interplay Collaboration outside 

the organization 

we have a lot of customer-supplier relations, both.. in contact with our supplier we 

are the customer, but we also are the supplier sometimes. We have a lot of business 

partners and consultants who we work together with when we talk about processes, 

they are the once that need to deliver burden of proof to make strategic decisions. So, 

in that way we work together a lot with different actors. 

EDI Interplay Collaboration outside 

the organization 
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We work really close with our partners and suppliers for every part of the chain. We 

have a very strict suppliers policy. This policy demands from every supplier that they 

fulfill the relevant national environmental legislation. 

EDI Interplay Collaboration outside 

the organization 

Because environment is really important for this organization and therefore the 

organization wants to collaborate with suppliers who think the same about the 

environment.  

EDI Interplay Collaboration outside 

the organization  

I think because these employees are in contact with a lot of people inside and outside 

the organization and via this way they get a lot of knowledge which they can use or 

which can trigger their creativity for a new idea. 

EDI Interplay / Autonomy Collaboration outside 

the organization / 

collaboration inside 

the organization  

Yes, definitely. We work together with a lot of parties for product and process 

innovation 

EDI / process 

and product 

innovation 

Interplay Collaboration outside 

the organization 

Yes, we have some suppliers we already work with quite a long time. Sometimes 

they come to us and explain they have something new which we can use to make the 

product better but also the other way around. Sometimes we ask them if they can 

deliver something, which is not a normal delivery, which we can use to test for 

example for a new product.  

EDI  / process 

and product 

innovation 

Interplay  Collaboration outside 

the organization 

An 8 and an 8. We have a lot of freedom but at the same time also a lot of 

responsibility. In this company is it possible to follow your own plan, but you need to 

make sure that you can take responsibility for when it goes wrong. 

EDI Autonomy Responsibility 

If I am looking at production we do not steer on numbers, but on quality. A 

production employee, stands alone by the production and needs to take care of it. 

EDI Autonomy Responsibility 

At the office, how I experienced it as a new employee, was that my function was 

new. I get all the freedom to determine mine function and to focus on what I think is 

important. Once a month I have a conversation about what I already did etc, what I 

want to do and what I think is going really good. 

EDI Autonomy Responsibility 

Employees need to regulate their administration by their selves and it won’t be 

digitalized. It is an act of showing autonomy, because we cannot check if someone 

honestly or not honestly fills in their forms. 

EDI Autonomy Responsibility 

Yes, but I am not sure if autonomy overall something has to do with innovation. I 

think I do not see a connection between these 2 in our company 

EDI Autonomy Responsibility  

Of course, to what extent leads autonomy to innovation? I think maybe at the office 

this is possible to have a connection, but for the production employees I do not see a 

EDI Autonomy Responsibility  
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connection. At the office you can still add your own creativity, when you do not have 

to work following a certain plan. 

I think autonomy and innovation process within the company are related to each 

other. What I agree on with you Sanne is the part of creativity. I think that plays a big 

factor. But another thing is that when you make everybody conscious about the fact 

that they were asked to think in terms of the company, that it also becomes a little bit 

your company. In the sense of not in euro’s but in your mind it feels like it.  

EDI Autonomy Responsibility  

So in summary, autonomy with production employees does not have added value for 

product or process innovation, however at the office autonomy could have influence 

on the innovation processes, which is for a big part to blame on the creativity of the 

employee and the feeling that you are really part of the company. 

EDI Autonomy Responsibility  

I have to give it a 6.5. Yes, no, definitely , it is low. I think it is low too, yes it is a 

good average, a realistic 6.5. The reason for this is because, people get a lot of 

freedom, but whenever a customer is calling, they always go first.  

EDI  Autonomy Responsibility 

And in real life, everybody is that busy with it’s daily job that in practice there is no 

freedom to be autonomous, and think about other stuff then your daily job. 

EDI Autonomy Responsibility  

That is why I give it a 6.5. So we say that a lot is possible and we want to stimulate 

each other, but in the modus employees find it really hard to say: hey I am doing for 

70% my job for what I get paid and for 50% I do what I think is important for the 

organization. 

EDI Autonomy Responsibility 

But, to make sure people can make mistakes and are possible to show initiatives, 

which can bring new business. 

EDI Autonomy Responsibility  

Look, for product employees we have written instructions, because for the brewery to 

work perfect, a good and precise process needs to be followed, so for them I would 

give a 6.5.  

EDI Autonomy Responsibility 

No, because quality is everything with our product. So therefore, a lot of strict rules 

need to be followed when working on the daily process, but still a 6.5, because they 

have freedom to come up with ideas or problems that need to be solved according to 

them, all to make the process or the product better.  

EDI Autonomy Responsibility  

Yes I think we as managers and employees that are not working in the production, we 

have a lot more freedom, therefore I would like to give a 7.5. 

EDI Autonomy Responsibility  

Yes, every employee is encouraged to think for the organization. However, I think we 

are in the middle of it with a 7.5, because whenever a customer is calling, they always 

go first, so then they are too busy with making the current situation better for the 

customers, instead of looking at new products or processes.  

EDI Autonomy Responsibility 
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yes, I think it is a fair number (7) to give to autonomy in this organization. EDI Autonomy Responsibility  

No I think that more autonomy is not possible for the employees working in the 

production, because as I said they need to follow strict protocols because the product 

needs to taste as good as possible and it needs to have same quality and taste over and 

over again. 

EDI Autonomy Responsibility 

But I think that if employees got more autonomy, and at the same time more time, 

they will come up with more ideas. 

EDI Autonomy Responsibility 

Besides this, the employees can make their own proposal for a certain kind of 

training, because they want to developed their selves. It is a kind of personal 

development plan.  

EDI Autonomy / 

competence building 

Responsibility / 

learning 

That is a responsibility we take as an employer, to stimulate and support the 

employees. But it is not the only one who is responsible for it. We also put a lot of 

responsibility by the employee itself. 

EDI Autonomy / 

competence building 

Responsibility / 

learning 

Yes, I think so. Because, a lot of our employees have daily contact with customers or 

suppliers or business partners. When they only with these short customer contacts 

inform about the situation by the customer, it does not matter if this is via phone or 

physical, you know what kind of problems the customer is dealing with and you can 

try to respond to it. 

EDI / product 

and process 

innovation 

Autonomy / radical 

and incremental 

product innovation 

Responsibility / 

major / minor 

changes / lower cost 

and produce more 

Yes, euh, it does not happen a lot but when a production employee has a good idea, it 

is most of the time also a really good idea, because they are the onces working with 

it. But I need to say, it is most of the time an improvement from an existing product 

or process. 

EDI / product 

and process 

innovation 

Autonomy / radical 

and incremental 

product innovation 

Responsibility / 

minor changes / 

lower cost and 

produce more  

Euh, for us as non-production employees, I probably think that more autonomy leads 

to more innovations. 

EDI / product 

and process 

innovation 

Autonomy / radical 

and incremental 

product innovation 

Responsibility / 

major/ minor 

changes / lower cost 

and produce more 

Because I think a lot of the employees working in this organization are very creative 

and can come up with a lot of really good ideas, with regard to the process or product, 

but they simply do not have time. 

EDI / product 

and process 

innovation 

Autonomy / radical 

and incremental 

product innovation 

Responsibility / 

major / minor 

changes / lower cost 

and produce more 

because they are on a daily basis with improvements for the company overall, so 

product and process innovations. 

R&D Productivity Improvements 

product and process 

innovations 
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Well, we have different R&D departments. We have technical R&D department, they 

are in the same building as the Academy we have. I am not sure how many people are 

working on that department. 

R&D Productivity Improvements 

product and process 

innovations  

The Hub is occupied with the developments of the online techniques, they are 

occupied with the techniques in the broader sense of the word, who eventually are 

used by the organization. 

R&D Productivity Improvements 

process innovations  

Yes I think every test of trial I do, is important for the business developers. These 

tests and trials can check whether something can be made or can be employable 

R&D Science driven Improvements 

product innovations 

I think the business developers do have more to say by big projects than by smaller 

projects, because by smaller projects sometimes other employees take it out of the 

hands. 

R&D Productivity Improvements 

product innovations  

I think that R&D employees are involved in phase one, which is the idea generation 

till the phase of minimal viable product 

R&D /product 

innovation 

Productivity / 

incremental and 

radical product 

innovation 

Improvement 

product innovations / 

major and minor 

changes  

The moment we as non-R&D employees say: yes, that is a really good idea! It can 

work out really well for us, than then non-R&D employees need to pick up the idea 

and integrate it into the company, only this way the idea can get ownership. 

R&D / product 

innovation / EDI 

Productivity / 

incremental and 

radical product 

innovation / 

employee 

involvement 

Improvement 

product innovations / 

major and minor 

changes / high 

involvement 

I think it is most of the time R&D, when it is about a new project, maybe 1 or 2 non-

R&D employees, so around 75/25. 

R&D / product 

innovation / EDI 

Productivity / radical 

product innovation / 

employee 

involvement 

Improvement 

product innovations / 

major changes / high 

involvement  

With regard to small changes, new to the company for the product, than it could be 

another division, because more non-R&D employees have something good to say 

about existing products.  

R&D / product 

innovation / EDI 

Productivity / 

incremental product 

innovation / 

employee 

involvement 

Improvement 

product innovations / 

minor changes / high 

involvement  

Now you are talking about efficiency. Yes I think this is all about the level of process 

innovation. 

Process 

innovation 

Efficiency Lower costs  

I think it is mostly process innovations, because the product is already really good. It 

is more that we look at how can we attract more, or what can we offer as an extra to 

the customer which makes it possible to produce even more.  

Process 

innovation 

Efficiency Produce more 
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I think there is one really big effect and that is the efficiency.  Process 

innovation 

Efficiency Lower costs / 

produce more 

There are some international teams that look at the best practices and trying to put it 

in a standard process for improvement. So they are trying to make the things that are 

working today, become batter. 

Process 

innovation 

Efficiency Lower costs / 

produce more  

I am not sure, because I do not think you can see immediately results from doing a 

training, but I think indirectly, the employees train there competences and these 

competences are necessary for different process technologies, so yeah indirectly I 

think this is the case 

Process 

innovation / EDI 

Efficiency / 

competence building 

Lower costs / 

produce more / 

training  

If that also fits the subject, than there are definitely trainings that we facilitate that 

have an important interface with innovation. And that is both on product and process 

innovation. 

Process 

innovation / 

product 

innovation / EDI 

New techniques / 

Radical and 

incremental product 

innovation / 

competence building 

Major / minor 

changes / training  

I do not think our training and courses have effect on product innovation Product 

innovation / EDI 

Radical and 

incremental product 

innovation / 

competence building 

Major / minor 

changes / training 

For product innovation I do not think so. A lot of our new products that we bring to 

the market are based on the wishes the customers has. We do a lot of market research 

for it. And to change existing products, I think it is most of the time the creativity of 

an employee. For example, I think 2 years ago one of the product employees came to 

my office and wanted to share an idea he had for one of the bottles of our products. 

The idea was really good, but eventually not financially feasible. So, no. 

Product 

innovation / EDI 

Radical and 

incremental product 

innovation / 

competence building 

Major / minor 

changes  / training  

Yes, also they are focusing on the competition, to see if there are other ways to make 

the product better or to make new products possible 

Product 

innovation 

Radical and 

incremental product 

innovation 

Major / minor 

changes  

Mm, incremental, I think the current process is the reason for trying to discover flaws 

in the processes and products and to optimize these. With radical product innovation, 

it is possible, that you work out an idea that has nothing to do yet with the 

organization. You are not even sure if it fits the organization. 

Product 

innovation / EDI 

Radical and 

incremental product 

innovation  / 

employee 

involvement 

Major / minor 

changes / high 

involvement 

So, in summary you say that R&D is more on the radical product innovations and 

non-R&D is more on the incremental product innovations 

Product 

innovation / EDI 

/ R&D 

Radical and 

incremental product 

innovation / 

Major / minor 

changes / high 

involvement / 
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employee 

involvement / 

productivity  

improvements 

product innovation  

product innovation is suitable, the same holds for the commercial products that are in 

the market. Another thing is change management and change leadership 

Product 

innovation / EDI 

Radical and 

incremental product 

innovation / 

competence building 

Major / minor 

changes / training  

It is something from which we do not know if it is important in the future, but we 

invest a little bit, just to be sure. 

Product 

innovation 

Radical product 

innovation 

Big risk 

 


