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Abstract 
 

For many innovating companies, it is crucial to find a balance between exploiting their current 

capabilities and knowledge about existing areas of innovation and exploring new areas of innovation 

for the future to remain a successful company. Several studies have been conducted to investigate 

exploration and exploitation, but there are many steps in between them; it is a continuum. This also 

counts for the way a new area of innovation develops: typically from being an explorative domain 

towards a domain with a clear set of capabilities that can be exploited. The development of a new area 

of innovation is mainly important for firms with exploratory activities, since this is where the development 

from explorative domains towards exploitative domains usually takes place. Most studies focus on 

manufacturing firms, but it seems even harder to track the development path within Knowledge 

Intensive Business Services (KIBS). This thesis therefore investigates how this development path can 

be tracked by developing a conceptual framework and applying this framework to a section with 

exploratory activities within a KIBS.  
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Summary 
 

For many innovating companies, it is crucial to find a balance between exploiting their current 

capabilities and knowledge about existing areas of innovation and exploring new areas of innovation 

for the future to remain a successful company (Raisch, Birkinshaw, Probst, & Tushman, 2015). One 

way to create a balance between exploitation and exploration is by using behavioural and social means 

to integrate exploitation and exploration within a company (contextual ambidexterity) (Andriopoulos & 

Lewis, 2009). This master thesis graduation project has been conducted within a division that balances 

exploitation and exploration in this way: the section New Energy Technologies (NET) within DNV GL. 

 

Theoretical context 

 

This research will fill three research gaps that were identified in scientific literature. First, current 

research is mostly concerned with exploration or exploitation while there are many steps in between 

them; it is a continuum (see Figure 1). Second, a new area of innovation typically develops from being 

an explorative domain towards a domain with a clear set of capabilities that can be exploited. This 

development takes usually place within a firm that executes exploratory projects and explores new 

areas of innovation. Current research is not clear about how to track this development path and there 

are no clear strategic suggestions or indicators mentioned in the literature. Finally, most studies focus 

on manufacturing firms instead of services firms which also counts for studies about ambidexterity 

(balancing exploration and exploitation). Therefore, the focus of this thesis is on tracking the 

development path of a new area of innovation within a KIBS that executes exploratory projects. 

 

Empirical context 

 

DNV GL has several sectors which are divided into departments, each again divided into multiple 

sections. Some sections focus on exploration (Research and Innovation, R&I), others on exploitation 

(commercial departments) and the section New Energy Technologies (NET) does both. 

 

The problem of NET consists of two parts. First, it is currently possible to evaluate the whole team or a 

single project, but not a new area of innovation. Second, NET is being evaluated as a commercial team 

which results in the fact that financial performance is, at the moment, the most important indicator to 

evaluate the section. The problem is that when each new area of innovation is evaluated based on 

financial performance, the areas of innovation that are still in the exploration phase will be discontinued 

since the profit of these areas is not yet that high. Therefore, the following problem description can be 

Exploration

Exploitation

Figure 1: Many steps in between exploration and exploitation 
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formulated: If DNV GL will assess new areas of innovation of NET separately instead of assessing 

the whole team (based on financial performance), the effect will be that new areas of innovation 

get practically no chance to develop from explorative towards exploitative and there will be no 

representative view of the success (or failure) of new areas of innovation within the section NET. 

 

Research questions 

 

The theoretical context in combination with the problem statement leads to the research question of this 

thesis: Which conceptual dimensions and related indicators are important to track the 

development of new areas of innovation from explorative to exploitative within a KIBS? 

 

The conceptual framework with related indicators that results from the main research question will be 

applied to the section NET. The development path will be divided in four development phases to be 

able to identify possible differences and similarities between these phases. These observations will 

eventually result in possible dimensions that can be influenced by the management of NET with as a 

final goal to affect the development of new areas of innovation in a positive way. Therefore, one sub-

question is stated: Which conceptual dimensions and related indicators can be influenced by the 

management of NET to affect the development of new areas of innovation in a positive way? 

 

Theory and operationalization to the case 

 

Scientific literature regarding KIBS and ambidexterity (AD) resulted in several conceptual dimensions 

with all explorative and exploitative aspects. The conceptual dimensions regarding KIBS are divided 

into three categories, namely human capital (HC), social capital (SC) and organizational capital (OC). 

Afterwards, these dimensions were slightly adapted to make sure the framework can be applied in a 

relevant manner to DNV GL. Table 1 provides an overview of the conceptual dimensions. 

 

Table 1: An overview after the adaptation of the framework 

Conceptual dimensions Exploration  Exploitation 

AD: Financial performance No profit  Consistent profitability 

• Project type Subsidized  Commercial 

    

HC: Expertise of personnel Generalist  Specialist 

HC: Development of knowledge Broad  Deep 

HC: Junior vs Senior staff Juniors  Seniors 

    

SC: Interaction with clients Limited  Systematic 

• Visibility Low   High 

SC: Interaction with the scientific base Systematic  Limited 

SC: Partnerships Systematic  Limited 

SC: Interaction within the firm Basic  Applied 

    

OC: Absorptive Capacity (AC) Significant for exploration and exploitation 
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Empirical analysis 

 

The development path has been divided into four main development phases: exploration, transition, 

recent exploitation and established exploitation. Afterwards, the several new areas of innovation of NET 

were distributed across these phases. This has been done in cooperation with the head of the section 

NET by discussing the development of the associated market, the type of projects NET executes and 

strategic decisions NET made regarding the new areas of innovation. These developments were 

combined with the data from the conceptual dimension revenue (financial performance) to make sure 

each new area of innovation was placed in the correct development phase. This resulted in the 

distribution that is shown in Table 2. 

 

Table 2: Distribution of the new areas of innovation 

Exploration Transition Recent exploitation Established exploitation 

Circular Economy Electric vehicles Solar AM: testing 

Heat Smart Grids Energy Storage Defense 

AM: IP    

 

A cross-sectional analysis has been conducted to be able to identify differences and similarities 

between the four development phases. Afterwards, the current strategies of NET were discussed to be 

able to identify if they could change their strategy to influence the development path. This analysis 

shows that subsidized versus commercial projects, the expertise of personnel, junior versus senior staff, 

interaction with the scientific base and partners and finally absorptive capacity are conceptual 

dimensions that have the ability to track the development path. Furthermore, the amount of subsidized 

projects, the expertise of personnel, the amount of junior staff, the interaction with outside parties and 

the absorptive capacity can all be influenced by the management of NET to ultimately affect the 

development path from exploration to exploitation. 

 

Discussion and conclusion 

 

The analysis showed that the revenue develops quite slowly in the beginning of the development path 

and significant differences occur when a new area of innovation reaches the exploitation phase. 

Financial performance is, as assumed in the beginning of this thesis, not a good conceptual dimension 

to track the development path in the beginning of the development, but later on financial performance 

can be used as a reliable conceptual dimension. Therefore, the conceptual dimensions that are also 

able to track the development path according to this research should also be tracked by the 

management of NET to get a representative view of the path. Besides that, it would be wise to structure 

some rules or guidelines regarding the conceptual dimensions that also have the ability to influence the 

development path. This can result in a faster development of new areas of innovation.  
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 Introduction 
 

For many innovating companies, it is crucial to find a balance between exploiting their current 

capabilities and knowledge about existing areas of innovation and exploring new areas of innovation 

for the future to remain a successful company (Raisch, Birkinshaw, Probst, & Tushman, 2015). One 

way to create a balance between exploitation and exploration is by using behavioural and social means 

to integrate exploitation and exploration within a company (Andriopoulos & Lewis, 2009). This master 

thesis graduation project has been conducted within a division that balances exploitation and 

exploration in this way: the section New Energy Technologies (NET) within DNV GL (a fusion between 

Det Norske Veritas and Germanischer Lloyd). This chapter first describes the theoretical context of this 

thesis followed by some empirical information. Second, the problem of NET will be discussed which 

(combined with the research gaps) results in a research question. Afterwards, the scope of the research 

and the relevance of this research for KIBS and for science are stated followed by the research 

approach. Finally, this chapter will end with a description of how the remainder of this master thesis is 

structured. 

 

1.1 Theoretical context 
 

Achieving exploitation and exploration at the same time within the same firm is a difficult task, but it is 

necessary to be successful as an innovative company in technology dynamic sectors. An ambidextrous 

company, a company that exploits and explores, is successful in exploiting existing areas of innovation 

and exploring new areas of innovation at the same time. There are multiple ways to reach ambidexterity, 

but two theories are dominating current research: contextual and architectural ambidexterity 

(Andriopoulos & Lewis, 2009). Contextual ambidexterity integrates exploitation and exploration by using 

behavioural and social means, whereas architectural ambidexterity differentiates exploitation and 

exploration by means of spatial or temporal separation (Andriopoulos & Lewis, 2009). Many researchers 

have investigated the characteristics of contextual and architectural ambidexterity, their differences, but 

also the characteristics and differences between exploration and exploitation. 

 

  

However, a research gap can be identified in current scientific literature about exploration and 

exploitation. Current research is mostly concerned with exploration or exploitation while there are many 

Exploration

Exploitation

Figure 1.1: Many steps in between exploration and exploitation 
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steps in between them; it is a continuum (see Figure 1.1) (Gupta, Smith, & Shalley, 2006). This also 

counts for the way a new area of innovation develops: typically from being an explorative domain 

towards a domain with a clear set of capabilities that can be exploited with many steps in between them. 

Current scientific literature is not clear about how to track this development path, which conceptual 

dimensions can and should be used and in which indicators this results. This information would allow a 

firm to identify how far a new area of innovation is on the development path which is necessary to 

decide if the topic is on the right track (from exploration to exploitation) or not. This knowledge can 

therefore help firms to make founded decisions about new areas of innovation: should they be 

discontinued or is there a chance they will become fully exploitable in the future? 

 

The development of a new area of innovation is important for companies that are executing explorative 

projects and explore new areas of innovation. The reason for this is that the development from 

explorative domains towards exploitative domains usually takes place within these firms. However, 

current research is not clear about how to manage this development within such a company; there are 

no clear strategic suggestions, operationalization methods or indicators mentioned in the literature. A 

lot of research has been executed about the construction of ambidexterity and how it can be enabled 

(Carmeli & Halevi, 2009), but not on the development path of a new area of innovation and the possible 

management implications that will result from this type of research. That is why this study will focus on 

firms that conduct exploratory projects and explore new areas of innovations to be able to study the 

development path of a new area of innovation. 

 

Finally, most studies focus on manufacturing firms instead of service firms. This also counts for studies 

about ambidexterity. However, it seems harder to track the development of a new area of innovation 

within a Knowledge Intensive Business Service (KIBS) than in a manufacturing firm, because the 

‘product’ of a KIBS is an intangible good: knowledge. This means that it cannot be measured by using 

the traditional ways of measuring, for example, accounting (Bontis, Dragonetti, Jacobsen, & Roos, 

1999). Therefore, it is a lot harder to track the development path of a new area of innovation within a 

KIBS; an intangible good is part of the development of the domain. Furthermore, the managerial 

routines of a KIBS are often primarily based on exploitation rather than exploration (Jensen, Poulfelt, & 

Kraus, 2010). There are no specific managerial routines for firms and sections within firms that explore 

and there are no instructions to track the development path of the various new areas of innovation from 

exploration to exploitation. Combining this information with the research gaps mentioned before has led 

to the decision to focus this thesis on tracking the development path of a new area of innovation within 

a KIBS or a section of a KIBS that executes exploratory projects.  

 

1.2 Empirical context 
 

This thesis has been conducted within the company DNV GL. DNV GL is a Norwegian technical 

consultancy firm which has locations all over the world. The company mainly operates in the sectors 

maritime, oil and gas, energy, business assurance and software with as a purpose to “safeguard life, 

property and the environment” (DNV GL, 2015). The company has several sectors which are divided 

into departments, each again divided into multiple sections. Some sections focus on exploitation and 

other sections focus on exploration. The section Research and Innovation (R&I) is one of the explorative 

sections and therefore has a long-term vision which is over two years. This section focuses completely 
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on exploring new areas of innovation and to develop new capabilities for DNV GL. The exploitative 

sections are commercial and have a short-term focus; they focus mostly on the present. Their main 

goal is to exploit existing capabilities of DNV GL to gain profit. There is however one section that applies 

exploration and exploitation at the same time: the section New Energy Technologies (NET). Their focus 

is approximately two years ahead and their goal is to take new areas of innovation to the next phase: 

from exploration to exploitation. This means they conduct projects regarding new areas of innovation, 

but also gain profit by conducting projects regarding areas of innovation that are already exploitable. 

NET is thus a section that focuses on exploration and exploitation at the same time without using spatial 

of temporal separation and therefore applies contextual ambidexterity (see Figure 1.2). NET is part of 

the energy sector within DNV GL which is located in the Netherlands. At the moment the team is busy 

with topics like energy storage, grid integration, electric vehicles and heat. 

 

Figure 1.2: The structure of DNV GL 

 

DNV GL is a Knowledge Intensive Business Service (KIBS) which means their main capability consists 

of providing professional knowledge to business clients (Muller & Doloreux, 2009). DNV GL is (as 

mentioned before) divided into explorative sections, exploitative sections and sections that explore and 

exploit, but most sections focus on exploitation. At this moment financial performance is the most 

important indicator (for the exploitative sections, but also for the sections that explore and exploit) to 

evaluate the sections. Only the sections that are focussing completely on exploration (R&I) also have 

other indicators besides financial performance. This is the starting point of the problem that the sections 

that integrate exploration and exploitation are facing: they are only evaluated based on financial 

performance. This corresponds to the results of the research by Jensen, Poulfelt and Kraus (2010): the 

managerial routines of a KIBS are often primarily based on exploitation. NET is experiencing this 

problem, but the problem is illustrative and represents typical challenges that many KIBS that invest in 

exploration (and exploitation) come across. 

 

1.2.1 Problem description 

 

NET starts most new areas of innovation with a few subsidized projects to gain knowledge about the 

domain. When the section has absorbed enough knowledge, they will most likely start a few commercial 

projects. In this way NET will slowly shift from exploring a new area of innovation to exploiting this area. 

The area will eventually become profitable and will thus become a new capability of DNV GL; an area 

of innovation to exploit. 

 

The first part of the problem NET faces is that it is currently not possible to evaluate a new area of 

innovation. It is possible to evaluate the team as a whole or a single project, but not a new area of 

innovation on its own. The second part of the problem is that NET is being evaluated as a commercial 

DNV GL Sectors Departments Sections

Explorative

R&I

NET

Exploitative
Commercial 
departments
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team which results in the fact that financial performance is, at the moment, the most important indicator 

to decide if the section is performing well. This is currently not a problem, since the section as a whole 

is profitable, but it will be a problem if the new areas of innovation are being evaluated separately. A 

new area of innovation will in that case be assessed every three to six months and if the financial 

performance is too low, the topic will be discontinued. The problem is that new areas of innovation have 

mostly subsidized projects in the beginning and subsidized projects are often at loss; the section NET 

must even invest extra money into these projects. The result is that new areas of innovation will probably 

be discontinued with the new evaluation method (assessing each topic separately), because of revenue 

that is too low in the starting phase. A new area of innovation is in this case not getting a chance to 

grow towards a new capability of DNV GL. Only the existing areas of innovation will gain enough 

revenue to continue. To summarize, a new area of innovation will practically never become an area of 

innovation that is exploitable when they start with evaluating each new area of innovation on its own 

(see the left part of Figure 1.3). 

 

               

Figure 1.3: A schematic overview of the problem with the possible solution 

 

For DNV GL it is important to develop new capabilities and to create new areas of innovation that can 

be exploited in order to maintain their position on the market. However, this will not be possible with the 

current method of evaluating NET (financial performance) in combination with the new method of 

evaluating each new area of innovation separately; this method does not provide a representative view 

of how each new area of innovation performs since financial performance is the only indicator. It is 

important to keep track of the development of new areas of innovation to determine if the area in 

question should be discontinued, if the area is still a new area of innovation and thus needs more 

NET introduces a new area of 
innovation

Financial performance is the 
only indicator to decide if the 

topic is on the right track

There is no representative view 
of the development of new 

areas of innovation

The topic does not have a 
chance to grow

NET introduces a new area of 
innovation

There are multiple indicators 
to decide if the topic is on the 

right track

There is a representative view 
of the development of new 

areas of innovation

The topic gets a better 
chance to grow
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exploring or if a shift has taken place and that the area of innovation has become exploitable. It is 

however also important to know what NET can do to make sure a new area of innovation remains on 

track or finds the right track again. To be able to achieve this, other indicators than financial performance 

should be introduced to decide if a new area of innovation is on the right development track: from 

exploration to exploitation (see the right part of Figure 1.3). The firm should not only look at what is 

happening right now, but they should try to predict the future: “Has this new area of innovation a chance 

to grow towards an area of innovation that can be exploited?”. This is a question that every KIBS that 

conducts exploratory projects can ask themselves; it is a general problem.  

 

Based on the problem description above, the following problem statement can be formulated: If          

DNV GL will assess new areas of innovation of NET separately instead of assessing the whole 

team (based on financial performance), the effect will be that new areas of innovation get 

practically no chance to develop from explorative towards exploitative and there will be no 

representative view of the success (or failure) of new areas of innovation within the section New 

Energy Technologies. 

 

1.3 Research questions 
 

The theoretical context in combination with the problem statement leads to the research question of this 

thesis. It is important to keep in mind that this research focuses on a Knowledge Intensive Business 

Service (KIBS) and that a KIBS should be treated in a different way than for example a manufacturing 

firm. The reason for this is that the innovation behaviour in services is significantly different from the 

innovation behaviour in manufacturing. Differences can for instance be found in the effect of human 

capital on innovation, the effect of absorptive capacity and the effect of internal or external knowledge 

sources on innovation (Pires, Sarkar, & Carvalho, 2008). These differences are caused by the main 

difference between a KIBS and a manufacturing firm: the product of a KIBS is an intangible good 

(knowledge) and the product of a manufacturing firm is a tangible good. KIBS are furthermore a special 

type within the service industry and are especially interesting because of their important role within the 

innovation system: producing and diffusing knowledge through the entire system (Janssen, 2015) 

(Muller & Zenker, 2002). The focus on KIBS has therefore been taken into account when formulating 

the following research question: 

 

� Which conceptual dimensions and related indicators are important to track the 

development of new areas of innovation from explorative to exploitative within a KIBS? 

 

The result of the main research question will be a conceptual framework with related indicators mapping 

each dimension. After answering the main research question, this framework will be applied to DNV GL 

and specifically to NET: the framework will be brought into practice. The development path will be 

divided in four development phases and the several new areas of innovation which NET is currently 

exploring or has been exploring in the past will be distributed across these development phases. In this 

way it is possible to identify differences and similarities between these phases. These observations will 

be compared with the theory to optimize the conceptual framework and will eventually result in possible 

dimensions that can be influenced by the management of NET with as a final goal to affect the 

development of new areas of innovation in a positive way. Therefore, one sub-question is stated: 
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� Which conceptual dimensions and related indicators can be influenced by the 

management of NET to affect the development of new areas of innovation in a positive 

way? 

 

1.4 Research justification 
 

This graduation thesis has several scientific and management implications. 

  

1.4.1 Scientific contributions 

 

Until now, current research is not clear about how to track the development path of a new area of 

innovation from being explorative towards being exploitative even though this is really important for 

firms that execute explorative projects. Scholars have focused on several aspects of exploration and 

exploitation, but the development path is not one of them. This research will contribute to current 

research by focusing on tracking this development path within a division that executes explorative 

projects which will broaden scientific research about ambidexterity, exploration and exploitation.  

 

A Knowledge Intensive Business Service differs significantly from manufacturing firms when it comes 

to innovation behaviour and should therefore be treated in a different way (Pires, Sarkar, & Carvalho, 

2008). However, the study of innovation in the service sector is under-presented in current scientific 

research which makes it a relatively new research topic. Furthermore, KIBS are mostly known for 

developing incremental knowledge and not so much for their explorative activities. This research 

therefore contributes to science by focusing on the explorative activities of a KIBS, a part of the service 

sector, instead of on a manufacturing firm. 

 

To conclude, this research will combine theories about KIBS and ambidexterity with as a final goal to 

construct a conceptual framework that can track the development path of a new area of innovation 

within a section of a KIBS that applies contextual ambidexterity (exploring and exploiting at the same 

time). This framework will provide better insights into the explorative activities of a KIBS and especially 

the development of new areas of innovation within a KIBS that explores. So, this master thesis finally 

contributes to research by combining theories about ambidexterity and KIBS. 

 

1.4.2 Management implications 

 

For KIBS (DNV GL), but mostly for the management of the sections that execute explorative projects 

within a KIBS (NET), this research will provide a method with multiple dimensions to track the 

development path of different new areas of innovation. This method is needed to make sure promising 

new areas of innovation will get the chance and time to grow to eventually become an area to exploit. 

Furthermore, new areas of innovation that are not on the right development track can be discontinued 

before too much time and effort has been put in these topics or management can try to put them back 

on the right development path (from exploration to exploitation). It is furthermore useful for such a 

section to obtain more insights into scientific theories about the different dimensions which influence 

the development of the different areas of innovation. This can help them to influence the development 
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path of new areas of innovations themselves. These theories will come from research about KIBS and 

research about ambidexterity and can be used to improve the innovation process and the way the 

management handles new areas of innovation and their resources.  

 

1.5 Research approach 
 

The first step of this research is to identify conceptual dimensions that can help to track the development 

path of a new area of innovation. Afterwards, the framework that results from this step will be brought 

into practice. The research has a case study research design and is mostly quantitative with some 

qualitative elements like interviews. Furthermore, the research goal is exploratory, since the 

development path of a new area of innovation from explorative to exploitative has not been widely 

researched before and therefore no structural guidance on studying this development path exists. 

 

This thesis consists out of two main parts: a theoretical part (construction of a framework) and an 

empirical part. Both are needed to be able to eventually answer the research question and its sub-

question mentioned before and to draw any conclusions. This section will describe the research 

approach that has been used in this research.  

 

1.5.1 Constructing a framework 

 

The goal of this part of the research is to identify conceptual dimensions that are important to track the 

development of new areas of innovation from explorative to exploitative. First, conceptual dimensions 

from scientific literature about ambidexterity will be identified. Each conceptual dimension has an 

explorative side and an exploitative side which makes it easier to eventually track the development 

path. After this first step, scientific literature about KIBS will result in another set of conceptual 

dimensions which also have explorative aspects and exploitative aspects. The two sets of conceptual 

dimensions form together the conceptual framework of this thesis. This conceptual model will help to 

track the development of a new area of innovation from exploration to exploitation. 

 

After the construction of the conceptual model, the model will be slightly adapted and operationalized 

to make sure the framework can be applied to the section New Energy Technologies of DNV GL. To 

validate the framework and to be able to adjust the framework to NET, two semi-structured interviews 

with the management of NET and a brainstorm meeting with all the employees of NET will be organized. 

This results in some additional dimensions, but also some conceptual dimensions that will be removed 

from the framework. This will be done when a conceptual dimension cannot be applied to the section 

NET. Afterwards, a framework that can be operationalized has been realized. The second step is to 

identify indicators for every conceptual dimension in the framework. This will be done with the help of 

information obtained from the interviews and the brainstorm meeting (which data is available via        

DNV GL and which data is not) and some scientific literature about empirical analyses to fill the gaps. 

Afterwards, the framework is ready to be empirically tested and analysed. 
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1.5.2 Empirical analysis 

The conceptual framework will be brought to practice by executing an empirical analysis. This will be 

done by using data from the financial department of DNV GL and data from a survey that will be spread 

amongst the employees of the section New Energy Technologies. This will result in a quantification of 

every indicator in the operationalized framework. The timeframe of this research and the availability of 

data do not allow me to track a new area of innovation from the beginning towards the end. The new 

areas of innovation are therefore divided into four development phases: exploration, transition, recent 

exploitation and established exploitation. This cross-sectional analysis allows me to identify differences 

and similarities between the four main phases of the development path and to compare these with the 

theory. Afterwards, I will identify which dimensions can be influenced by NET with as a final goal to 

affect the development of a new area of innovation in a positive way. 

 

1.5.3 Research quality 

 

This section describes the terms validity and reliability and how these are applied in the empirical 

analysis.  

  

1.5.3.1 Validity 

There are three types of validity: construct validity, internal validity and external validity. Construct 

validity is about the way of measuring the conceptual dimensions. The measuring instrument must 

measure what it is intended to measure (Aken, Berends, & Bij, 2007). This can be done by using multiple 

sources to ensure triangulation (Yin, 2009). Most data was collected by means of a survey. In addition, 

data from the financial department of NET, two interviews and the results of a brainstorm meeting were 

used to acquire additional information. The survey has been checked by the university supervisor and 

the supervisor from the company to ensure that the questions were clearly asked and that they covered 

every aspect of the conceptual framework. The second type of validity, internal validity, is about causal 

relationships. It is important that the relationships are justified and complete (Aken, Berends, & Bij, 

2007). In this research, little attention was paid to causal relationships and they have not been studied 

in a detailed manner. Therefore, the internal validity of this research is not relevant. Finally, external 

validity is the ability to generalize the results to other companies or organizations. This thesis has been 

conducted within one section of a company and was therefore a single case study. Furthermore, the 

framework that eventually has been quantified and empirically tested was specifically adapted for this 

section. Therefore, the adapted framework and the results cannot be applied directly to other 

organizations. However, the insights into the development path of a new area of innovation are also 

valid for other companies or organizations that conduct exploratory projects. It should be kept in mind 

that these companies must be knowledge intensive, since the conceptual framework is based on 

Knowledge Intensive Business Services.  

 

1.5.3.2 Reliability  

Reliability is the probability that when replicating a research or method identical, or at least similar, 

results can be produced. It is therefore important to have as little as possible biases in the research 

(Briggs & Coleman, 2007). These biases can occur through the researcher, the instrument and the 

respondent. The research must be independent of these factors. This means that it should not matter 



9 
 

who conducted the research, the results must be the same. To reduce this risk a survey has been 

developed and an interview protocol has been made for the interviews. Besides that, it is recommended 

to use multiple research instruments to make sure the results are not dependent on one measuring 

method. The data for this research was collected by means of the financial department, a survey, semi-

structured interviews and a brainstorm meeting. Finally, it should not be possible that one respondent 

can influence the results. Therefore, all the employees of the section NET were asked to participate in 

the survey to have as many respondents as possible.  

 

1.6 Document structure 
 

The document structure of this thesis is shown in Figure 1.4. 

 

 

Figure 1.4: The document structure of this thesis 

  

•Using theories about ambidexterity and KIBS to construct a 
conceptual framework (chapter 2)

•Operationalization of the framework (chapter 3)

1. Constructing a 
framework

•Applying the framework to NET (chapter 4)
•Analysis of the results (chapter 4)

2. Empirical Analysis

•Conclusion (chapter 5)
•Discussion (chapter 5)

3. Synthesis
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 Theory 
 

The introduction has shown that this thesis will focus on how a KIBS with explorative activities can track 

the development path of a new area of innovation from being explorative towards being exploitative. 

Therefore, the goal of this chapter is to obtain a better understanding about exploration and exploitation 

and to identify conceptual dimensions which can help to track the development path of new areas of 

innovation from exploration to exploitation. However, since this research focuses specifically on a KIBS, 

it is also necessary to understand the characteristics of a KIBS. This literature will result in a second set 

of conceptual dimensions which may influence the development of a new area of innovation. 

 

In the first section, I will describe exploration and exploitation including the conceptual dimensions that 

follow from this theory. The second section will contain the most important characteristics of a KIBS and 

the conceptual dimensions that can be derived from this information. The final section of this chapter 

will combine and summarize the theories of KIBS and ambidexterity (exploration and exploitation). This 

structure is displayed in Figure 2.1. 

 

Figure 2.1: Structure of the theory 

 

2.1 Ambidexterity 
 

Ambidexterity is currently a popular theme in 

research and has gained much attention in the 

last few decades. However, a shift has taken 

place from structural ambidexterity towards 

contextual ambidexterity, since researchers 

started to realize the importance of balancing 

contradictory tensions (Gibson & Birkinshaw, 

2004). This is at the same time also the most 

challenging part; more exploration means less 

exploitation and also the other way around: more exploitation means less exploration (see Figure 2.2).  

 

As mentioned earlier, contextual ambidexterity differentiates exploitation and exploration by means of 

behavioural and social means. Since the section NET within DNV GL applies this type of ambidexterity 

this will be the type of ambidexterity this research will focus on. Contextual ambidexterity has become 

more important during the last decade, because scholars have recognized the importance of balancing 

exploration and exploitation (both/and) instead of making trade-offs (either/or) (Gibson & Birkinshaw, 

Ambidexterity (2.1) Key characteristics
Conceptual 
dimensions

Combining KIBS 
and Ambidexterity 

(2.3)

KIBS (2.2) Key characteristics
Conceptual 
dimensions

Exploitation

Exploration

Figure 2.2: Balancing exploration and exploitation 
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2004). The main result of such a structure is that every employee can exploit current capabilities, but 

at the same time investigate new areas of innovation. There are two arguments to apply contextual 

ambidexterity instead of architectural ambidexterity (spatial or temporal separation). The first argument 

is that there are no coordination problems between different divisions which would be the case when 

applying spatial separation. The second argument is that the model of contextual ambidexterity is 

possibly more sustainable, because an entire division is being adapted instead of each separate division 

(Gibson & Birkinshaw, 2004). However, there is also a downside. Applying contextual ambidexterity 

means that each individual must choose what he or she is going to do next: they must make their own 

choices and divide their time between exploration and exploitation wisely (Gibson & Birkinshaw, 2004). 

If this is not done correctly, it is possible that there is no balance between exploration and exploitation. 

It is therefore important that employees are able to make valid judgments. 

 

The two key concepts of ambidexterity, exploration and exploitation, will be addressed in the following 

sub-section with as a goal to identify conceptual dimensions that indicate differences between 

exploration and exploitation. Since exploration and exploitation complement each other, their 

conceptual dimensions will often be the opposite of each other. The conceptual dimensions will 

eventually help to track the development path of new areas of innovation from exploration to 

exploitation. 

 

2.1.1 Exploration and Exploitation 

 

A firm needs several resources to be able to be successful. These resources are the same for a firm 

that is exploring as for a firm that is exploiting. However, these resources must be used in a different 

way when exploring or exploiting due to the different characteristics of exploration and exploitation. The 

main difference between exploitation and exploration has been described in a detailed manner by March 

(1991): “The essence of exploitation is the refinement and extension of existing competences, 

technologies, and paradigms. The essence of exploration is experimentation with new 

alternatives.”. Practically every other difference between exploration and exploitation follows from this 

statement. For instance, exploration is less certain than exploitation, because it is impossible to see the 

future and thus to know if an area of innovation will become exploitable and successful. Following this 

reasoning, another significant disadvantage of exploration is that there is no direct positive feedback 

when exploring a new area of innovation; 

exploration has a longer time horizon than 

exploitation (March, 1991). This feedback 

is among other things revenue and profit. 

Exploration will provide profit for the future, 

while exploitation provides direct profit for 

the present (March, 1991). Consistent 

profitability and stable revenues are 

therefore important for successfully 

exploiting an area of innovation 

(Andriopoulos & Lewis, 2009). If the profit 

is not yet consistent and high enough, the 

area of innovation is probably still at the beginning of the development path (see Figure 2.3).  

P
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b
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y

Exploration                            Exploitation

Figure 2.3: The conceptual dimension profitability 
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Raisch, Birkinshaw, Probst and Tushman (2015) state that exploitation can also be seen as 

implementation while exploration is more about creativity. If a firm executes more implementation 

projects or is mainly concerned with implementing their existing capabilities, this firm is exploiting 

instead of exploring. This is the second conceptual dimension that results from literature about 

exploration and exploitation. 

 

Finally, Andriopoulos and Lewis (2009) name another conceptual dimension for exploitation which is 

repeat clients. If clients are returning to your firm for another project about a specific topic, this is a sign 

of exploitation. This reasoning can also be turned the other way around. If clients are not returning to 

your firm and if there are thus only new clients, this is a sign of exploration.  

 

2.1.2 Conclusion 

 

Three conceptual dimensions that can help to track the development path of a new area of innovation 

from explorative to exploitative can be identified after analysing scientific literature about exploration 

and/or exploitation: financial performance, project type and client type. Each conceptual dimension can 

be described in two ends of a continuum. The client type exists for example mostly out of new clients 

while exploring and there will be more repeat clients while exploiting. However, if a new area of 

innovation is somewhere in between exploring and exploiting, there will be new clients, but also some 

clients that are returning to the firm. The new area of innovation is in this case already developing 

towards exploitation, but this does not mean the area is already there; the new area of innovation is 

transitioning. This logic can be applied to every conceptual dimension and gives an indication of how 

far a specific new area of innovation is on its development path (see Table 2.1). 

 

Table 2.1: An overview of the conceptual dimensions belonging to ambidexterity 

Conceptual dimensions Exploration  Exploitation 

Financial performance No profit  Consistent profitability 

Project type Creativity  Implementation 

Client type New clients  Repeat clients 

 

2.2 Knowledge Intensive Business Services 
 

In the past decades, a shift has taken place towards a service society in which knowledge is seen as a 

central resource of innovation (Hipp & Grupp, 2005). This resulted in a change of the innovation process 

from an efficient industrial production process towards a learning process over time. Therefore, the 

demand for Knowledge Intensive Business Services (KIBS) became higher (Hipp & Grupp, 2005). 

Knowledge Intensive Business Services, also known as Professional Service Firms (PSF), have been 

described in many different ways by using several characteristics and definitions. Here, I choose the 

following precise definition of a KIBS: “Private companies or organizations that rely heavily on 

professional knowledge, i.e., knowledge or expertise related to a specific (technical) discipline 

or (technical) functional-domain to supply intermediate products and services that are 

knowledge based.” (Den Hertog, 2000). 
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KIBS were in the past not seen as a major contributor to innovation. The most common opinion was 

that they could strengthen or reinforce their clients’ innovation capacities, but that they were not capable 

of innovating themselves (Muller & Doloreux, 2009). However, knowledge intensive services have 

become more important since knowledge became more significant for the economy (Muller & Zenker, 

2002). Besides that, Den Hertog (2000) stressed the importance of the role of KIBS in the innovation 

process, which meant that the opinion about KIBS changed and they became true innovators. There 

are mainly three roles a KIBS can play in supporting innovation: facilitator of innovation, carrier of 

innovation or source of innovation. A facilitator provides support to the client firm in their innovation 

process. However, the origin of the innovation does not lie within the KIBS and it is also not being 

transferred. These two functions are met by the two other roles a KIBS can fulfil: a carrier of innovation 

transfers an existing innovation from one firm or industry to their client and if a KIBS is a source of 

innovation they play an important role in developing the innovation itself (Den Hertog, 2000). This 

research will be conducted at a KIBS that explores and exploits and facilitates the innovation process 

in other firms or industries by providing three services: impact assessment, performance evaluation and 

independent implementation support. These are all services that help the client with their innovation 

process; they provide support. 

 

Figure 2.4: Three theoretical concepts concerning Intellectual Capital / KIBS 

 

Intellectual Capital is of major importance for a KIBS, because a KIBS relies on this type of capital to 

be successful as a company. Here, I rely on a framework developed by Kang and Snell (2009) to 

separate Intellectual Capital into three types of capital: human capital, social capital and organizational 

capital (see Figure 2.4). These three types have all explorative and exploitative aspects (Kang & Snell, 

2009). The conceptual dimensions follow logically from the theory about these three types of capital 

combined with theory about KIBS. They will be described in detail in the following three sub-sections. 

 

2.2.1 Human Capital 

 

Human capital is very important in the service sector (Hipp & Grupp, 2005). Human resources are the 

main resource of a Knowledge Intensive Business Service and the innovativeness of a KIBS is, in 

contrast to manufacturing firms, strongly associated with highly qualified employees (Jensen, Poulfelt, 

& Kraus, 2010) (Muller & Doloreux, 2009). These human assets are invaluable and are the source of 

competitive advantage. The reason for this advantage is that the human capital belonging to each firm 

is unique, rare and difficult to imitate for other firms (Criscuolo, Salter, & Sheehan, 2007). 

 

A KIBS relies heavily on the skills, talent and abilities (in other words, human capital) of their employees 

to conduct projects (Kang & Snell, 2009). The service they provide to their clients is, after all, knowledge, 

thus the expertise of personnel is important to complete these projects in a successful manner, 

Capital
Social 
capital

Organizational 
capital

Intellectual 
capital
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especially in firms which are project-based (Blindenbach-Driessen & Ende, 2006). The projects that are 

executed within a KIBS can form the base for opportunities to deploy the existing knowledge of the firm, 

but also opportunities to learn more about new topics and to develop new knowledge (Criscuolo, Salter, 

& Sheehan, 2007). It seems logical that the development of new knowledge about a specific topic can 

eventually result in more projects about this topic which again results in the development of new 

knowledge. This (continuous) cycle has been displayed in Figure 2.5. However, this is (of course) not 

the only way to acquire new knowledge. Another way is via social capital, this concept will be discussed 

in section 2.2.2. 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Knowledge embedded in human capital can be individual of collective. This means that each person in 

a group has certain knowledge about a topic, but also the group as a whole (Løwendahl, Revang, & 

Fosstenløkken, 2001). Knowledge at a collective level consists out of the knowledge of each individual, 

but also the information available to them and the combination of skills, norms and values that they 

share together (Løwendahl, Revang, & Fosstenløkken, 2001). There are different types of knowledge; 

each type has its own characteristics which makes them suitable for, for example, exploitation or 

exploration. This research will make the same distinction as Kang and Snell (2009) made; the distinction 

between specialist and generalist knowledge. The knowledge of a specialist is often more in-depth and 

will be used within specific knowledge domains while generalists are often multi-skilled with capabilities 

that can be used across different knowledge domains. The knowledge of a specialist is therefore more 

useful when exploiting (specific, deep knowledge for a specific domain) and the knowledge of a 

generalist is more useful when exploring (broad knowledge for several domains). This argumentation 

has also been used by Gupta, Smith and Shalley (2006), they operationalized exploration as search 

scope and exploitation as search depth. The search scope measures how broad a firm explores new 

knowledge (exploration) and the search depth measures how deep the existing knowledge of a firm is 

being reused (exploitation) (Katila & Ahuja, 2002) (Janssen, 2015). 

 

Criscuolo, Salter and Sheehan (2007) mapped the capabilities of a professional service firm (this is the 

same as a KIBS). While doing this, they made a distinction between junior and senior staff and this 

resulted in some interesting findings about KIBS. The most interesting result for this specific research 

is that the skills of senior employees are more integrated and that these skills have a stronger focus on 

the core areas of the firm compared to junior employees (Criscuolo, Salter, & Sheehan, 2007). 

Figure 2.5: Continuous cycle concerning the acquisition of new knowledge 
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Employees that focus on the core areas of a firm can be linked to exploitation while employees that 

have a broader interest can be linked to exploration. It seems therefore important for an explorative 

KIBS to have enough junior employees besides senior employees in order to keep exploring new areas 

of innovation and to make sure the firm does not just stick with their core areas.   

 

2.2.1.1 Conclusion 

The scientific literature about human capital leads to three conceptual dimensions. These dimensions 

are the expertise of personnel, the development of knowledge and the division between junior and 

senior employees (see Table 2.2). These three dimensions can help to track the development of a new 

area of innovation from explorative to exploitative. The higher the amount of specific types of human 

capital (generalist employees, broad knowledge and junior employees), the higher the chance a new 

area of innovation makes the transition from exploration towards exploitation (see Table 2.2). It is 

furthermore a sign that a new area of development is on the right track to become exploitative as soon 

as the knowledge about a topic becomes deeper, if the expertise of personnel is more specialized and 

if more senior employees are working on an area of innovation. 

 

Table 2.2: Conceptual dimensions belonging to human capital 

Conceptual dimensions Exploration  Exploitation 

HC: Expertise of personnel Generalist  Specialist 

HC: Development of knowledge Broad  Deep 

HC: Junior vs Senior staff Juniors  Seniors 

 

2.2.2 Social Capital 

 

Social capital is the knowledge that is available through social relationships (Kang & Snell, 2009). These 

social relationships provide extra knowledge via knowledge transfer. Knowledge transfer is therefore a 

way to acquire new knowledge from others (knowledge acquisition) or to provide new knowledge to 

others and thus obtain more human capital. If a firm is able to transfer knowledge from one unit to 

another in a successful manner this can result in an advantage for this firm; knowledge acquisition can 

contribute to the organizational performance of firms (Argote & Ingram, 2000). It has been proven that 

knowledge transfer is not only useful in manufacturing firms, but also (and maybe even especially) for 

service firms (Argote & Ingram, 2000). However, knowledge acquisition can occur from different people 

and groups of people and some will be important for the development of a new area of innovation and 

others maybe not or to a lesser extent. 

 

Firms with high knowledge intensity (like a KIBS) often have close customer relations (Hipp & Grupp, 

2005) (Hertog, 2000). This is mainly due to the fact that innovative behaviour is often dependent on this 

type of knowledge transfer: knowledge transfer with customers. Involving customers in the innovation 

process has a positive effect on the innovativeness of a KIBS (Janssen, 2015). This has been confirmed 

by the fact that companies with high knowledge intensity have named customers as very important 

sources of knowledge (Hipp & Grupp, 2005). This is however more difficult in the beginning of the 

development path, since the firm does not have much or even no clients (yet). The number of clients 
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will rise when the new area of innovation is further developed and when the firm has more to offer 

(knowledge) for future clients. 

 

Second, KIBS often have much interaction with the scientific base (Hipp & Grupp, 2005) (Hertog, 2000). 

Service companies with high knowledge intensity have named universities and other research institutes 

as important knowledge channels (Hipp & Grupp, 2005). Universities and research institutes are a 

useful source of scientific and technical knowledge (Janssen, 2015). This knowledge is needed to know 

what the current or potential needs of customers are (Janssen, 2015). It seems logic that these types 

of knowledge are mostly needed in the beginning of the development path, since that is the right 

moment to map the current and potential needs of customers for a specific new area of innovation; the 

firm has to know where they should focus on. These types of knowledge will become less important 

over time, since the firm itself has acquired enough knowledge to continue on its own and their role has 

become clear. The acquisition of these knowledge types will therefore become less frequent over time. 

 

Finally, KIBS tend to start consortium partnerships with other companies or organizations that are aimed 

at innovation (Janssen, 2015). These partnerships result in important knowledge flows about a specific 

new area of innovation for a KIBS and the costs are relatively low. Several studies have proven that 

KIBS benefit from these partnerships (Janssen, 2015). However, these partnerships are most likely 

needed at the starting phase of a new area of innovation since that is the time knowledge acquisition is 

needed most and the moment you want to innovate. Further on the development path the firm has 

enough knowledge by itself and no radical innovations are needed, just incremental steps. It can 

therefore be assumed that the same logic counts here as for interaction with the scientific base; the 

knowledge is mostly needed in the beginning of the development path. 

 

2.2.2.1 Conclusion 

The scientific literature about knowledge acquisition leads to three conceptual dimensions. These 

dimensions are interaction with clients, interaction with the scientific base and partnerships (see Table 

2.3). These three types of knowledge transfer are, according to the literature read, the most important 

ones for Knowledge Intensive Business Services. These transportation channels will make sure new 

knowledge is acquired. Without these interactions, it will be much harder to turn a new area of innovation 

into an area of innovation that can be exploited. 

 

Table 2.3: Conceptual dimensions of social capital 

Conceptual dimensions Exploration  Exploitation 

SC: Interaction with clients Limited  Systematic 

SC: Interaction with the scientific base Systematic  Limited 

SC: Partnerships Systematic  Limited 

 

2.2.3 Organizational Capital 

 

Organizational capital consists of knowledge that is captured within the firm in for instance processes, 

systems, and structures. However, organizational capital also provides a way to integrate and combine 

knowledge to be able to turn it into organizational knowledge (Kang & Snell, 2009). In this way, the firm 
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is able to use all the knowledge acquired via human capital and social capital in a valuable way. These 

abilities form together the firm’s absorptive capacity (Cohen & Levinthal, 1990). 

 

Absorptive capacity can be acquired in several ways. Training or courses that employees can attend 

(higher human capital) and in-depth interactions with for example clients (knowledge transfer) can 

influence the absorptive capacity of a firm (Cohen & Levinthal, 1990) (Tseng, Pai, & Hung, 2011).  

Research however implies that absorptive capacity is mostly a by-product of the investment in R&D 

(Cohen & Levinthal, 1990) (Tseng, Pai, & Hung, 2011). It is, unfortunately, not possible to make a 

specific distinction between the absorptive capacity needed for exploration and the absorptive capacity 

needed for exploitation; more absorptive capacity is always better. It can therefore be said that more 

absorptive capacity has always a positive influence on the development path of a new area of innovation 

from exploration to exploitation. 

 

2.2.4 Conclusion 
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Figure 2.6: An overview of the conceptual dimensions belonging to intellectual capital 
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The scientific literature about Knowledge Intensive Business Services and intellectual capital has given 

many insights such as knowing what a KIBS exactly is and does, important types of capital and, of 

course, the conceptual dimensions that were conducted from human, social and organizational capital. 

However, these types of capital also influence each other and are not only determined by their own 

conceptual dimensions. More social capital results in, for example, more human capital and with no 

organizational capital the firm would not even be able to use all this information in a useful way. 

Therefore, all this information can be combined and must be seen as a whole instead of separate 

pieces. The different key concepts, conceptual dimensions and the linkages between them that follow 

from the literature are displayed in Figure 2.6. 

 

2.3 Summary 
 

An explorative KIBS that has the intention to develop new areas of innovation that are first being 

explored towards areas that can be exploited and become a new capability of the firm, can be described 

by combining literature about KIBS and ambidexterity. The literature about ambidexterity (AD) resulted 

in three conceptual dimensions to track the development path of a new area of innovation, namely 

financial performance, project type and client type. The literature about KIBS resulted in seven 

conceptual dimensions. These are expertise of personnel, the development of new knowledge, junior 

versus senior employees, interaction with clients, interaction with the scientific base, partnerships and 

absorptive capacity. These conceptual dimensions resulted from three types of capital: human capital 

(HC), social capital (SC) and organizational capital (OC) (see Table 2.4 for a complete overview). 

All these dimensions together result in the conceptual framework that will be used for this thesis. It 

should be kept in mind that there are several linkages between the dimensions; they influence each 

other. This is why it is necessary to look at this framework as a whole and not just at its parts. 

 

Table 2.4: An overview of the conceptual dimensions to track the development path 

Conceptual dimensions Exploration  Exploitation 

AD: Financial performance No profit  Consistent profitability 

AD: Project type Creativity  Implementation 

AD: Client type New clients  Repeat clients 

    

HC: Expertise of personnel Generalist  Specialist 

HC: Development of knowledge Broad  Deep 

HC: Junior vs Senior staff Juniors  Seniors 

    

SC: Interaction with clients Limited  Systematic 

SC: Interaction with the scientific base Systematic  Limited 

SC: Partnerships Systematic  Limited 

    

OC: Absorptive Capacity (AC) Significant for exploration and exploitation 
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 Operationalization to the case 
 

Before the conceptual framework can be applied to the section New Energy Technologies within       

DNV GL, the framework will be slightly adapted to make sure the framework can be applied in a relevant 

manner to DNV GL. Each conceptual dimension must be translated into measurable indicators to be 

able to quantify each dimension. In the first section of this chapter the adaptation of the framework will 

be discussed and the second section will describe the indicators that will be used to quantify each 

conceptual dimension. 

 

3.1 Adaptation of the framework 
 

3.1.1 Method 

 

The validation of the framework has been done by taking two semi-structured interviews with the current 

head of NET and with the former head of NET. These persons were chosen to be interviewed, because 

they have been managing and have been working within NET together for more than a decade and 

thus know exactly what is going on within this section. The aim of the interviews was to check if every 

conceptual dimension can be applied to NET and if there are no important conceptual dimensions 

missing in the framework. Before the interviews were taken, an interview guide was made to make sure 

every aspect of the framework had been discussed (see Appendix 1). The interviews were semi-

structured so the interviewer was able to ask some in-depth questions about certain answers and 

maybe go into some other directions after an interesting answer of the interviewee. After the interviews, 

the framework was also discussed with the whole team of NET by organizing a brainstorm meeting. 

The outcomes will be compared to one another and will eventually result in some adaptations of the 

framework. 

 

3.1.2 Conceptual Dimensions 

 

After the interviews and the brainstorm meeting, I decided to remove some conceptual dimensions from 

the framework, but also to adapt a few dimensions and to add some new dimensions to the framework. 

These changes will be discussed for each group of conceptual dimensions: ambidexterity, human 

capital, social capital and organizational capital.  

 

3.1.2.1 Ambidexterity 

The scientific literature about ambidexterity resulted in three conceptual dimensions: financial 

performance, project type and client type. The conceptual dimension financial performance has been 

confirmed to be a relevant dimension by the interviewees. However, the conceptual dimensions project 

type and client type were not found to apply to the NET case by the interviewees and have therefore 

been redefined or removed from the framework. 

 

The dimension project type cannot be applied to the section New Energy Technologies in its current 

form. NET executes three types of projects: impact assessments, performance evaluations and 
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independent implementation support. It seems logic that the independent implementation support 

projects fit with the project type implementation and therefore belong to the exploitation phase, but this 

is not the case. NET also executes implementation projects for prototypes which means that these 

projects are executed in the exploration phase and not in the exploitation phase. There are no clear 

differences between the three project types, since they can be executed in every phase of the 

development path depending on the goal of each project. However, project type can be redefined by 

making a difference between subsidized projects and commercial projects (instead of implementation 

and creativity). When NET launches a new area of innovation they start with some subsidized projects 

to acquire knowledge about the topic. Afterwards, when enough knowledge has been obtained, NET 

will start with executing some commercial projects to gain money and eventually, the subsidized 

projects have been replaced by commercial projects. So, in the beginning of the development path 

there will be mostly subsidized projects and if the topic is ready to be exploited there will be mostly 

commercial projects. This dimension has a lot in common with the conceptual dimension financial 

performance. The more commercial projects NET executes, the more consistent the profitability will get. 

Project type will therefore be added to the framework as a sub-dimension of financial performance. 

 

The final dimension that belonged to the original framework was client type. According to theory, there 

are new clients when exploring a new area of innovation and there are repeat clients when exploiting a 

new area of innovation. However, this is not the case for NET. The interviewee said it is not the most 

common way to have a new topic and a new client, since it is more common to have a new topic with a 

repeat client or an existing topic with a new client. This means only the area of innovation or the client 

can be new at the same time. It is possible to have a new client and a new topic at the same time, but 

in this way NET has to learn the new client and has to gain knowledge about a new area of innovation 

all at once. It is easier and more efficient to do this separately. Therefore, this conceptual dimension 

will be removed from the operationalized framework, since the theory cannot be applied to the section 

New Energy Technologies. 

 

3.1.2.2 Human capital 

The conceptual dimensions belonging to human capital (expertise of personnel, development of 

knowledge and junior versus senior staff) were all well understood and found applicable by the 

interviewees and the employees during the brainstorm meeting. Therefore, no adaptations will be made 

to this group. 

 

3.1.2.3 Social capital 

The conceptual dimensions interaction with clients, interaction with the scientific base and partnerships 

have all been confirmed to be dimensions that can be applied to the section NET. However, two 

dimensions that seem to be important for NET are missing and will therefore be added to the framework.  

 

The first dimension that will be added is visibility to the outside world. This dimension consists of visits 

to the laboratories of NET by other companies and clients and presentations at conferences and 

seminars. Especially lab visits were seen as an important part of the framework, since this is a special 

characteristic of the section NET. The section has several offices, but in the middle there is a major lab 

which is used for, for example, testing cables. Both interviewees agreed that with more lab visits, but in 

general more visibility to the world, the new area of innovation has gained more interest from other 



21 
 

companies, organizations and even society. Therefore, the higher the visibility becomes, the more 

common and known this topic has become and the further this topic is on the development path. 

However, this also influences the amount of clients and the interaction with clients. If the visibility 

becomes higher, there is a good chance NET will get more clients and during the lab visits and 

conferences there will be a lot of interaction with potential and current clients. This dimension will 

therefore be added to the framework as a sub-dimension of interaction with clients. 

 

Second, interaction within the firm will be added as a final dimension. DNV GL has several sections, 

some are explorative, others are exploitative and some execute explorative and exploitative activities. 

However, there is one section that does basic research about several topics and does not have to gain 

any money. This section is called Research & Innovation (R&I). One interviewee and some employees 

during the brainstorm meeting mentioned that more contact with R&I is a sign that the new area of 

innovation is still at the beginning of the development path and needs more exploration. However, when 

there is more contact with other commercial departments of DNV GL this can be a sign that the topic is 

already further developed and is ready to be exploited at one of the other sections within DNV GL. If I 

look at DNV GL as a whole, the argument can be made that this dimension belongs to the category 

organizational capital. However, since this thesis is executed for the section NET, I will take this section 

as my boundary and not the whole company. The dimension will therefore be added to the group of 

dimensions that resulted from literature about social capital, since this final new dimension is mainly 

about the exchange of knowledge through social capital.  

 

3.1.2.4 Organizational capital 

Organizational capital consists of one conceptual dimension: absorptive capacity. After the semi-

structured interviews and the brainstorm meeting, this dimension has been confirmed and no additional 

dimensions were mentioned. Therefore, no changes will be made to this category. 

 

3.1.3 Conclusion 

 

After the semi-structured interviews and the brainstorm meeting one dimension has been removed, one 

has been redefined and two dimensions were added to the framework. Table 3.1 provides an overview 

of the conceptual dimensions and their characteristics of the adapted framework. 
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Table 3.1: An overview after the adaptation of the framework 

Conceptual dimensions Exploration  Exploitation 

AD: Financial performance No profit  Consistent profitability 

• Project type Subsidized  Commercial 

    

HC: Expertise of personnel Generalist  Specialist 

HC: Development of knowledge Broad  Deep 

HC: Junior vs Senior staff Juniors  Seniors 

    

SC: Interaction with clients Limited  Systematic 

• Visibility Low   High 

SC: Interaction with the scientific base Systematic  Limited 

SC: Partnerships Systematic  Limited 

SC: Interaction within the firm Basic  Applied 

    

OC: Absorptive Capacity (AC) Significant for exploration and exploitation 

 

 

3.2 Indicators 
 

The framework has been adapted to fit better to DNV GL. The next step is to identify indicators for each 

conceptual dimension to be able to measure and quantify the conceptual dimensions of the framework. 

Some indicators are linked in a logical way to their belonging conceptual dimensions and 

characteristics, other indicators need a more detailed explanation. The conceptual dimensions can be 

divided into two types: conceptual dimensions that can be quantified by using existing data from          

DNV GL and conceptual dimensions that must be quantified by means of survey questions. These two 

types with their belonging indicators will be described in the following two sub-sections and this section 

will end with a small conclusion. 

 

3.2.1 Existing data from the financial department 

 

Conceptual dimensions than can be quantified by using existing data will be quantified by using this 

data. The reason for this is that data from the financial department is complete, reliable, structured and 

readily available. There are three conceptual dimensions that can be quantified by using existing data 

from the financial department. However, it must be taken into account that the data is only available 

from 2011 to 2014, because of a new recording system within DNV GL that has been installed in 2010. 

The three conceptual dimensions are financial performance, absorptive capacity and project type. 

 

Revenue (financial performance) 

The indicator for financial performance will be the revenue of each new area of innovation from 2011 to 

2014. The amount of profit of each new area of innovation from 2011 to 2014 would have been taken 

as an indicator in an ideal situation, since revenue does not represent the financial performance in every 
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case. It is possible that a project has a high revenue, but is still at loss due to extreme high costs. 

However, since the data about profit is less structured and not complete for each year, I choose to use 

the indicator revenue. Profit and revenue do have a lot in common and since the revenue of every 

project of a new area of innovation will be added up, the influence of a project with high costs will be 

minimal. However, since revenue is not completely equal to financial performance, the conceptual 

dimension will be named revenue instead of financial performance. This provides a better 

representation of what will actually be measured.  

 

Project type 

The second conceptual dimension that can be quantified by means of existing data is project type. The 

indicator for this dimension is subsidized versus commercial projects. There is data available about 

each project of NET executed in the years 2011, 2012, 2013 and 2014 including information about the 

project type. This conceptual dimension can therefore be quantified by counting subsidized projects 

and commercial projects for each new area of innovation. 

 

Absorptive capacity 

The final conceptual dimension that can be measured with available data is absorptive capacity. 

Absorptive capacity is mainly a by-product of R&D and R&D will therefore be the indicator for absorptive 

capacity. NET invests in R&D by executing several subsidized projects. These projects do not result in 

much revenue, but they do result in new knowledge. This indicator has similarities with the conceptual 

dimension project type, but that dimension only counts the amount of projects and not the concrete 

investment. The investment in these projects can therefore be seen as the R&D of NET. The investment 

of NET into subsidized projects can be calculated. The costs per hour for each project within NET are 

110 euros. If a project has an average rate of, for example, 60 euros, NET has invested 50 euros per 

hour into this project (see Figure 3.1). This calculation method can be applied to each project within 

each new area of innovation which results in the absorptive capacity of NET for each topic. It must be 

taken into account that using this calculation, the absorptive capacity and the investment of NET depend 

on the amount of subsidy. However, it is important to realize that NET can invest as much as they want 

into a certain new area of innovation as long as the overall team makes profit. It remains their choice 

how much they want to invest into each new area of innovation by attracting subsidized projects. It does 

not matter which one. Therefore, this calculation can still show the willingness of the team to invest in 

R&D for certain new areas of innovation and maybe less into other areas of innovation. Combined with 

the other conceptual dimensions it is possible to draw conclusions based on this investment. 

 

 

Figure 3.1: An example of the calculation of the conceptual dimension absorptive capacity 
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3.2.2 Survey 

 

The other eight conceptual dimensions cannot be quantified by using existing data, since there is no 

data available about these dimensions. Therefore, a survey will be conducted in order to reach every 

employee of NET. The survey will result in a quantification of each dimension by using a Likert-scale 

with a range that is dependent on the question. The eight conceptual dimensions that will be quantified 

by means of a survey are expertise of personnel, development of knowledge, junior versus senior staff, 

interaction with clients, interaction with the scientific base, partnerships, visibility, and interaction within 

the firm. This section will describe the indicators of each conceptual dimension which will eventually 

result in survey questions. The original idea was to measure each dimension over the last four years to 

be able to order the data in the same way as the financial data. This was however not possible, since 

it is really hard for the employees to answer each question correctly over the last four years. It is nearly 

impossible to, for example, give a representative answer to a question about your expertise for every 

year. This is called the recall bias and occurs mostly in cross-sectional studies with retrospective 

components (Raphael, 1987). Therefore, the survey consists of two question types: some questions 

will measure the current value of a conceptual dimension and some will measure the lagged value. The 

complete survey can be found in Appendix 2. 

 

Expertise of personnel 

Expertise of personnel will be quantified by using five indicators. Each indicator will be quantified by 

means of a survey question with a Likert scale from 1 to 5. 

 

The first two indicators represent the current expertise of employees and the expertise when the 

employees started working at NET for each new area of innovation they are involved in. The third 

indicator is the increase of knowledge of each employee. The answer to this final question can be 

verified by comparing this answer with the difference in value between the first two indicators. The 

difference between the lagged value and the current value must be equal to the increase of knowledge. 

These questions are added to the survey, since the assumption is that the further a new area of 

innovation is developed, the higher the increase of knowledge. 

 

The fourth indicator for expertise is confidence, self-confidence is a characteristic that appears in 

experts (McMurray, 1992). The survey will therefore contain a question about the confidence of each 

employee when making decisions about a certain new area of innovation. The final indicator to quantify 

the expertise of personnel is how often an employee is approached by his or her colleagues about a 

new area of innovation. If an employee is being approached often, the employee is probably seen as 

an expert on this new area of innovation by his colleagues. However, if the employee has never been 

approached, the knowledge of this employee about this new area of innovation is probably minimal. 

These two indicators are added to this conceptual dimension to make sure that the personnel of NET 

is not overestimating themselves or maybe underestimating themselves when answering the questions 

that ask directly what their expertise is. By adding these indicators the probability is higher that the data 

represents the section NET correctly. 
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Development of knowledge 

The development of knowledge is a conceptual dimension that is already divided into two clear 

characteristics in the theory section: broad knowledge for exploration and in-depth knowledge for 

exploitation. Therefore, there are two indicators for this topic: one to measure the breadth and one to 

measure the depth. If the knowledge about a topic is broad, it can be assumed that the employees have 

knowledge about several aspects of a new area of innovation. One of the survey questions will therefore 

be if the employees have knowledge about multiple aspects of a new area of innovation using a Likert-

scale. The second indicator will be if the employees have in-depth knowledge about one or more of the 

aspects of a new area of innovation. If this is the case, there is a lot of in-depth knowledge and the other 

way around. Both questions will measure the current value. 

 

Junior versus senior staff 

The survey will contain a question about whether the employee is a junior, medior or senior. Juniors 

are employees that just started to work in this field while seniors have already much experience with 

executing projects within a major consultancy firm. Combining this information with the information on 

whether an employee is working on a specific topic results in the data needed for this conceptual 

dimension: the division and amount of junior and senior employees for each new area of innovation 

within NET. It is not possible to track the amount of juniors, mediors and seniors over time. The reasons 

for this are that the employees have changed over time and that the recall bias can occur. The recall 

bias could have been prevented by, for example, taking interviews, but this is not the method that has 

been chosen for this research. However, even this method would have resulted in incomplete data since 

several employees are not working at NET anymore, so the choice has been made to measure the 

current status. 

 

Interaction with clients 

The conceptual dimension interaction with clients will be measured by asking this directly in the survey 

for each new area of innovation. This question will measure the amount of interaction between the 

moment NET started to execute projects on this topic till right now.  

 

Interaction with the scientific base 

The conceptual dimension interaction with the scientific base will be added to the survey in the same 

way as the conceptual dimension interaction with clients. The survey will contain a question that will 

measure how many projects the employees have conducted with universities or other research 

institutes.  

 

Partnerships 

The amount of consortium partners will be measured with the same indicator as the conceptual 

dimensions interaction with clients and interaction with the scientific base. A question will be added to 

the survey that will measure the amount of partnerships over time. 

 

Visibility 

The indicators for visibility will be the amount of lab visits by other companies or institutes and the 

amount of conferences and seminars the employees visited. These will be measured with three 
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questions in the survey: one for the lab visits, one for presentations at conferences and seminars and 

one to gain information at conferences and seminars. Also for this conceptual dimension holds the 

argument that it is hard for employees to remember what happened exactly in every past year. These 

questions will therefore also be asked over time: from when the employee started working at NET or 

started working at that specific new area of innovation till right now. 

 

Interaction within the firm 

The final conceptual dimension is interaction within the firm. The characteristic for exploration is contact 

with the department Research and Innovation and the characteristic for exploitation is contact with other 

commercial departments of DNV GL. So, if the employees are having much interaction with R&I, this is 

a sign that the new area of innovation is still explorative and vice versa. Both indicators (R&I and 

commercial departments) will be added to the survey with a Likert-scale question of 1 to 5. This is the 

only conceptual dimension within the category human capital that will measure the current value instead 

of the lagged value. The reason for this is that the other conceptual dimensions are about the amount 

of interaction there has been, it does not matter when this interaction took place. This is different for 

this dimension, since a lot of contact with commercial departments right now indicates that the new area 

of innovation is far on the development path. However, it would have been interesting to see the amount 

of contact in every year to see how this shifts, but this is unfortunately not documented within DNV GL 

and NET. 

 

3.2.3 Conclusion 

 

The different indicators for every conceptual dimension have now been identified. Some will be 

quantified by means of existing data, others by means of a survey. Table 3.2 provides a complete 

overview of every conceptual dimension, the belonging indicators, the data source and the scale of 

each indicator (Likert-scale, euros, etcetera). All this information is needed to successfully conduct the 

empirical analysis of this research which will be done in the next chapter of this thesis. 
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 Empirical analysis 
 

This chapter will describe and discuss the empirical analysis of this thesis. First, the methodology of 

this analysis will be discussed followed by the results in combination with the analysis. These will be 

described for each conceptual dimension in the same order as used in the previous chapters: 

ambidexterity, human capital, social capital and organizational capital. This chapter will end with a 

conclusion about the whole empirical analysis. 

 

4.1 Methodology 
 

4.1.1 Level of analysis 

 

The data will consist of existing data from the financial department and data from the survey. The data 

from the financial department could easily be requested and was structured by year and project. 

However, before the survey could be spread amongst the employees of NET, a division between the 

projects had to be made. The reason for this is that the framework has been made for new areas of 

innovation and not for single projects, so the scale had to be adjusted. This division was especially 

made for this research in cooperation with the current head of the section NET. The projects were 

divided into ten different new areas of innovation. These areas are Advanced Materials: testing (AM: 

testing), Advanced Materials: Innovation Projects (AM: IP), Circular Economy, Defense, Energy 

Storage, Electric Vehicles, Heat, Membranes, New Energy Technology Integration (Smart Grids) and 

Solar (see Table 4.1).  

 

Table 4.1: A short description of each new area of innovation of NET 

New area of innovation Start Description 

AM: testing 2005 Material testing, for example, cable 

AM: IP 1995 Innovative projects regarding materials (combining the consulting 

services and laboratories of NET) 

Circular Economy 2005 All projects regarding recycling, reuse and lifetime extensions to 

realize a circular economy 

Defense 2008 All the projects that are executed for the ministry of defense 

Energy Storage 2006 All projects regarding electricity storage 

Electric Vehicles 2007 All projects regarding e-mobility 

Heat 2015 Heat covers heat storage, geothermal and heat integration 

Membranes 2006 All projects focusing on membranes, e.g. for CCS 

Smart Grids 2010 System integration of new technologies 

Solar 2009 All projects regarding solar 
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4.1.2 Data collection methods 

 

The financial data was readily available and could therefore easily be requested. The survey will provide 

the complementary data and has been sent to all the employees of NET to be able to get as much data 

as possible. The survey was sent in Dutch, but has been translated to English for this report (see 

Appendix 2). The survey has been split into multiple sections to be able to give the survey a clear 

structure. The survey starts with a short introduction with some instructions. The respondent is for 

instance not allowed to discuss the questions with other colleagues and they must take their time to fill 

in the survey (see Appendix 2 for the complete introduction). The second section contains general 

questions, like the name of the respondent, when the respondent started working at NET and on what 

topics the respondent is currently working. Afterwards, the questions about human capital will be asked. 

Not all these questions are on the same page. In this way the respondent is not able to go back and 

look at previous answers to make sure the answers are the same. This is necessary, since some 

questions refer to the same conceptual dimension and are used to validate the answers. Finally, the 

fourth section of the survey contains the questions about social capital and the survey will end by 

thanking the respondents for filling in the survey. 

 

4.1.3 Methods of analysis 

 

The analysis will consist of three main steps which together fulfil the overall goal of this analysis. The 

main aim of the analysis is to check the ability of the theory-based framework with its conceptual 

dimensions and belonging indicators to track the development path of new areas of innovation from 

exploration to exploitation and to identify management implications for NET. However, if a conceptual 

dimension from the theory-based framework is not able to track the development path, it will also not 

be possible to identify management implications regarding this dimension. The reason for this is that if 

a conceptual dimension has no influence on how a new area of innovation develops, it will be of no use 

for NET to change some rules regarding this dimension since this will have no effect on the development 

of their topics. It is however possible that NET will invest less time and money into these conceptual 

dimensions for the same reason: they have no effect on the development path. 

 

The first step of the analysis is to distribute the new areas of innovation into development phases based 

on the development path of each new area of innovation (see Figure 1.1 in Chapter 1). This choice has 

been made, since the time frame of this research and the amount of available data does not allow me 

to track a new area of innovation from the beginning till the end of the development path. Therefore, a 

cross-sectional analysis will be conducted to still be able to see clear differences and similarities 

between the different development phases and to be able to go into more detail for these four groups 

instead of staying on the surface when identifying patterns for ten different new areas of innovation. 

 

The second step of the analysis will be to check the ability of the theory-based framework with its 

conceptual dimensions and belonging indicators to track the development path of new areas of 

innovation from exploration to exploitation. This will be done by analysing each conceptual dimension 

by looking for differences and similarities between the four development phases made during the first 

step. This will allow me to see if the conceptual dimensions have different values across the several 

phases which would mean they do have the ability to track the development path. If the values of the 
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conceptual dimensions are however the same across the different phases, this would mean this 

dimension is important during every phase or maybe not important at all, but has definitely no ability to 

track the development path from exploration to exploitation. Furthermore, it is important to check if the 

patterns that the data show is consistent with what the theory predicted. This is not necessarily the 

case, since practice is not always consistent with theory.  

 

The third and final step of the analysis will be to determine if NET can influence the conceptual 

dimensions in a positive way. This will be done by first analysing what the current situation is and how 

they tackle certain concepts and then identify possible points of improvement. In this way, it is possible 

that NET can influence the development path by focusing on important aspects that are important for 

the development of a new area of innovation from exploration to exploitation. 

 

4.2 Distribution of the new areas of innovation 
 

Distributing the new areas of innovation into four development phases is  an important step to be able 

to conduct this analysis. The data that has been collected for this thesis is quite diverse. Some 

conceptual dimensions are quantified for each year (from 2011 to 2014), some dimensions are 

quantified with just the present value and others with a lagged value. It is therefore difficult to track a 

new area of innovation from the very beginning till the end of the development path. This is the main 

reason the decision has been made to divide the development path into four different phases (from the 

beginning till the end) and distribute the new areas of innovation into these categories based on where 

each new area of innovation is on the development path right now. The phases will be ordered 

chronologically, so from the beginning of the development path till the end of the development path 

(thus from exploration to exploitation). This provides a representative view of the development of a new 

area of innovation and allows me to conduct a cross-sectional analysis and thus to analyse the 

differences and similarities between different phases of the development path of a new area of 

innovation. Afterwards, these observations can be compared to the theory and to the current situation 

within NET which finally results in the answers to the two research questions. 

 

4.2.1 Four development phases 

 

A distribution can be made between the ten different new areas of innovation. This distribution has been 

made in cooperation with the head of the section NET. First, the amount of development phases had 

to be decided. The decision to divide the development path into four development phases was quickly 

made and quite straightforward. It was immediately clear that some new areas of innovation were still 

in the exploration phase and that other new areas of innovation already turned in completely commercial 

topics since their exploitation is already established: these areas have been exploited for years. After 

these two categories were created, the other new areas of innovation were discussed. Some of these 

areas were recently exploited or are going to be exploited quite soon while others are not there yet, but 

are also further developed then the explorative areas. These areas are somewhere in between 

exploration and exploitation. Therefore, the decision was made to create a category with new areas of 

innovation that are transitioning from exploration towards exploitation and a category with new areas of 

innovation that were recently exploited or are going to be exploited really soon. Table 4.2 provides an 

overview of the four development phases. One area of innovation has not been placed in one of these 



31 
 

four phases: membranes. The reason for this is that the management of NET has decided to stop 

investing time and money into this topic and the new area of innovation does therefore not belong to 

one of the development phases anymore. 

 

The distribution of the new areas of innovation across the four development phases was made in 

cooperation with the head of NET and is primarily based on the development of the associated market, 

the type of projects NET executes and strategic decisions NET made regarding the new areas of 

innovation. These developments will be combined with the data from the conceptual dimension revenue 

(financial performance) to be able to confirm the observations made by the management of NET to 

make sure each new area of innovation is placed in the correct category. The reason for this is that 

there is consensus about the definition of revenue and this conceptual dimension is already commonly 

accepted and used within companies. NET was also already using financial performance to evaluate 

the whole team or single projects, but not yet for a complete new area of innovation. It must be taken 

into account that revenue is not a good indicator on the short-term, since new areas of innovation that 

are being explored are not performing well based on this one indicator. However, since the data goes 

back to 2011 it is possible to identify in which development phase each new area of innovation is 

according to this conceptual dimension. Andriopoulos and Lewis (2009) state that the revenue will 

stabilize when exploiting a new area of innovation. The revenue will however also be higher when 

exploiting than exploring. The height of the revenue, but also the growth or the stability of the revenue 

are therefore taken into account when making the distribution.  

 

The distribution of the new areas of innovation has been made right now and this is an important point 

to take into account. Solar is right now being exploited, but this does not mean that the area was also 

being exploited in 2011. In 2011, solar was probably still in the exploration or the transition phase of the 

development path. It is thus important to realize that the division is based on the current situation. 

 

Table 4.2: Distribution of the new areas of innovation 

Exploration Transition Recent exploitation Established exploitation 

Circular Economy Electric vehicles Solar AM: testing 

Heat Smart Grids Energy Storage Defense 

AM: IP    

 

4.2.1.1 Exploration 

The three new areas of innovation that will form the group exploration are heat, circular economy and 

Advanced Materials: Innovation Projects. 

 

NET started actively with the new area of innovation heat in 2015 which means the topic is quite new 

for the section. Although heat was never on the agenda of NET, they did conduct some projects 

regarding heat. The reason for this is that NET executed, for example, projects related to energy storage 

and it could happen that a heat component had to be developed for a project that belonged to this new 

area of innovation. Before 2015 these projects (regarding heat, but belonging to another new area of 

innovation) have never been clustered, but since NET did execute projects regarding heat they were 

able to absorb some knowledge and to investigate the market. Currently, the market regarding heat is 

developing which results in a rising demand for heat storage and geothermal energy. The revenue that 
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of the new area of innovation heat confirms these developments (see Figure 4.1). Heat has a low 

revenue which has not risen in the last four years. This is due to the fact that NET did not do anything 

regarding heat in an active way. This confirms the observations of NET that heat is a new area of 

innovation that is in the exploration phase. 

 

 

Figure 4.1: Revenue for new areas of innovation that are being explored 

 

Another new area of innovation that is still at the exploration phase is circular economy. Circular 

economy is a topic of NET since 2005, but the section did not put any effort into this topic. The 

employees were not actively searching for projects concerning circular economy and other topics were 

prioritized. However, some projects regarding circular economy have been executed with mostly 

projects about recycling. The reason for this is that NET has several employees with a material sciences 

background. This is due to their education, but also due to the laboratories NET owns. When these 

employees were conducting projects regarding other new areas of innovation for clients, they were 

sometimes asked to also execute a project regarding circular economy. This is the reason there are 

some regular clients for circular economy, but circular economy has never been named as a topic within 

NET which results in the fact that the area has not been actively developed. However, since NET 

already executed some projects they were able to acquire some knowledge. Currently, the demand for 

projects about circular economy is higher than a few years earlier which made NET decide to start 

executing projects that are broader than just recycling. The revenue for circular economy is just as the 

revenue for heat not that high and is not rising at all (see Figure 4.1). This is another confirmation that 

circular economy is at the exploration phase of the development path. 

 

The final new area of innovation belonging to this development phase is AM: Innovation Projects. This 

area combines the knowledge of the consulting employees with the practicalities of the laboratories 

NET owns. In the past, NET was called industrial plastics which already shows they have done a lot of 

projects concerning materials (in energy chains) in their past. Therefore, the section has a lot of 

knowledge concerning AM: IP. However, so far, the area has not developed that much and is still at the 

exploration phase since the section did not actively look for projects regarding AM: IP. In the past, a lot 

of subsidized projects have been executed within a sub-category of AM: IP. This part of AM: IP did 
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however not have the potential to grow and therefore NET decided to stop investing time and effort into 

this part of AM: IP. That is why there is a sudden drop in revenue after 2011 and 2012: the sub-category 

did not exist anymore (see Figure 4.1). The rest of the graph shows the same trend as the revenue of 

heat and circular economy: a low revenue that is not rising at all. This confirms the observations by the 

management of NET that this topic is still in the exploration phase. 

 

4.2.1.2 Transition 

Two new areas of innovation are transitioning from being explorative towards being exploitative. These 

are electric vehicles and smart grids (see Table 4.2). Electric vehicles and smart grids are somewhere 

in between exploration and exploitation and are thus not at the beginning of the development path, but 

also not yet ready to be exploited. The main difference between the areas of innovation in this 

development phase and the exploration phase of the development path is that NET already found their 

role when arriving in this phase and started to develop this role by creating a position in the market. 

 

NET started with electric vehicles in 2007. Right now, this new area of innovation is quite stable, but 

the section never invested much time and effort into this topic. However, since the demand from the 

market is growing, it is possible to develop this new area of innovation towards a fully exploitable topic. 

The role of NET within the current market is the integration of the electricity chain with a focus on 

batteries. The position of NET within the market is clear, but it is still a relatively small topic. This is also 

reflected in the revenue made by this new area of innovation (see Figure 4.2). It is a bit higher than the 

revenue of new areas of innovation in the exploration phase, but still not that high and practically not 

rising. 

 

 

Figure 4.2: Revenue for new areas of innovation that are in the transition phase 

 

In 2010, NET decided to launch the new area of innovation smart grids. The development of this topic 

is quite similar to the development of electric vehicles. NET was never strategic when working on this 

topic and it therefore never grew towards a new area of innovation that could be exploited. The topic is 

however still quite large due to the fact that the knowledge that is needed for smart grids is closely 

related to other areas of innovation within DNV GL. Another reason is that a lot of projects are covered 

0

100000

200000

300000

400000

500000

600000

700000

800000

2011 2012 2013 2014

Total revenue for each new area of innovation

Electric Vehicles Smart Grids



34 
 

by this topic which makes it also a very broad new area of innovation. Just as with electric vehicles the 

role of NET in the market is clear, but there are still a lot of subsidized projects instead of commercial 

projects. When looking at the revenue of smart grids it can be argued that this topic belongs to the 

exploitation phase since the revenue is already rising (see Figure 4.2). This is however mainly due to a 

major demonstration project in 2013 which causes the peak. Taken this into account and the fact that 

there are still a lot of subsidized projects, smart grids is a new area of innovation that is still in the 

transition phase of the development path. 

 

4.2.1.3 Recent exploitation 

The first new area of innovation belonging to the category recent exploitation is solar. Solar moved 

towards a commercial department this year due to the success of this area. NET started to work actively 

on this topic in 2009 and it has grown towards a fully exploitable new area of innovation. The main 

difference between this new area of innovation and electric vehicles and smart grids (transition phase) 

is that there was a clear moment NET decided to invest time and money into solar, make a strategic 

plan to grow and to invest into this new area of innovation. Investing into a new area of innovation is 

mostly done by acquiring knowledge through subsidized projects, think carefully about the composition 

of work groups and give employees time and space to go to conferences and seminars to absorb new 

knowledge. Five years ago there were mainly large research projects to acquire new knowledge 

regarding solar, but also to investigate the growing market. Right now, the type of projects has changed 

to projects that fit with the knowledge and expertise of NET. This is also due to the recent situation like 

the realization of major solar parks. The revenue of solar has risen significantly over the last four years. 

In 2011 solar was probably still in the exploration or transition phase of the development path which 

can easily be derived from Figure 4.3 (the revenue was quite low). However, in the last couple of years 

the revenue became higher and higher and it does not seem like this is already flattening off. This is 

another sign that the new area of innovation is not yet established, but has just recently been exploited. 

 

 

Figure 4.3: Revenue for new areas of innovation that are in the recent exploitation phase 

 

Another new area of innovation that is ready to be exploited is energy storage. Energy storage is a topic 

since 2006 and is practically ready to be exploited and has gained much attention in societal debates 
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over the last years. Energy storage has followed the same development path as solar. In 2011 NET 

investigated if energy storage could play an important role in the energy sector. The projects at that 

time were thus about the role of energy storage and several road maps were made. Right now, in 2015, 

the storage system is being implemented for the first time which causes chances in the demand of 

customers. It is now important to know who is responsible for such a system and who is in control. This 

is due to a changing market and this is also the reason why this new area of innovation is not yet 

established: the market is still changing and developing. This can also be derived from Figure 4.3. The 

revenue is much higher and rising faster than the revenues of new areas of innovation in the transition 

phase, but is not yet stable. One of the reasons is probably that the market is still developing and that 

the topic can therefore still grow. 

 

4.2.1.4 Established exploitation 

Advanced Materials: testing and defense are two new areas of innovation that are completely 

commercial within NET and therefore belong to the category established exploitation. This category 

represents areas of technology that are even further on the development path than the areas belonging 

to the recent exploitation phase. AM: testing and defense are two fixed components of the portfolio of 

NET.  

 

The laboratories execute many projects regarding the testing of packaging, but are also testing cables. 

AM: testing is still developing a little bit, but this is mainly due to, for example, new European standards 

regarding testing which forces NET to invest in new equipment. The main difference between this new 

area of innovation and solar and energy storage is that there are no major new developments anymore 

and the market is fairly constant. This new area of innovation is a major source of revenue for NET 

which allows them to invest more money into the explorative topics. Figure 4.4 confirms this. The 

revenue is relatively high, but is not yet as stable as you would expect. The reason for this is that NET 

wants to extend their activities regarding AM: testing. However, since the market is stable and there are 

no major developments, this new area of innovation still belongs to this development phase: established 

exploitation. 

 

 

Figure 4.4: Revenue for new areas of innovation that are in the established exploitation phase 
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Defense is an area of innovation that consists out of every project for the ministry of defense. The same 

logic can be applied to this topic as for AM: testing. The market is mature and there are no major 

developments anymore. Sometimes there is a small development, but this has never a major influence 

on the strategy of NET. This is what also would have happened with solar if this area of innovation did 

not move towards another department. The revenue of defense is relatively high and stable at the same 

time, which is a characteristic of exploitation according to Andriopoulos and Lewis (2009) (see Figure 

4.4). The revenue of this area of innovation is more stable than for AM: testing. The reason for this is 

that NET is not trying to let this topic grow anymore.  

 

4.2.2 Conclusion 

The development path has been divided into four different development phases: exploration, transition, 

recent exploitation and established exploitation. This has been done by evaluating the developments 

within NET and the market, but also by evaluating the revenue of each new area of innovation. Together 

this has led to the distribution of the nine new areas of innovation. Table 4.3 provides an overview of 

the main differences between the four development phases and thus how the distribution has been 

made. It is important to look at the whole picture and not just at a part of it.  

 

Table 4.3: The differences between the four development phases 

Development phase Role of NET Market Revenue 

Exploration Unkown Developing Consistent and low 

Transition Clear Developing Slowly increasing and low 

Recent exploitation Clear Developing Quickly increasing 

Established exploitation Clear Not developing Consistent and high 

 

4.3 Background of the respondents 
 

The survey has been sent to 23 employees of NET. Every employee had a few weeks to fill in the 

survey and several reminders have been sent. In the end, 20 employees completed the survey. 25% of 

these employees were female and 75% were male, six employees are a junior employee, six a medior 

and eight a senior employee. These employees are working on average eight to nine years at NET 

which means they work together at NET for over 80 years.  

 

One of the first questions in the survey was about the new areas of innovation. It was important to know 

who was working on which new areas of innovation to be able to calculate the amount of junior, medior 

and senior employees per area. Every employee works on multiple new areas of innovation, the 

average is four different areas per person. The remainder of the survey was adapted based on the 

answer on this question by automatically showing only the new areas of innovation the employee is 

currently working. Figure 4.1 shows the amount of employees for each topic. The figure shows small 

numbers which is a clear reminder of the amount of data that could be collected. This is a limitation and 

should be taken into account when analysing the data.  
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Figure 4.5: the amount of employees per new area of innovation 

 

4.4 Results and analysis 
 

At the beginning of this thesis the assumption has been made that financial performance alone does 

not provide a representative view to decide if a new area of innovation should be discontinued or if the 

area has potential to grow towards a fully exploitable area. The reason for this is that the revenue and 

profit of a new area of innovation are not that high in the beginning of the development path. After 

analysing the revenue for each development phase (see section 4.2), it turned out that the revenue is 

not high in the exploration phase, but also not that high in the transition phase which confirms the 

assumption that was made at the beginning of this research. Therefore, the aim of this analysis is to 

test the conceptual dimensions from the conceptual framework to check if they are able to track the 

development path from exploration to exploitation. It is in particular important that there are more 

conceptual dimensions than just financial performance that are able to show if the new area of 

innovation is on the right track (from exploration to exploitation) in the beginning of the development 

path. This will be done by identifying differences and similarities between the development phases and 

compare them to the theory (see Chapter 2). Furthermore, the current situation within NET will be 

described to determine if NET can influence the conceptual dimensions in a positive way. 

 

This section will focus on the results and analysis of the data. First, the conceptual dimensions that 

belong to the category ambidexterity will be discussed, followed by the conceptual dimensions 

belonging to human, social and organizational capital.  
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4.4.1 Ambidexterity 

 

4.4.1.1 Revenue (financial performance) 

The conceptual dimension revenue has already been used to distribute the new areas of innovation of 

NET across the four development phases. Therefore, the most important points have already been 

described and discussed earlier. Figure 4.6 shows again the revenue, but the difference is that the 

revenue has now been calculated for each development phase by taking the average of the revenue of 

the new areas of innovation belonging to that phase. It must be taken into account that, for example, 

the new areas of innovation that are right now in the recent exploitation phase where probably still in 

the exploration or transition phase in 2011. Furthermore, the ratio of new areas of innovation in each 

phase is most likely the same every year, but not the areas of innovation. Solar was in 2011 probably 

in the exploration or the transition phase, defense was maybe recently exploited and so on. Every now 

and then some new areas of innovation disappear from the portfolio of NET at the end of the 

development path and new ones occur at the beginning of the development path. This is all due to 

choices of the management of NET, but results in the fact that the composition of new areas of 

innovation across the four development phases remains the same over time. 

 

Andriopoulos and Lewis (2009) stated that in the exploitation phase the revenue will be significantly 

higher than in the exploration phase and will also be more stable. The data from the section NET 

confirms this theory as the revenue increases over time. However, as long as a firm keeps investing 

money into a new area of innovation and if the market is still developing, the revenue will not reach a 

stable phase. This will probably only happen when every factor has reached stability. 

 

 

Figure 4.6: Revenue of each category measured over four years 

 

There is one observation that stands out in this graph and needs some explanation. This is the line at 

the bottom of the graph which represents the average revenue of the three new areas of innovation that 
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belong to the category exploration in combination with the line that represents the category transition 

(the peak is due to two major projects about smart grids in 2013). Both lines are a confirmation of the 

assumption made at the beginning of this thesis: a new area of innovation has a low revenue in the first 

couple of years. This results in the conclusion that it is not a good idea to make a decision about a new 

area of innovation within three to six months if you only look at the financial performance (revenue) of 

the area, since the revenue of a new area of innovation will not rise that fast. The management of      

DNV GL should therefore extend their scope and should not only look at the short-term, but more at 

long-term results when it comes to financial performance.  

 

Financial performance is a conceptual dimension that can track the development path and can help to 

determine in which phase a new area of innovation currently is, but the management of NET is not able 

to influence the development of a new area of innovation via this conceptual dimension. It can even be 

argued that a positive revenue is an outcome of the development of a new area of innovation and not 

the other way around. 

  

4.4.1.2 Project type 

There are two project types: commercial projects and subsidized projects. Figure 4.7 shows the total 

amount of projects that have been executed from 2011 to 2014. A division has been made between 

subsidized and commercial projects. It must be taken into account, just as with the revenue, that the 

new areas of innovation that are now in the development phase recent exploitation were probably in 

the transition or exploration phase in 2011.  

 

   

Figure 4.7: The amount of subsidized and commercial projects 

 

The assumption was that the section NET starts with subsidized projects and then slowly shifts towards 

commercial projects. Figure 4.7 shows that the amount of commercial projects, but also the amount of 

subsidized projects becomes higher during the first three phases of the development path (exploration, 

transition and recent exploitation). However, the amount of commercial projects compared to the 
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amount of subsidized projects rises substantially. During the exploration and transition phase the 

amount of commercial and subsidized projects is almost equal, but when the new area of innovation 

reaches the first exploitation phase much more commercial projects than subsidized projects have been 

executed. To be more specific, the amount of commercial projects is more than double the amount of 

subsidized projects. If the new area of innovation reaches the phase where the exploitation has been 

established, the team stops executing subsidized projects and the amount of commercial projects falls 

a bit over time. The amount of commercial versus subsidized projects is therefore a conceptual 

dimension that is able to track the development path from exploration to exploitation. Tracking the 

amount of commercial versus subsidized projects provides an indication of the development of a new 

area of innovation. Furthermore, even though the revenue is still quite low, there is a good chance that 

the new area of innovation will develop further if many subsidized projects are or already have been 

executed. Looking at the data, the estimation can be made that approximately fifteen subsidized 

projects are needed for a new area of innovation to become fully exploitable. It must furthermore be 

taken into account that while the amount of commercial projects rises this also influences the revenue 

of NET. The conceptual dimension project type therefore influences the conceptual dimension revenue 

(financial performance). 

 

Interpreting Figure 4.7 suggests that subsidized projects are needed for a new area of innovation to be 

able to make the transition towards exploitation. This is probably due to the fact that these projects are 

a source of valuable knowledge for NET and DNV GL. Right now, NET has several rules to decide if 

they are going to execute a certain project or not. The projects must for example fit with the strategy of 

DNV GL, the market must be interesting on the longer term, there is a need from existing clients and 

the project must be in alignment with the expertise, knowledge and other projects NET already 

executes. The rules they currently have are certainly good to decide if they want to conduct a project 

regarding a certain area of innovation, but it is also important to have some rules regarding the type of 

projects they want and have to execute. It seems that it is important to execute a certain amount of 

subsidized projects before the new area of innovation will develop towards the next development phase. 

By constructing a rule regarding these subsidized projects and attracting more subsidized projects it is 

possible that the development will be faster than it is right now. 

 

4.4.1.3 Conclusion 

The results and the analysis on the data about ambidexterity show a few findings. First of all, a new 

area of innovation needs time to gain revenue. The revenue of a topic will not rise in one or two years, 

but needs time and will evolve during every phase of the development path. Revenue is therefore not 

a good indicator to decide if a new area of innovation should be discontinued or not, at least not in the 

first couple of years after the start of a new topic. Second, the assumption about the project type was 

confirmed by the case of NET, but the ratio between commercial projects and subsidized projects says 

more than just the amount of projects. Both conceptual dimensions have the ability to track the 

development path of a new area of innovation from exploration to exploitation, but the revenue (financial 

performance) can only track the path on the long-term. Furthermore, a significant amount of subsidized 

projects is a signal that the new area of innovation has the ability to move to the next phase of the 

development path even though the revenue will still be low at the beginning. 
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NET will not be able to influence the development path by influencing the revenue, but the development 

of a new area of innovation can be influenced by the amount of subsidized projects that have been 

executed within NET. The data suggests that subsidized projects are necessary to make the shift 

towards an exploitable area of innovation. However, in the beginning NET is executing just a few 

subsidized projects. If NET starts executing subsidized projects a bit earlier, there is a good chance that 

the new area of innovation will move earlier to the next development phase. 

 

4.4.2 Human capital 

 

4.4.2.1 Expertise of personnel 

The expertise of knowledge has been 

measured with five indicators. The 

differences between the four indicators 

regarding the increase of knowledge 

and the current level of knowledge 

minus the past level of knowledge are 

minimal and therefore no conclusions 

can be drawn from these indicators 

(see Figure 4.8). The indicators current 

knowledge, approached by colleagues 

and confident in decision making are 

practically the same for each category, 

but not the same across exploration, 

transition, current exploitation and 

established exploitation (see Figure 

4.9). The expertise of personnel will 

therefore be calculated by taking the average of these three variables. 
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Figure 4.9: The indicators for expertise of personnel 
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Figure 4.10 shows the expertise of personnel that has been calculated by taking the average of the 

three indicators that are shown in Figure 

4.9. The differences in expertise are not 

really large, but the graph does show that 

the expertise increases during the first three 

phases of the development path. The 

expertise is a bit lower when the new area 

of innovation arrives at the point where the 

exploitation has been established. A reason 

for this could be that when the new area of 

innovation is so far on the development 

path, only the knowledge that is necessary 

to maintain the commercial projects will be 

used. Another possible reason is that 

several people who are working on the areas of innovation defense and AM: testing work in the 

laboratories. These employees have mostly an MBO (intermediate vocational education) education 

which means they probably do not see themselves as experts in comparison to the other employees of 

NET that have a WO (university of research) education. This could be another reason for the little drop 

in expertise. However, the expertise of personnel is still very high in each stage (the scale was 1 to 5 

and is at least 3.5), which confirms that DNV GL is a knowledge intensive company and that knowledge 

is an important part of every project and every new area of innovation from the start. This data therefore 

confirms the theory that resulted from scientific literature about KIBS: knowledge is the main capability 

of a KIBS. 

 

The expertise of knowledge is a conceptual dimension that can be used to track the development path 

(at least in the first three stages), since the expertise rises the further the new area of innovation is 

developed. If NET is able to measure the expertise of personnel each year, this could be a good 

additional conceptual dimension to track the development path of a new area of innovation from 

exploration to exploitation. NET is furthermore able to influence this conceptual dimension by means of 

other conceptual dimensions of the categories human capital and social capital. Right now, they choose 

to absorb new knowledge by providing time for the employees to go to seminars, by placing a junior 

and a senior in the same project and by training. However, since NET is a KIBS and it is really important 

to develop new knowledge in the early phases it is a possibility to invest more time and money into the 

acquisition of new knowledge.   
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4.4.2.2 Development of knowledge 

The amount of in-depth knowledge 

and the amount of broad knowledge 

has been measured during the survey 

(see Figure 4.11). The differences 

between the amount of broad 

knowledge at the beginning of the 

development path is however almost 

the same as the amount of broad 

knowledge at the end of the 

development path. The hypothesis 

was that broad knowledge would 

mainly occur during the exploration 

phase, but the results suggest that 

once broad knowledge has been acquired, this knowledge is still within the firm. It does not matter if the 

knowledge is being used extensively, it is still there. The process towards exploitation can therefore 

better be tracked by analysing the amount of in-depth knowledge. 

 

The further a new area of innovation develops the more in-depth knowledge NET has absorbed. The 

amount of in-depth knowledge rises the most during the first phase: exploration. When a new area of 

innovation arrives at the transition phase, the amount of in-depth knowledge is significantly higher. The 

amount of in-depth knowledge rises a bit further during the transition phase, but stays fairly constant 

afterwards. This suggests that the in-depth knowledge is higher, the further the new area of innovation 

is on the development path. This corresponds to the theory, since in-depth knowledge is important when 

an area will be exploited. It is however interesting to see that after the first step into exploitation, the 

knowledge is not rising anymore. This suggests that acquiring knowledge becomes less important over 

time. This makes sense, since in the early phases it is necessary that NET identifies their role within a 

new area of innovation and this is not possible without specific knowledge about the new area of 

innovation. 

 

The same conclusion can be drawn for the development of knowledge as was drawn for the expertise 

of personnel. In-depth knowledge can be used to track the development path of a new area of innovation 

from exploration to exploitation and NET has the ability to influence this conceptual dimension by 

stimulating the acquisition of new knowledge in the first phases of the development path. This data 

however provides one additional result which is that it is important to acquire in-depth knowledge about 

new areas of innovation. Broad knowledge is already available within NET, but it is the in-depth 

knowledge that must develop. This will probably also have a positive effect on the expertise of 

personnel. 
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4.4.2.3 Junior versus senior staff 

The amount of junior, medior and senior employees has been calculated for the development phases 

exploration, transition, recent exploitation and established exploitation (see Figure 4.12). 

 

 

 

 

Theory suggested that more junior employees would be working on the totally new topics and that 

senior employees would be working on the topics that are already exploitable. It is interesting to see 

that the data shows a different picture. First of all, the amount of employees working on each new area 

of innovation is the highest during the transition and recent exploitation phases. This suggests that the 

first projects of a new area of innovation are executed with just a few employees and that the amount 

of employees rises when more projects are being executed and thus at the moment the new area of 

innovation moved towards the second phase of the development path. The transition phase obviously 

needs the most man power to be able to successfully move a new area of innovation from exploration 

towards exploitation. After the exploitation phase has been established, the amount of employees 

decreases. The reason for this is probably that the topic will no longer need any development and that 

the tasks will become standardized and routine like. However, the amount of employees correlates with 

the size of a new area of innovation. The transition phase needs a lot of man power, but this is also due 

to the fact that the amount of projects is already significantly higher in this phase than the amount of 

projects in the exploration phase. Energy storage and smart grids are for example major topics and 

many employees are therefore working on these new areas of innovation. 

 

Another interesting finding is that the amount of seniors compared to juniors is much higher during the 

first two phases than during the final two phases. This does not correspond with the theory, but it 

corresponds with the strategy of the management of NET. Theory suggested that junior employees are 

more explorative than senior employees, since senior employees are often stuck in the core 

competences of a firm. The opinion of NET is however that juniors should not start with a completely 

new topic, but should start with a new area of innovation that has already developed a bit. In this way, 

the new employee can get to know the company first instead of focusing completely on learning a 

complete new area of innovation. Another reason for this strategy can be that NET is a commercial 

team which is different from a team that is exploring without worrying about the profit and revenue they 
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Figure 4.12: Distribution of junior, medior and senior employees 
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make. This way of managing the section is reflected in the division of employees across the new areas 

of innovation. This leads to a discussion about this conceptual dimension. Is it a smart decision of NET 

to let mostly senior employees work on a topic or is it wiser to let more junior employees work on a new 

topic? It is probably the best to have a combination of both. It is smart to have at least some seniors 

work on a new area of innovation, because they are known with the processes, rules and strategies of 

NET. This combined with the fresh view of junior employees can result in the best composition of project 

teams. 

 

To conclude, the amount of employees working on a new area of innovation is a conceptual dimension 

that can track the development path from exploration to exploitation, but is strongly correlated with the 

amount of topics. However, in this case it is also possible to track the ratio of senior employees divided 

by junior employees. This ratio will drop significantly as soon as a new area of innovation is not new 

anymore and is ready to be exploited. NET can influence this conceptual dimension, but since the data 

and the strategy of NET is not in correspondence with each other it is hard to say what the best strategy 

would be: more seniors in the exploration phase (NET is a successful team, so it seems to work) or 

more juniors in the exploration phase? The best solution is probably something in between. 

 

4.4.2.4 Conclusion 

The conceptual dimensions expertise of personnel, the development of knowledge and junior versus 

senior staff have now all been discussed. Figure 4.13 provides an overview of these three conceptual 

dimensions. Expertise of personnel is a combination of the indicators current expertise, confident in 

decision making and approached by colleagues, the development of knowledge is the amount of in-

depth knowledge and junior versus senior staff represents the amount of senior employees divided by 

the amount of junior employees. 

 

 

Figure 4.13: The three conceptual dimensions belonging to human capital 
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It is interesting to see that the conceptual dimensions expertise of personnel and development of 

knowledge have much in common and are extremely high; they show the same development path. This 

is again a sign that knowledge and the expertise of personnel are (corresponding to the theory) 

important conceptual dimensions for a KIBS. Without all this knowledge, they would not succeed in 

executing projects for other companies. The more knowledge there is about a new area of innovation, 

the further this new area of innovation has developed and can develop. These conceptual dimensions 

are therefore able to track the development path from exploration to exploitation. Even though the 

revenue is low in the first phase, the new area of innovation has a valid chance to become a fully 

exploitable new area of innovation if the expertise of personnel and the amount of knowledge available 

are already high.  

 

The amount of senior employees divided by junior employees is the highest during the first two phases 

and is lower during the final two phases. Especially when the exploitation has been established, since 

there are more junior employees than senior employees working on the projects in this phase of the 

development path. The strategy of NET is therefore clearly reflected in these data. However, since the 

theory about junior and senior employees is also quite strong, it is important that NET thinks about what 

the best strategy is for the development of an area of innovation. It might be wise to have more junior 

employees working on the explorative topics. This does not mean they should completely change their 

strategy, but a strategy in between the theory and practice might be a good solution. 

 

4.4.3 Social capital 

 

4.4.3.1 Interaction outside the firm 

There are three conceptual dimensions that involve interaction outside the firm. These are partnerships, 

interaction with the scientific base and interaction with clients (see Figure 4.14).  

 

 

Figure 4.14: Interaction outside the firm 
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The amount of interaction with clients does not vary that much for each phase. The numbers rise slightly, 

but this is possibly due to the increase in clients during the development of a new area of innovation. 

However, the amount of interaction with consortium partners and with the scientific base rises 

significantly when a new area of innovation develops from exploration to transition to recent exploitation. 

These two sources of knowledge transfer seem to be important for the development of a new area of 

innovation. Especially partnerships seem to be an important knowledge source for this KIBS, since the 

interaction with partnerships increases faster and is eventually higher than the interaction with the 

scientific base. However, both types are probably most important during the transition phase. This 

assumption can be made since the increase in knowledge transfer is the highest during this phase (in 

comparison to the exploration phase).  

 

It should be noted that partnerships and interaction with the scientific base (universities, research 

institutes) are not that important anymore in the final phase: established exploitation. This makes sense, 

since the new area of innovation is not developing anymore and the knowledge from both sources is 

not needed anymore. The amount of interaction with clients stays approximately the same. This is not 

surprising since the purpose of establishing exploitation is gaining revenue through commercial clients. 

Contact with clients is therefore one of the most important aspects of this final phase.  

 

Knowledge transfer with parties outside the firm is an important source of information for NET and since 

the interaction with consortium partners and the scientific base shows a clear pattern, it is possible to 

track the development path via this dimension. If the interaction is still rising, the new area of innovation 

has not reached the recent exploitation phase and as soon as the amount of interaction is slowly 

declining, the new area of innovation is moving from the recent exploitation phase towards the 

established exploitation phase. Furthermore, the management of NET has the possibility to influence 

these dimensions. Theory already said that knowledge transfer is an important factor for a KIBS and 

this data confirms that. However, right now, NET Is not actively looking for projects that can be executed 

with partners or with, for example, universities. This could however help a new area of innovation to 

move to the next phase, since the type of knowledge that results from these type of interaction is 

valuable for the development of a new area of innovation. It would therefore be wise for NET to develop 

some rules or guidance regarding projects in cooperation with partners and the scientific base. The 

acquisition of these types of knowledge should be stimulated within NET (and DNV GL). 

 

4.4.3.2 Interaction within the firm 

Interaction within the firm consists out of two different indicators: interaction with the department 

Research & Innovation and interaction with another commercial department. The hypothesis was that 

in the beginning of the development path there would be more interaction with the department R&I and 

that at the end of the development path there would be more interaction with the commercial 

departments. The reason for this is that NET is mostly interacting with R&I to develop new knowledge 

together. Since this knowledge is mainly necessary in the first three phases (the phases where the topic 

is still developing), the assumption can be made that the interaction with R&I is the highest in these 

phases. When interacting with commercial departments, NET focuses mainly on combining their 

services to execute a project. The expectation was therefore that the need for this type of interaction is 
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a bit later on the development path, thus during the two or three final phases. This is however not the 

case (see Figure 4.15). 

 

 

 

 

The interaction with both departments is almost equal during each phase, but the total amount of 

interaction does differ across the development phases. Most contact with other departments takes place 

during the transition phase and the phase where the exploitation has been recent. The least interaction 

takes place in the final phase and the amount of interaction in the first phase is somewhere in between. 

The drop in the final phase can be explained by the fact that the exploitation is already established. The 

section now knows what to do and does not need that much help from other departments anymore. The 

argument for the lower interaction in the first phase is that the section does not yet know what they 

exactly want and what kind of help they need from the other departments within DNV GL. After they 

have decided this, the new area of innovation arrives at the transitioning phase and the interaction 

within the firm rises.  

 

It is a good sign if the amount of interaction is high, because this results in new knowledge for the 

section NET. It is however hard to use this conceptual dimension to track the development path, since 

the amount of interaction is practically equal in the transition and the recent exploitation phase which 

makes it impossible to track the development of a new area of innovation. Furthermore, the results 

suggest that interaction with other departments within DNV GL is important for the acquisition of new 

knowledge. The same reasoning can therefore be applied as for interaction outside the firm. The 

development of a new area of innovation can probably be influenced by stimulating knowledge transfer 

with the other departments of DNV GL. 
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Figure 4.15: Interaction within the firm 
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4.4.3.3 Visibility 

The visibility of NET is a combination of 

visits to the lab by other companies and 

visits to conferences and seminars by 

the employees of the section NET. 

Figure 4.16 shows the visibility for the 

development phases exploration, 

transitioning, recent exploitation and 

established exploitation. This figure 

shows that the visibility of new areas of 

innovation increases during the first 

three stages, but is not that high 

anymore during the final phase. This makes sense, because when the exploitation has been 

established, the topic is already known, ready to be implemented in society and there is therefore no 

need any more to gain some extra attention. This is the other way around during the first three stages. 

In the exploration phase, the new area of innovation is quite unknown and it is therefore necessary to 

attract some attention by providing lab visits and talk about it with colleagues during seminars and 

conferences.  

 

Visibility is not a conceptual dimension that has the ability to track the development path from 

exploration to exploitation; the differences between the four phases are too small. The management of 

NET provides employees time to go to conferences when starting a new area of innovation to gain 

knowledge about the topic. This is however not completely reflected in the results, since the value of 

the indicators are overall still quite low (the average would be 2.5, but is always lower). It would therefore 

be wise to support these activities even more and maybe promote lab visits to clients. It is a shame to 

waste the laboratories of NET and conferences and seminars are a relatively cheap way to acquire new 

knowledge. Supporting these activities could lead to a faster development of new areas of innovation. 

 

4.4.3.4 Conclusion 

The conceptual dimensions belonging to social capital (interaction outside the firm, interaction within 

the firm and visibility) have now all been discussed. Figure 4.17 provides an overview of these 

dimensions. 

 

Overall, visibility is relatively low in comparison with the other conceptual dimensions. This is also due 

to the fact that a Likert scale of 1 to 4 was used for this dimension and a Likert scale of 1 to 5 for the 

dimensions that measure interaction. The reason for the low visibility can be that DNV GL is a KIBS: no 

hands-on product is made and other companies are truly bringing the product onto the market. IT is 

however relatively easy for NET to influence this conceptual dimension by stimulating conferences, 

seminars and lab visits. Another observation that stand-out in this graph is that the interaction outside 

the firm is much higher than the interaction within the firm. Especially during the exploration phase there 

is a huge difference. The assumption can therefore be made that interaction outside the firm is 

important, but especially in the first phase and that interaction within the firms gains in importance during 

the transition and recent exploitation phase. However, since interaction with R&I mainly results in new 

knowledge, it would be useful to interact more with this department in the first few phases of the 

Figure 4.16: Visibility 
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development path. This can help a new area of innovation to develop, since knowledge is the product 

that a KIBS provides. 

 

 

Figure 4.17: Social capital 

 

4.4.4 Organizational capital 

Organizational capital consists of one conceptual dimension: absorptive capacity. The absorptive 

capacity has been calculated for each category and the results are shown in Figure 4.18. This figure 

shows a clear pattern. In the years 2011, 2012, 2013 and 2014 the investment in the new areas of 

innovation that are recently exploited was very high. This makes sense, since the expectation was that 

the more there is invested in a topic, the further this topic is developed. These data confirm this 

expectation. So far, a little money has been invested in the new areas of innovation belonging to 

exploration. The reason for this is that these topics are quite new and NET just started them while the 

topics belonging to the transition phase are now a few years within NET which automatically results in 

more investments. The final development phase (established exploitation) has an investment of zero. 

This is probably due to the fact that these new area of innovations were already being exploited and 

maybe even already established in 2011. The investment in these new areas of innovation took 

therefore place before 2011. Furthermore, there are investments into new equipment for the 

laboratories (AM: testing), but these are not shown in Figure 4.14. The reason for this is that absorptive 

capacity is mainly a by-product of R&D and investing in new equipment is slightly different, especially 

since the area AM: testing is not truly developing anymore. 
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Figure 4.18: Absorptive capacity 

 

To conclude, absorptive capacity is definitely a conceptual dimension that can track the development 

path of a new area of innovation. The more there has been invested in a new area of innovation, the 

further the topic is on the development path. This conceptual dimension is strongly correlated with the 

amount of subsidized and commercial projects and therefore the same management implication results 

from this dimension. It would be wise if NET attracts more subsidized projects in the beginning of the 

development path. This will result in more new knowledge and will probably lead to a faster development 

of new areas of innovation. 

 

4.5 Conclusion 
 

The first important result of this analysis is that the revenue shows how far a new area of innovation 

has developed, but that it is not possible to see this in the first few years. The reason for this is that it 

takes a while for a new area of innovation to develop and not just a couple of months. It should be kept 

in mind that this also depends on the strategy of NET regarding a new area of innovation. If a new area 

of innovation is placed on the agenda of NET, the chance is much higher that the area will reach the 

exploitation phase. So far, new areas of innovation that were not put on the agenda until recently have 

not been developed that far and when there was a clear point NET decided to work actively on a topic 

the area of innovation is further on the development path. However, the data still show that the 

management of NET was right: using only financial performance as an indicator when evaluating new 

areas of innovation is not a good idea. 

 

This analysis furthermore shows that there are several conceptual dimensions that are strongly 

correlated with the development of a new area of innovation and that some indicators do show the way 

a new area of innovation develops. There are however also some conceptual dimensions that show the 

same values during each development phase which means their relevance for NET is minimal, probably 
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even for KIBS in general. This also counts for the second part of the analysis. NET is sometimes able 

to influence the development path by influencing conceptual dimensions, but this is not always the case. 

Table 4.4 provides an overview of the results of the analysis regarding the ability of the conceptual 

dimensions with its belonging indicators to track the development path and if NET can affect the 

development path by influencing the conceptual dimensions. 

 

Table 4.4: Overview of the results of the analysis 

Conceptual dimensions Track the path Influence the path 

AD: Revenue (financial performance) Partly No 

• Project type Yes Yes 

   

HC: Expertise of personnel Yes Yes 

HC: Development of knowledge Yes Yes 

HC: Junior vs Senior staff Yes Yes 

   

SC: Interaction with clients No No 

• Visibility No Maybe 

SC: Interaction with the scientific base Yes Yes 

SC: Partnerships Yes Yes 

SC: Interaction within the firm Partly Yes 

   

OC: Absorptive Capacity (AC) Yes Yes 

 

To conclude, there are clear differences between the four different phases of the development path 

which allows an explorative KIBS to identify in which stage each new area of innovation truly is. It is 

important to take these other conceptual dimensions into account, since financial performance is only 

a good indicator for the long-term, not in the short-term. Besides that, NET has the ability to influence 

the development path if they use their knowledge and ability in a smart manner. It is especially important 

to acquire as much new knowledge as possible in the first development phases to be able to take a 

new area of innovation from exploration to exploitation as fast as possible. 
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   Discussion and conclusion 
 

This chapter will present the conclusion of this research. First, the main findings of this research will 

result in the answers to the main research question and to the sub-question which were formulated in 

chapter 1. Second, the limitations of this research will be discussed in combination with scientific 

contributions and future research. Finally, this chapter will end with the managerial implications for 

explorative KIBS in general and specifically for the section NET within DNV GL. 

 

5.1 Answer to the research questions 
 

To be successful as a company, it is important to find a balance between exploiting current capabilities 

while exploring new possible capabilities for the future. It is difficult to track the development of these 

new areas of innovation and especially within a KIBS. The research question of this thesis was therefore 

as follows: 

 

� Which conceptual dimensions and related indicators are important to track the 

development of new areas of innovation from explorative to exploitative within a KIBS? 

 

This question has been answered by constructing a conceptual framework with conceptual dimensions 

and belonging indicators by using scientific literature. The conceptual dimensions have been divided 

into four main categories: human capital, social capital, organizational capital and ambidexterity. The 

framework is described extensively in chapters 2 and 3 and Table 3.2 provides a complete overview of 

every conceptual dimension and its indicators. The answer is however incomplete without taking the 

results of the analysis into account. Furthermore, it is interesting for NET to know if they can influence 

the conceptual dimensions with as a final goal to influence the development path of a new area of 

innovation from exploration to exploitation. Therefore, the following sub-question was stated at the start 

of this research:  

 

� Which conceptual dimensions and related indicators can be influenced by the 

management of NET to affect the development of new areas of innovation in a positive 

way? 

 

The conceptual framework has been applied to new areas of innovation within NET which were divided 

into four development phases: exploration, transition, recent exploitation and established exploitation. 

First, the revenue (financial performance) was analysed, since the first assumption made for this 

research was that financial performance alone is not a good indicator for the development of new areas 

of innovation. The analysis showed that the revenue develops quite slowly in the beginning of the 

development path and significant differences occur when a new area of innovation reaches the 

exploitation phase. As suggested in the motivation for this thesis, financial performance is not a good 

conceptual dimension to track the development path in the beginning of the development path, but later 

on financial performance can be used as a reliable conceptual dimension. 
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Some of the other conceptual dimensions turned out to be able to track the development path from 

exploration to exploitation, other conceptual dimensions showed some insights into the development 

path and some conceptual dimensions were not able to track the development path at all. It turned out 

that the conceptual dimensions interaction with clients and visibility are not able to track the 

development path of new areas of innovation from exploration to exploitation, since the differences in 

values between the four development phases are too small. The reason that the interaction with clients 

is always high is probably due to the company type. NET is a KIBS and KIBS are known for their close 

relationships with clients. However, some theory-based conceptual dimensions were confirmed by the 

data to be able to track the development path. These dimensions are absorptive capacity, the interaction 

with several parties outside the firm, the amount of junior versus senior staff, the expertise of personnel, 

commercial versus subsidized projects and the development of knowledge. These dimensions all 

showed significant differences between the development phases which means it is possible to track the 

development path with the help of these conceptual dimensions. Four of these conceptual dimensions 

stood out. These were interaction with partners and the scientific base, absorptive capacity and 

commercial versus subsidized projects. These conceptual dimensions showed major differences 

between the four development phases and provide therefore the best insights into the development 

path of a new area of innovation from exploration to exploitation. Interaction within the firm is partly able 

track the development path from exploration to exploitation. The differences in value are significant 

between the exploration and transition phases and between the recent and established exploitation 

phases, but not between the transition phase and the recent exploitation phase. 

 

NET is able to influence several conceptual dimensions to ultimately affect the development of a new 

area of innovation. These are the amount of subsidized projects in the beginning of the development 

path, the expertise of personnel and the development of knowledge, junior versus senior staff, 

interaction with the scientific base, partners and other departments of DNV GL and finally the absorptive 

capacity of NET. It is difficult to make an estimation of how much interaction or how high the expertise 

of personnel must be for a new area of innovation to make the step towards exploitation. For the amount 

of interaction can be said that more interaction is always better, since this also has a positive influence 

on the expertise of personnel. Furthermore, the expertise of personnel must probably be approximately 

4 on a Likert-scale from 1 to 5 to move to the exploitation phase and the estimation can be made that 

around fifteen subsidized projects must be executed to be able to eventually exploit an area of 

innovation. However, the amount of data is limited and is only available from 2011 to 2014. It are thus 

truly estimations and no proven numbers and guidelines. To conclude, for each conceptual dimension 

counts that if their value is higher, this will have a positive influence on the development path. 

 

5.2 Scientific implications and future research 
 

This research links to current research, but has also some limitations which result in interesting topics 

for future research. One of the most interesting findings of this research was that financial performance 

alone is not a good conceptual dimension to track the development of a new area of innovation from 

exploration to exploitation within a KIBS. As far as I know, not much research has been done into this 

topic while it can have huge influences for KIBS in general. This research shows that there are so many 

conceptual dimensions that can influence and track the development path and it is useful to have this 
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confirmed. This is of course just a start, but someone should be the first to investigate the interaction 

between exploration and exploitation within a KIBS.  

 

Interaction seems to be an important conceptual dimension to track the development path, which is in 

correspondence with Janssen (2015). He argued that KIBS are interactive by nature which is confirmed 

by the results of this thesis. This is an extra confirmation that knowledge transfer, but also knowledge, 

does play a huge role in KIBS. The theory of the conceptual dimension junior versus senior did not 

correspond with practice. Criscuolo, Salter and Sheehan (2007) argued that the skills of senior 

employees are more integrated and that these skills have a stronger focus on the core areas of the firm 

compared to junior employees. This would mean that seniors are mostly focused on existing new area 

of innovation, thus the areas that belong to the development phases recent exploitation and established 

exploitation and that juniors focus more on exploration and transition. Within NET this is practically the 

complete opposite. Most seniors work on the explorative new areas of innovation and the ones that are 

transitioning. This has to do with the decisions of the management of NET, but it is interesting to see 

that the difference is this huge. However, this is just one case, so it is impossible to say that this counts 

for every explorative commercial KIBS. It could therefore be useful for future research to investigate 

this conceptual dimension a little further by applying this dimension to multiple companies. 

 

This research has also several important limitations. First of all, in the beginning it seemed that a lot of 

data was available from the company, but this turned out to be less than expected. Therefore, more 

conceptual dimensions have been quantified by means of a survey, but since it is a small section it was 

not possible to conduct statistical tests. It would however be interesting to repeat this research with a 

larger data set to be able to conduct statistical tests to see if the results are significant. Another 

interesting study would be to conduct a qualitative analysis with in-depth interviews to gain more in-

depth information about the development path of a new area of innovation. Another limitation was the 

fact that the data from the financial department did not go further back than 2011 which meant I was 

not able to track one new area of innovation from the beginning (exploration) towards the end 

(established exploitation) of the development path. The decision was therefore made to split the new 

areas of innovation into four development phases. An interesting topic for future research would be how 

a new area of innovation develops from the beginning till the end, but this will be a time consuming 

research since it is difficult to collect data at different points in time. Especially the data of conceptual 

dimensions concerning knowledge are hard to trace back to the beginning. 

 

5.3 Managerial implications 
 

This thesis confirmed what the management of the section NET within DNV GL already suspected: 

financial performance alone is not a good indicator for the development of new areas of innovation. The 

framework developed during this research can be a first step towards a totally different approach 

towards evaluating every topic. Furthermore, some of the conceptual dimensions can be influenced by 

the management to make sure that the new area of innovation develops towards exploitation. Three 

conceptual dimensions are strongly correlated with the development path and can also be influenced 

by the management of NET. These are interaction outside the firm (partners and the scientific base), 

commercial versus subsidized projects and absorptive capacity. These dimensions are therefore the 

most important and interesting ones for the management of a KIBS with exploratory activities. The more 
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interaction there takes place with the scientific base and consortium partners, the further the new area 

of innovation has developed. This is thus something that should be stimulated by management by 

supporting cooperation projects with these parties. This also counts for the amount of subsidized 

projects. Data showed that subsidized projects are important for the development path and it is therefore 

important to invest in this project type. The final conceptual dimension is absorptive capacity or in other 

words the investment into certain new areas of innovation. If the firm invests more into a new area of 

innovation this will be reflected on the place of this topic on the development path: the new area of 

innovation will be further developed. This conceptual dimension is strongly correlated with the amount 

of subsidized projects, since the investment is partly calculated by means of the available subsidies. 

 

NET already documents several important aspects of their projects, but this is not clustered in one 

computer system and it is difficult to gain access to the different data. It is important for NET to document 

data about the conceptual dimensions that are able to track the development path. Is a project 

subsidized or commercial? Is it conducted in cooperation with other parties like a university, research 

institute or another department within DNV GL? Furthermore, it would be useful to evaluate every new 

area of innovation each year by for example spreading a survey amongst the employees each six 

months or each year. In this way it is possible to track a new area from the beginning towards the end 

instead of dividing them into four development phases. Finally, NET is certainly able to influence the 

development path and this would have a positive influence on the ability of NET to take a new area of 

innovation from the exploration phase to the exploitation phase. 

 

All these management implications count for DNV GL, but also for every other explorative KIBS. This 

research has only been conducted within one firm, but the conceptual dimensions interaction outside 

the firm, project type and absorptive capacity have such a major influence that it can be assumed that 

these conceptual dimensions show the same results within other KIBS. 
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 Appendices 
 

Appendix 1: The interview guide 
 

Introduction 

Hello, I am a master student at the University of Technology in Eindhoven. As you probably know, for 

my graduation project I investigate which dimensions and parameters are important to track the 

development of new areas of innovation from explorative to exploitative within a KIBS. Afterwards, I will 

apply this framework to several new areas of innovation within NET. Therefore, these dimensions will 

be quantified by means of data from the financial department and by means of a survey send to all 

employees. The goal of this interview is to check if the framework is correct or if I should add or remove 

some dimensions. 

 

Interview procedure 

Is it ok if the interview is recorded and possibly transcribed for data analysis? When the research is 

finished the recordings will be deleted.  

 

General questions 

What is your function within NET?  

Have you also fulfilled other functions within NET? 

How long have you been working for NET? 

 

Conceptual dimensions of the framework 

1. For each conceptual dimension: Is this [name of parameter] currently used to track the 

development of projects within NET? 

a. If no: Do you think this is a useful parameter to apply within NET? 

b. If yes: What is the indicator(s) you currently use for this conceptual dimension? 

2. Are there conceptual dimensions which are not on this list, but should in your opinion be 

included and if so, why? 

 

Survey 

1. For each conceptual dimension: Is this [name of indicator or indicators] a good indicator for this 

conceptual dimension?  

a. If no: why not and what would be a good indicator? 

b. If yes: can you think of other indicators for this conceptual dimension? 

c. If it is a survey question: is the question clear and easy to understand? 

 

Closing 

Thank you for your time. I will send you a summary with statements/quotes that I probably use for this 

graduation project. 

 



61 
 

Appendix 2: Survey New Energy Technologies 
 

Hello, 

 

As you might know I am currently working on my graduation project for the study Innovation Sciences 

at Eindhoven, University of Technology at the section New Energy Technology. A part of my data 

collection consists of this survey. To make sure that the final results provide a representative view it is 

important that you read every question carefully and that you answer them honestly. Besides that, it is 

not allowed to discuss the questions with your colleagues. The ten new areas of innovation that are 

used for this survey and for the remainder of my research are assembled in cooperation with Petra de 

Boer. The topics speak for themselves, but the new area of innovation ‘Advanced Materials: Innovation 

Projects’ may need further explanation. The projects that belong to this topic are the ones where the 

‘MTL’ is involved in innovation projects like ‘Aquatop’. Besides that, one of the first questions of this 

survey is about whether you have been working on a certain new area of innovation within NET of not. 

When you do NOT mark a new area of innovation, this area will NOT return in the remainder of this 

survey. It is therefore of major importance that you answer this question with care and that you do not 

forget to mark each new area of innovation you are or have been working on. 

 

Thanks in advance for filling out the survey and good luck! 

 

Lisan Verhagen 
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1. What are your first and last name? 

 

2. Since when are you working at DNV GL? 

 

3. Are you a junior, medior or senior? 

� Junior 

� Medior 

� Senior 

 

4. On which new areas of innovation have you been or are you working In the years that you are working 

at DNV GL within the section New Energy Technologies?  

� Advanced Materials: TIC 

� Advanced Materials: innovation projects 

� Advanced Materials: testing (e.g. failure analysis, cable testing) 

� Circular Economy 

� Defense 

� Energy Storage 

� Electric Vehicles 

� Heat 

� Membranes 

� New Energy Technology Integration (e.g. smart grids) 

� Solar 
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5. I am currently an expert in the field of the following topics: 

 

 Strongly 

Disagree 

Disagree Neither Agree 

nor Disagree 

Agree Strongly 

Agree 

Advanced Materials: TIC �  �  �  �  �  

Advanced Materials: 

innovation projects 

�  �  �  �  �  

Advanced Materials: testing 

(e.g. failure analysis, cable 

testing) 

�  �  �  �  �  

Circular Economy �  �  �  �  �  

Defense �  �  �  �  �  

Energy Storage �  �  �  �  �  

Electric Vehicles �  �  �  �  �  

Heat �  �  �  �  �  

Membranes �  �  �  �  �  

New Energy Technology 

Integration (e.g. smart grids) 

�  �  �  �  �  

Solar �  �  �  �  �  

 

6. I was an expert in the field of the following topics when I started working at DNV GL: 

 

 Strongly 

Disagree 

Disagree Neither Agree 

nor Disagree 

Agree Strongly 

Agree 

Advanced Materials: TIC �  �  �  �  �  

Advanced Materials: 

innovation projects 

�  �  �  �  �  

Advanced Materials: testing 

(e.g. failure analysis, cable 

testing) 

�  �  �  �  �  

Circular Economy �  �  �  �  �  

Defense �  �  �  �  �  

Energy Storage �  �  �  �  �  

Electric Vehicles �  �  �  �  �  

Heat �  �  �  �  �  

Membranes �  �  �  �  �  

New Energy Technology 

Integration (e.g. smart grids) 

�  �  �  �  �  

Solar �  �  �  �  �  
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7. I feel confident when making decisions regarding the following topics: 

 

 Strongly 

Disagree 

Disagree Neither Agree 

nor Disagree 

Agree Strongly 

Agree 

Advanced Materials: TIC �  �  �  �  �  

Advanced Materials: 

innovation projects 

�  �  �  �  �  

Advanced Materials: testing 

(e.g. failure analysis, cable 

testing) 

�  �  �  �  �  

Circular Economy �  �  �  �  �  

Defense �  �  �  �  �  

Energy Storage �  �  �  �  �  

Electric Vehicles �  �  �  �  �  

Heat �  �  �  �  �  

Membranes �  �  �  �  �  

New Energy Technology 

Integration (e.g. smart grids) 

�  �  �  �  �  

Solar �  �  �  �  �  

 

8. I am often approached by colleagues about the following topics: 

 

 Strongly 

Disagree 

Disagree Neither Agree 

nor Disagree 

Agree Strongly 

Agree 

Advanced Materials: TIC �  �  �  �  �  

Advanced Materials: 

innovation projects 

�  �  �  �  �  

Advanced Materials: testing 

(e.g. failure analysis, cable 

testing) 

�  �  �  �  �  

Circular Economy �  �  �  �  �  

Defense �  �  �  �  �  

Energy Storage �  �  �  �  �  

Electric Vehicles �  �  �  �  �  

Heat �  �  �  �  �  

Membranes �  �  �  �  �  

New Energy Technology 

Integration (e.g. smart grids) 

�  �  �  �  �  

Solar �  �  �  �  �  
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9. My knowledge regarding the following topics has increased significantly over time: 

 

 Strongly 

Disagree 

Disagree Neither Agree 

nor Disagree 

Agree Strongly 

Agree 

Advanced Materials: TIC �  �  �  �  �  

Advanced Materials: 

innovation projects 

�  �  �  �  �  

Advanced Materials: 

testing (e.g. failure 

analysis, cable testing) 

�  �  �  �  �  

Circular Economy �  �  �  �  �  

Defense �  �  �  �  �  

Energy Storage �  �  �  �  �  

Electric Vehicles �  �  �  �  �  

Heat �  �  �  �  �  

Membranes �  �  �  �  �  

New Energy Technology 

Integration (e.g. smart 

grids) 

�  �  �  �  �  

Solar �  �  �  �  �  

 

10. Are you executing or have you executed many projects in cooperation with consortium partners 

regarding the following topics? This question is about the period you started working at NET or started 

working on this topic till right now. 

 

 Never Rarely Sometimes Often All of the 

Time 

Advanced Materials: TIC �  �  �  �  �  

Advanced Materials: innovation 

projects 

�  �  �  �  �  

Advanced Materials: testing (e.g. 

failure analysis, cable testing) 

�  �  �  �  �  

Circular Economy �  �  �  �  �  

Defense �  �  �  �  �  

Energy Storage �  �  �  �  �  

Electric Vehicles �  �  �  �  �  

Heat �  �  �  �  �  

Membranes �  �  �  �  �  

New Energy Technology Integration 

(e.g. smart grids) 

�  �  �  �  �  

Solar �  �  �  �  �  
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11. Are you executing or have you executed many projects in cooperation with a university or research 

institute regarding the following topics? This question is about the period you started working at NET or 

started working on this topic till right now. 

 

 Never Rarely Sometimes Often All of the 

Time 

Advanced Materials: TIC �  �  �  �  �  

Advanced Materials: innovation 

projects 

�  �  �  �  �  

Advanced Materials: testing (e.g. 

failure analysis, cable testing) 

�  �  �  �  �  

Circular Economy �  �  �  �  �  

Defense �  �  �  �  �  

Energy Storage �  �  �  �  �  

Electric Vehicles �  �  �  �  �  

Heat �  �  �  �  �  

Membranes �  �  �  �  �  

New Energy Technology Integration 

(e.g. smart grids) 

�  �  �  �  �  

Solar �  �  �  �  �  

 

12. How much knowledge transfer took place from the clients to DNV GL while executing projects 

regarding the following topics? This question is about the period you started working at NET or started 

working on this topic till right now. 

 

 None Little Some A Lot 

Advanced Materials: TIC �  �  �  �  

Advanced Materials: innovation projects �  �  �  �  

Advanced Materials: testing (e.g. failure analysis, cable 

testing) 

�  �  �  �  

Circular Economy �  �  �  �  

Defense �  �  �  �  

Energy Storage �  �  �  �  

Electric Vehicles �  �  �  �  

Heat �  �  �  �  

Membranes �  �  �  �  

New Energy Technology Integration (e.g. smart grids) �  �  �  �  

Solar �  �  �  �  
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13. Do you have a lot of contact with the department R&I regarding the following topics? 

 

 Never Rarely Sometimes Often All of the 

Time 

Advanced Materials: TIC �  �  �  �  �  

Advanced Materials: innovation 

projects 

�  �  �  �  �  

Advanced Materials: (e.g.  failure 

analysis, cable testing) 

�  �  �  �  �  

Circular Economy �  �  �  �  �  

Defense �  �  �  �  �  

Energy Storage �  �  �  �  �  

Electric Vehicles �  �  �  �  �  

Heat �  �  �  �  �  

Membranes �  �  �  �  �  

New Energy Technology Integration 

(e.g. smart grids) 

�  �  �  �  �  

Solar �  �  �  �  �  

 

14. Do you have a lot of contact with other commercial departments of DNV GL regarding the following 

topics? 

 

 Never Rarely Sometimes Often All of the 

Time 

Advanced Materials: TIC �  �  �  �  �  

Advanced Materials: innovation 

projects 

�  �  �  �  �  

Advanced Materials: testing (e.g. 

failure analysis, cable testing) 

�  �  �  �  �  

Circular Economy �  �  �  �  �  

Defense �  �  �  �  �  

Energy Storage �  �  �  �  �  

Electric Vehicles �  �  �  �  �  

Heat �  �  �  �  �  

Membranes �  �  �  �  �  

New Energy Technology Integration 

(e.g. smart grids) 

�  �  �  �  �  

Solar �  �  �  �  �  
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15. How often have you visited a seminar or conference to acquire knowledge regarding the following 

topics in the time you have been working at DNV GL? 

 

 None Little Some A Lot 

Advanced Materials: TIC �  �  �  �  

Advanced Materials: innovation projects �  �  �  �  

Advanced Materials: testing (e.g. failure analysis, cable 

testing) 

�  �  �  �  

Circular Economy �  �  �  �  

Defense �  �  �  �  

Energy Storage �  �  �  �  

Electric Vehicles �  �  �  �  

Heat �  �  �  �  

Membranes �  �  �  �  

New Energy Technology Integration (e.g. smart grids) �  �  �  �  

Solar �  �  �  �  

 

16. How often have you visited a seminar or conference to transfer knowledge by for example providing 

a presentation regarding the following topics in the time you have been working at DNV GL? 

 

 None Little Some A Lot 

Advanced Materials: TIC �  �  �  �  

Advanced Materials: innovation projects �  �  �  �  

Advanced Materials: testing (e.g. failure analysis, cable 

testing) 

�  �  �  �  

Circular Economy �  �  �  �  

Defense �  �  �  �  

Energy Storage �  �  �  �  

Electric Vehicles �  �  �  �  

Heat �  �  �  �  

Membranes �  �  �  �  

New Energy Technology Integration (e.g. smart grids) �  �  �  �  

Solar �  �  �  �  
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17. How often have you provided a tour through the laboratories of NET regarding the following topics 

in the time you have been working at NET? 

 

 None Little Some A Lot 

Advanced Materials: TIC �  �  �  �  

Advanced Materials: innovation projects �  �  �  �  

Advanced Materials: testing (e.g. failure analysis, cable 

testing) 

�  �  �  �  

Circular Economy �  �  �  �  

Defense �  �  �  �  

Energy Storage �  �  �  �  

Electric Vehicles �  �  �  �  

Heat �  �  �  �  

Membranes �  �  �  �  

New Energy Technology Integration (e.g. smart grids) �  �  �  �  

Solar �  �  �  �  

 

18. When you have a problem regarding a project, who do you approach to solve the problem? 

 

 Rank the following individuals from not 

so much contact to a lot of contact. A 1 

thus means you are looking for the least 

contact with that individual and a 7 

means you are looking for the most 

contact with this person. 

The project leader  

A colleague within NET  

A colleague from outside NET, but within DNV 

GL 

 

An expert who is not working at DNV GL  

Consortium partner  

The client  

Somebody from a university  
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19. With who are you experiencing the most knowledge transfer? In other words, from who are you 

learning the most? 

 

 Rank the following individuals from not 

so much contact to a lot of contact. A 1 

thus means you are looking for the least 

contact with that individual and a 7 

means you are looking for the most 

contact with this person. 

The project leader  

A colleague within NET  

A colleague from outside NET, but within DNV 

GL 

 

An expert who is not working at DNV GL  

Consortium partner  

The client  

Somebody from a university  

 

20. I have knowledge about multiple aspects of the following topics: 

 

 Strongly 

Disagree 

Disagree Neither Agree 

nor Disagree 

Agree Strongly 

Agree 

Advanced Materials: TIC �  �  �  �  �  

Advanced Materials: 

innovation projects 

�  �  �  �  �  

Advanced Materials: 

testing (e.g. failure 

analysis, cable testing) 

�  �  �  �  �  

Circular Economy �  �  �  �  �  

Defense �  �  �  �  �  

Energy Storage �  �  �  �  �  

Electric Vehicles �  �  �  �  �  

Heat �  �  �  �  �  

Membranes �  �  �  �  �  

New Energy Technology 

Integration (e.g. smart 

grids) 

�  �  �  �  �  

Solar �  �  �  �  �  
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21. I have in-depth knowledge about certain aspects of the following topics: 

 

 Strongly 

Disagree 

Disagree Neither Agree 

nor Disagree 

Agree Strongly 

Agree 

Advanced Materials: TIC �  �  �  �  �  

Advanced Materials: 

innovation projects 

�  �  �  �  �  

Advanced Materials: 

testing (e.g. failure 

analysis, cable testing) 

�  �  �  �  �  

Circular Economy �  �  �  �  �  

Defense �  �  �  �  �  

Energy Storage �  �  �  �  �  

Electric Vehicles �  �  �  �  �  

Heat �  �  �  �  �  

Membranes �  �  �  �  �  

New Energy Technology 

Integration (e.g. smart 

grids) 

�  �  �  �  �  

Solar �  �  �  �  �  

 


