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Abstract 

Joulz is a service provider in the Dutch energy sector. The company had some questions about the current 

state of smart grid development in the Netherlands. What kind of smart grid projects are executed, what 

are trends in those smart grid projects, what directions arise in smart grid development, and subsequently 

what are the implications for Joulz?  

In order to provide answers to the questions above the research framework was defined, consisting 

of the project analysis, the trend analysis, the scenario analysis, and the organizational analysis. First, in 

the project analysis phase, an overview was created of the smart grid pilot projects in the Netherlands. By 

listing the smart grid projects it was found that the focus of smart grid projects is on the electricity domain 

(66%) and it was noted that there is limited involvement of energy suppliers and large involvement of 

network operators and knowledge institutions in smart grid pilot projects. Second, a trend analysis was 

conducted based on interviews with experts in the field. The importance of cooperation, knowledge and 

information sharing, end user involvement, and integration are highest scoring trends. Barriers like lack 

of cooperation, high costs, limiting regulations, and lack of social acceptation were found. Demand side 

management, electric vehicles, and solar energy were marked as the most promising developments. Of 

33 interviewed experts more than half stated the roles of current actors in the energy network will change. 

This interview data provided input for the scenario analysis. Based on trends regarding actor involvement 

five scenarios were constructed. The trends used as dimensions in the scenario construction are: “the 

expectation that network operators take a leading role in smart grid development”, “the importance of 

end user involvement in smart grid development”, and “the low level of involvement of energy suppliers 

in smart grid development”. Finally, both the constructed scenarios and the company in question were 

scored on a set of competencies. Comparing the results indicated innovation, cooperation, and knowledge 

and information sharing should be improved and stimulated in order for the company to be prepared for 

and able to facilitate smart grids.   
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Management summary 
The introduction of decentralized energy generation calls for changes in the organization of the energy 

network. Smart grids are regarded as a potential solution to problems that are caused by decentralized 

energy generation, such as high peak demand, bi-directional energy flows, network imbalance, and power 

quality problems. This research focused on the roles of actors in the Dutch energy sector with regard to 

smart grid development. The goal of this research was to determine the implications of smart grid 

development for Joulz. In order to achieve this goal the following research question was defined: what 

are the effects of different scenarios regarding developments in the field of smart grids in the energy sector 

in the Netherlands on the company? 

In order to answer this research question several steps needed to be taken. First, an overview was 

created of smart grid pilot projects in the Netherlands in the project analysis phase.  Subsequently experts 

in the field of smart grids were interviewed in the trend analysis phase. Based on the data generated by 

the interviews the trend analysis followed. This provided input for the creation of five smart grid scenarios 

in the scenario analysis phase. With these five scenarios the impact of smart grid development on Joulz 

could be determined in the organizational analysis phase.  

The conducted research has an explorative nature. Data is collected through desk research and semi-

structured interviews with 33 experts in the field of smart grids. Scientific theories, methods, and tools 

used in this research are the following. In the trend analysis phase the STEEPLED method was used, in the 

scenario analysis phase the scenario analysis approach was used, and in the organizational phase the 

SWOT analysis and the 7S-model were used. Concepts related to this research that are explained are 

decentralized energy generation, smart grids, microgrids, energy storage, direct current, and renewable 

energy sources.  

The scenario analysis is used to construct eight scenarios regarding smart grid development. In this 

construction three dimensions are used: the level of network operator involvement, the level of energy 

supplier involvement, and the level of end user involvement. Five relevant scenarios were determined. 

The five scenarios are called “network operator leads”, “co-creation”, “aggregator”, “no energy 

suppliers”, and “consumer leads”. They all represent a different combination of level of involvement of 

the three actors used to define the dimensions. Next, a set of competencies was determined to score the 

scenarios. The competency scores were defined and were visually represented using spider web diagrams.  
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The main findings resulted from the organizational analysis. The research question is answered by a 

comparison of the required level of competencies of the scenarios and the current level of competencies 

of Joulz. This comparison provides a first indication of the impact of smart grid development on the 

company. Improvement of the level of cooperation and knowledge and information sharing is required. 

In turn, improvement of those competencies can stimulate innovation. And improvement of the level of 

innovation is required to support facilitation of developments in the field of smart grids, especially with 

regard to the conservative nature of the Dutch energy sector.  
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1. Introduction  

1.1.  Company background 

Joulz is a service provider active in the energy sector for more than 100 years. Joulz offers a complete 

package of advice and engineering, from design to building to control of energy infrastructures. Mainly 

for national, regional and private network operators and market players in road management, industry 

and utility construction. For both small and large projects Joulz is the link between market players. The 

activities of Joulz are divided into four fields: Service Provider (energy distribution), Projects (energy 

transport), CityTec (public space), and Greentec (durable and sustainable energy solutions). Their core 

competencies are based on the Dutch phrase “bedenken, bouwen, beheren” (“design, build, control” in 

English, loosely translated). Their focus is mostly on designing and controlling the energy grid in the 

Netherlands. This is where the strength of the company is based on, build up over the past years. Joulz is 

part of the Eneco Group, which consists of four companies: Eneco, Stedin, Joulz, and Ecofys. They form an 

interesting combination of respectively energy supply, network operation, service provision, and 

consulting. To be able to continue to be profitable and competitive in the future, the vision of the Eneco 

Group is in Dutch “duurzaam, decentraal, samen” (“sustainable, decentralized, together” in English, 

loosely translated).  

1.2. Research objective 

The goal of this research is twofold. The first goal is to determine the trends in ongoing smart grid projects 

in the Netherlands in more detail.  This is done by identifying the smart grid initiatives in the Netherlands 

during the project analysis and subsequently interviewing smart grid experts. Based on the trend analysis 

that is conducted with the interview scenario as input, the scenario analysis is conducted.   

This leads to the second goal of this research, which is to present conclusions and recommendations 

to the company of Joulz about the implications of smart grid development for the company. By analyzing 

different scenarios different options are presented. The current level of competencies of Joulz is analyzed 

and compared with required competencies in different scenarios.  

This research is mainly descriptive, focused on identifying smart grid projects, identifying trends in 

smart grid projects, and determining scenarios. The conclusions and recommendations of the research 

are prescriptive, focusing on the possible future of Joulz.  
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1.3.  Research question 

Joulz is aware of the increased interest in sustainable energy development in the Netherlands. Among 

others the introduction of solar and wind energy, also for private use, has started to change the market 

they operate in. The need for sustainable energy solutions is growing. Their interest in this research is to 

find out what is changing, what might be changing in the near future, who might be leading this change, 

and eventually: what might be the role of Joulz in this changing environment? In order to answer these 

sub-questions and to achieve the research objectives as described in the previous section, the main 

research question is formulated as follows: 

What are the effects of different scenarios regarding developments in the field of smart grids in the 

energy sector in the Netherlands on the company? 

1.4.  Research scope 

The scope of this project only includes smart grid projects in the Netherlands. The main focus will be on 

national smart grid development. Of course, influences from (projects from) other countries will not be 

excluded per definition, as for instance developments on this topic in Germany are highly interesting.  

Developments in past years are taken into account to understand the trends in the sector, but the 

main aim is to look forward into future developments. With the use of scenario analysis possible future 

developments are investigated, based on current trends and developments.   

The energy value chain is the area of the research. Figure 1-1 illustrates the current energy value chain 

in the Netherlands in a compact way, from left to right.  

 

Figure 1-1. Energy value chain. 

Joulz as a service provider and network operator in this network is linked to the distribution part. 

Therefore, the distribution part will be the scope of the project. Transmission is high level distribution 

from generation to the distribution stations. One company has a monopoly position in energy 
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transmission in the Netherlands. This company is called TenneT. TenneT is in charge of the transmission 

of energy from the power plants, windmill parks, and international connections to the distribution system 

operator. Generation in this value chain is the central energy generation from sources like energy plants 

and windmill parks owned by the energy suppliers. Consumption encompasses three consumers groups: 

industry, business, and households. A rule of thumb is they are equally divided, all cover 33% of the energy 

total energy use in the Netherlands. However, with the introduction of smart grids the way in which the 

energy system is organized is likely to change. Energy flows from right to left start to occur, for instance 

because solar panels are returning excess energy back into the distribution part of the energy network. 

The changes are one of the main reasons for executing this research.  

1.5.  Research framework 

The research framework is illustrated in Figure 1-2. This research project is divided into several research 

phases in order to achieve the goals of this research. Each research phase is numbered from 1 to 5. Each 

phase is indicated by a square and the desired output is indicated by a trapezium below.  

 

Figure 1-2. Research framework. 

Prior to this research project an extensive literature review was done in order to create a theoretical 

foundation for this research. The main goal was to provide a technological background for the research 

project and find a literature gap. The literature gap led to the research question as formulated in section 

1.3. The first phase of the research project is to extend the theoretical background with theories, models, 

and tools to provide support for the trend analysis, the scenario analysis and the organizational analysis. 

This is all covered in the framework by the first research phase: the literature review. The result is a 

theoretical background for the research. 
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In the second research phase, guided by the background from the first phase, the project analysis is 

executed. The goal of the project analysis is to get a clear overview of the smart grid pilot projects in the 

Netherlands. The project analysis is done by investigating news articles, company websites, websites from 

governmental institutions and project documents. The result is a comprehensive view on smart grid pilot 

projects in the Netherlands.  

The goal of the trend analysis in the third research phase is to map the trends in smart grid 

development in the Dutch energy sector. The overview of smart grid pilot projects from the project 

analysis served as input for the trend analysis. The main data source for the trend analysis is interview 

data. For the interviews experts in the field are consulted. The goal of expert interviews is to investigate 

what happens in practice. Experts on smart grids, which are in this case the project members of the smart 

grid pilot project in the Netherlands, are questioned about the trends in the energy sector and questions 

are asked about their specific projects. This phase results in an overview of the trends in the field of smart 

grids in the Dutch energy sector.  

In the fourth research phase a scenario analysis is conducted. The goal of the scenario analysis is to 

determine possible developments in roles of incumbents in the energy sector. By consulting experts in 

the field the expected developments related to smart grids are determined for the Dutch energy sector. 

These trends, which are the output from the trend analysis in the third research phase, serve as the 

foundation to construct the scenarios from. The fourth phase results in a portfolio of scenarios proposing 

different paths of development.  

Fifth, an organizational analysis is done to enable a comparison between the current competencies of 

Joulz and the required competencies for the different scenarios. The portfolio of scenarios serves as input 

in this final phase. Strategic implications are determined based on discrepancies between the current level 

of competencies of Joulz and the required level of competencies in each of the scenarios. The external 

factors, opportunities and threats, derived from the trend analysis conclude this section. 

1.6.  Outline 

To answer the research question the structure of the research paper is as follows. Chapter 2 covers the 

technological background. The theoretical background is described in chapter 3. The methodology of this 

research is described in chapter 4. Chapter 5 shows the result of the research and chapter 6 discusses the 

conclusion and recommendations as well as describing the limitations and suggesting further research.  
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2. Technological background 

The technological background explains several concepts related to smart grid development. The related 

concepts to this research are: decentralized energy generation, smart grids, microgrids, energy storage, 

direct current grid, and renewable energy sources. This chapter briefly covers these concepts and ends 

with a concluding paragraph.  

2.1. Decentralized energy generation 
The need for sustainable energy solutions has been growing in the past few years, not only for stand-alone 

solutions, but also for the entire energy value chain. Among the subjects that gained increased interest in 

the energy sector is local and decentralized energy generation (Anders, 2013: Eneco, 2013, p. 162; 

Florusse, 2013). Decentralized energy generation is the opposite of the current way of energy production; 

centralized energy generation. Centralized generation is by large power plants that feed the entire energy 

system. Existing power grids are geared towards a centralized approach of generation and delivery of 

energy, but many sustainable technologies for electricity generation require exactly the opposite (Strategy 

Area Energy, 2014). Decentralized generation is energy generation by different smaller energy sources 

from different points in the network, for instance from small-scale solar PV or wind energy generation. 

Decentralized energy production will sharply increase in the next 15 years; energy will be generated, used, 

and traded by the consumer (Strategy Area Energy, 2014). This requires the electricity grid to be designed 

in a different, less centralized way and to be able to handle greater fluctuations (Strategy Area Energy, 

2014). This is one of the most critical issues in the transition of energy supply systems within the next 

decades (Christian, 2010).  

Most of the current papers in this domain acknowledge the need for a shift as described by Pudjianto, 

Ramsay, and Strbac (2007): from a traditional central control to a new distributed control paradigm. In 

this distributed control paradigm it is possible for consumer to become producers, for instance with solar 

panels, creating a new group of actors in the energy sector, the so called prosumers (Schleicher-Tappeser, 

2012). Because of expected fluctuations in the new grid there is an increased need to achieve a better 

balance between energy production and consumption, noted by Lauw (2012). That imbalance is among 

others created by decentralized energy generation.  
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2.2. Smart grids 
The present electricity grid is becoming congested due to a lack of its ability for expansion, continued 

growth in electricity demand, and the introduction of decentralized energy generation (Alstom, 2013; 

Asmus, 2010; Coster et al., 2011; Devabhaktuni et al., 2013; Marnay and Venkataramanan, 2007; Siano, 

2014; Steinbach, 2013). This is a problem that has been receiving increased attention in the past few years. 

According to Devabahktuni et al. (2013) effective grid management can be a solution to this problem, by 

improving data collection and using efficient communication protocols and network monitoring systems 

that provide operators with up-to-date information about the status of the grid. This leads to the term 

smart grids, which is used more and more. There is a growing need to develop flexible and intelligent 

energy supply systems (or so called smart grids) which deliver high power quality and control the energy 

demand and supply (Strategy Area Energy, 2014).  

Clastres (2011) defined smart grids in two ways. The first approach defines them as: electricity 

networks that can intelligently integrate the behavior and actions of all users connected to it – generators, 

consumers and those that do both – in order to efficiently deliver sustainable, economic and secure 

electricity supplies. Furthermore, a smart grid is an active (instead of passive) network with bidirectional 

(instead of unidirectional) energy and information flows (Chowdhury & Crossley, 2009; Eneco, 2013, p. 

236). The second approach states that a smart grid must integrate the characteristics or deliver the 

performance as stated in Table 2-1.  

Table 2-1. Characteristics and performance of a smart grid (Clastres, 2011). 

Characteristic or performance 

Self-healing from power disturbance events 

Enabling active participation by consumers in demand response 

Operating resiliently against physical and cyber-attack 

Providing power quality for 21st century needs 

Accommodating all generation and storage options 

Enabling new products, services, and markets 

Optimizing assets and operating efficiently 

For this research the definition from the first approach is used. This definition relates to the goals of this 

research while the second definition goes into more technical detail. The characteristics of a smart grid as 

stated in the second approach provide a checklist for the project analysis, to see if all fields are covered 

in smart grid pilot project in the Netherlands.  
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Joskow (2012) noted in his paper that a smart grid is needed if solar, wind, geothermal, and other 

renewable energy technologies are to make sizable contribution to national electricity needs. It seems 

inevitable that smart grids will be part of the future energy network in one way or another, therefore 

investigating the impact of smart grid development on actors in the energy distribution value chain seems 

beneficial. An internal report from Joulz (2014) presented a viewpoint on differences between the existing 

gird and a smart grid. Table 2-2 shows the differences as stated in the report.  

Table 2-2. Comparison between the existing grid and a smart grid (Joulz, 2014). 

Aspect Existing grid Smart grid 

Users Users are not informed and 
don’t participate 

Users are informed, concerned and active, save by 
being smart (with privacy) 

Production Mainly centralized production Mainly decentralized production, usage can be 
linked to specific production sources 

Sustainable 
energy 

Integration of (decentralized) 
renewable energy limited and 
sometimes difficult 

Standardized plug-in for sustainable production, 
controlled by electronics and IT 

Emissions Emissions and losses (of heat) 
build into the system and little 
transparency 

Users are informed and optimize on ‘color’ of their 
energy use (sustainable, core, etcetera) 

Storage Few to none storage 
possibilities 

Availability of storage systems (including electric 
vehicles) that participate in the market 

Market Mainly producers and large 
industries active in the market 

Large (price independent) demand response based 
on new services and innovative applications 

Quality Focus on supply interruptions Dynamic interaction between price and quality 
with quick response to quality issues 

System 
control 

Limited navigation of asset 
management, business, and 
operational data 

Real-time system information available for 
business, prevention takes a central position 

Disturbances System security aims on 
preventing damage to 
components 

System security reacts automatically to ensure 
supply (self-healing) 

Disasters System is sensitive to (natural) 
disasters and terrorist attacks 

System is relatively insensitive for disasters 
(dispersed and with efficient recovery mechanisms) 
but potentially sensitive for cyber attacks 

The description of the characteristics of a smart grid by Joulz (2014) relates to the definition of smart grids 

used in this research by Clastres (2011). Both describe user involvement, sustainability, security, and 

intelligence. The description also relates to the characteristics stated in the second approach (Clastres, 

2011). Self-healing from disturbances, active consumers in demand response, security against cyber-

attacks, power quality, accommodating decentralized power generation and storage, and enabling new 

markets. The characteristics defined by Joulz (2014) and the definitions defined by Clastres (2011) show 
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some significant overlap, supporting one another. Not only the common elements will be used in this 

research, all elements of a future smart grid play a role. To visually illustrate a concept of a smart grid, the 

figure created by Marris (2008) called “Smart grid – a vision for the future” is used. Figure 2-1 shows a 

possible smart grid concept. This concept relates to the following characteristics of a smart grid from Table 

2-2: active users, decentralized production, sustainable energy, storage, system control, and disturbances. 

It also covers characteristics and performance from Table 2-1: self-healing, active participation, and 

accommodating all generation and storage options. This illustration however is only one way to represent 

how a smart grid can be designed. Many options and combinations of technologies are possible, enabling 

many possible designs. 

 

Figure 2-1. Example of a possible future smart grid (Marris, 2008, p. 570). 

2.3. Microgrids 
Microgrids are defined by Marnay and Venkataramanan (2007) as units that employ distributed energy 

resources and that enjoy some measure of control independence from the traditional grid. A microgrid 

may consist of multiple distributed energy resources, customers, energy storage units and can be defined 

as a small electric power system being able to operate physically islanded or interconnected with the 

utility girds (Aghamohammadi & Abdolahinia, 2014). The opposite of microgrids are macrogrids; familiar 

traditional electricity supply involving large central station generation, long distance energy transmission 

over a network of high voltage line and distribution through medium voltage radial (Marnay & 

Venkataramanan, 2007). Hatziagyriou et al. (2007) state that microgrids may radically change the way 
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energy demand is met, especially in places currently poorly served by the traditional power system. This 

strongly relates to the development of smart grids.  

Palizban et al. (2014) argue microgrids offer benefits in three different areas: technical, economical, 

and environmental. From a technical point of view benefits are: supporting the power of remote 

communities, higher energy efficiency, lack of vulnerability of large networks, and power blackout 

reduction. From an economic point of view benefits are: emission reductions, reductions of line losses, 

reduction of interruption costs for customers, minimization of fuel costs, and ancillary services. From an 

environmental point of view benefits are: lower emissions of pollutants and greenhouse gases, smaller 

physical footprint, increases in the number of clean energy sources in the grid, and decreased reliance on 

external fuel sources.  

There is a general understanding that microgrids and smart grids are important developments in the 

energy sector. There is however disagreement about the effects these developments will have on the 

actors in the energy sector. One side argues the development of microgrids will result in redundancy of 

the network operators. They argue microgrids will become self-sufficient and won’t need a connection to 

a central network, the islanded microgrids. Or they argue only a back-up connection between microgrids 

is required. Energy suppliers might become redundant when the decentralized energy generation on local 

scale is enough to supply the microgrid. The other side argues the central network will play an important 

role in connecting windmill parks, solar fields, and other central energy generation. Energy suppliers will 

play a role in generating energy and network operators will play a role in distribution the energy from the 

energy suppliers to the consumers.  

2.4. Energy storage 
Electrical storage systems that are currently under discussion include batteries, flow batteries, fuel cells, 

flywheels, superconducting magnetic energy storage, super capacitors, compressed air energy storage, 

and pumped hydro (Nair & Garimella, 2010). Some consider plug in electric vehicles as a form of energy 

storage (e.g. Hansen, 2009).  

According to Zhang et al. (2014) a smart grid design can’t function without an energy storage program, 

which provides energy reserve with a stable output power, voltage and frequency, in the presence of 

renewable energy fluctuation. In accordance with this viewpoint Aghamohammadi and Abdolahinia 

(2014) state that in order to handle the issue of unbalance between supply and demand an energy storage 

system is of high importance, critically even in islanded microgrids. Even in the area of wind energy 
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generation the use of energy storage is becomingly more important, as Islam, Mekhilef, and Saidur (2013) 

indicate, because wind energy capacity is increasing. Storage systems will have to play an important role 

in smart grids.  

2.5. Direct current grid 
Because distributed energy generation technologies such as solar panels, fuel cells, and indirectly also 

wind turbines generate in direct current (dc) instead of alternating current (ac), some authors argue for a 

(local) dc-grid (e.g. Alstom, 2013; Brenna et al., 2004, Cetin et al., 2010). Appliances used in daily life that 

incorporate power electronics requiring a dc supply are growing, and their interconnection with the low 

voltage network is becoming increasingly problematic. A dc-grid would be beneficial as it requires fewer 

converters (Brenna et al., 2004) and is safer to use for both humans and appliances (Brenna et al., 2004; 

Cetin et al., 2010). The converters used to convert dc to ac have some disadvantages according to Cetin 

et al. (2010): increased costs, energy losses in conversion, electrical harmonics, and risk of failure. The use 

of dc-grids would get rid of all these problems, they argue.  

2.6. Renewable energy sources 
Small-scale combined heat and power (CHP), solar photovoltaic modules (PV), small wind turbines, and 

other small renewables such as biogas digestors are expected to play a significant role in the future of 

electricity supply, according to Hatziagyriou et al. (2007). Hansen (2009) agrees and adds electric vehicles 

to the list. Clastres (2011) and Mah et al. (2013) argue that a significant role of renewable energy sources 

and new technologies might play will be boosted by smart grids, by assisting their integration and optimal 

use. The biggest issue currently with the introduction of renewable (distributed) energy sources is 

fluctuating energy production (Christian, 2010). This will impose pressure on the existing electricity grid.  

2.6.1. Growth rates 

In this section the growth curves of several sustainable developments are displayed to show their speed 

of development. Figure 2-2 show the growth curve of solar energy production (in TJ) in the Netherlands 

over 2000-2013. Figure 2-3 shows the growth curve of electric vehicles (in number) in the Netherlands 

over 2012-2013.  
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Figure 2-2. Solar energy production in TJ in the Netherlands (CBS). 

 
Figure 2-3. Number of electric vehicles in the Netherlands (RVO). 

The growth of solar energy and electric vehicles has an impact on the energy network. Surplus solar energy 

is partly returned into the network while electric vehicles take large amounts of energy from the network 

to charge. The growth of solar energy is exceeding expectations. The installed capacity for 2012 was 

estimated to be 250 MW (Windvogel, 2014) while the actual number was 365 MW (CBS Statline, 2014). 

The growth of electric vehicles was steeper than predicted. The expected number of electric vehicles at 

the end of 2013 was 20.000 while the actual number is over 30.000 cars (MKB Servicedesk, 2013). Both 

developments put stress on the network and can generate peaks.  
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2.7. Conclusion 
Different technologies and different concepts are related to smart grid development. Some call for smart 

grid solutions, other are regarded as answers to those calls. Eventually, all different concepts and 

technologies require to be integrated into a fully functioning system. Research in the field of smart grid 

development has yet to determine exactly how this integration should be accomplished. The many 

different concepts and technologies indicate there is a growing interest in and a growing need for smart 

grid solutions.   
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3. Theoretical background 
The theoretical background describes models, tools, and theories used in the research paper. For each 

research phase the relevant model, tool, or theory is stated. In this section the models, tools, and theories 

are briefly explained. How the models, tools, and theories are used in this research is described in the 

Methodology section, chapter 4.  

3.1. Trend analysis 
Trends are patterns of gradual change. They are external factors in the environment of an organization. 

The STEEPLED model provides a framework for scanning an organization’s environment, with particular 

reference to the future and any changes that may come about (Malabar Consulting, 2014). It includes the 

following factors: Social, Technological, Economic, Environmental, Political, Legal, Ethical, and 

Demographic. The STEEPLED model is a combination of the better known PESTEL model and the DESTEP 

model. For this research the STEEPLED model is used to base the interview scheme on. Using the factors 

of the model in the interview scheme ensures most of the organization’s environment is covered.  

3.2. Scenario analysis 
Scenario analysis is a method to lay out different possible future paths. Scenarios may be thought of as 

coherent and plausible stories, told in words and numbers, about the possible co-evolutionary pathways 

of combined human and environmental systems (Swart, Paskin & Robinson, 2004). There are many ways 

of characterizing scenarios. The most common contrasts in scenario-building work include backcasting 

versus forecasting, descriptive versus normative, quantitative versus qualitative, and trend versus 

peripheral (Greeuw et al., 2000).  

The first contrast is the distinction between backcasting and forecasting, sometimes also referred to 

as prospective and retrospective (Kostoff & Schaller, 2001). Backcasting is done by starting from some 

assumed future state and then filling in the sequence of developments that could lead there (Robinson, 

1988). Forecasting is done the other way around, by examining developments and then trying to 

determine a future state. In this research the method of forecasting is used. Scenarios for the future are 

constructed based on ongoing developments and trends.  

Second is the distinction between descriptive and normative scenarios. Primarily descriptive scenarios 

are scenarios describing possible developments starting from what we know about current conditions and 

trends, while primarily normative scenarios are scenarios constructed to lead to a future that is afforded 

a specific subjective value by the scenario authors (Swart et al., 2004). Swart et al. (2004) note that 
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‘primarily’ is used to precede both forms, because it is likely a scenario will capture elements of both, 

though the emphasis is different. In this research prescriptive scenarios are use, again based on ongoing 

developments and trends.  

Third, according to Swart et al. (2004), the distinction between quantitative (modeling) and qualitative 

(narrative) traditions of scenario analysis should be made. Quantitative analysis often relies on formal 

models, using mathematical algorithms and relationships to represent key features of human and 

environmental systems. Quantitative modeling is often used for predictive analysis, which is appropriate 

for simulating well-understood systems over sufficiently short times. Qualitative scenario exploration 

probably can better capture other factors influencing the future such as system shifts and surprises, or 

non-quantifiable issues such as values, cultural shifts and institutional features. The scenario narrative 

gives voice to the important qualitative factors shaping development such as values, behaviors and 

institutions, providing a broader perspective than is possible from mathematical modeling alone. In this 

research the qualitative scenario analysis is employed. This method captures more factors influencing 

future states and is more comprehensive.  

Fourth, the distinction can be made between trend scenarios and peripheral scenarios. Trend scenarios 

are based on existing trends, therefore these are considered to be likely scenarios, while peripheral 

scenarios are extreme and more unlikely (Ducot & Lubben, 1980). In the design of the scenarios in this 

research both types are incorporated. In the organizational analysis only the trend scenarios are used, 

because those are relevant to practice and can be related to Joulz.  

The likeliness of a scenario leads to yet another way of characterizing scenarios. According to Duinker 

and Greig (2007) it is important in scenario analysis is to distinguish possible scenarios, probable scenarios, 

and preferable scenarios. Possible scenarios are scenarios that might happen. Probable scenarios are 

scenarios that are likely to happen. Preferable scenarios are scenarios that one prefers to happen. It is 

noted that by working with scenarios of quite different futures, the analytical focus is shifted away from 

trying to estimate what is most likely to occur toward questions of what are the consequences and most 

appropriate responses under different circumstances (Duinker & Greig, 2007). In this research the 

probability, also called the likeliness, of possible scenarios is determined based on trends found in the 

trend analysis.   
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3.3. Organizational analysis 
The two models used in the organizational analysis are described in this section: the SWOT model and the 

7S-model.  

3.3.1. SWOT model 

In order to determine the consequences and most appropriate strategic responses under different 

circumstances the scenarios can be linked to the organizational structure of the firm in question. One 

method or tool to create this link is a SWOT analysis. SWOT analysis has been praised for its simplicity and 

practicality (Pickton & Wright, 1998). Table 3-1 shows the SWOT analysis matrix. This table classifies the 

four elements on two characteristics: internal versus external elements and positive versus negative 

elements. Opportunities and threats are external variables while strengths and weaknesses are internal 

variables. Opportunities and strengths are positive variables while threats and weaknesses are negative 

variables. 

Table 3-1. SWOT analysis matrix (Easy Marketing Strategies). 

  External 

  Opportunities (positive) Threats (negative) 

Internal 

Strengths (positive) 

How do you leverage your 

strengths to benefit from 

opportunities? 

How do you use your 

strengths to minimize the 

impact of threats? 

Weaknesses (negative) 

How do you ensure your 

weaknesses will not stop 

you from opportunities? 

How will you fix weaknesses 

that can make threats have a 

real impact? 

The aim of a SWOT analysis is to identify the strengths and weaknesses of an organization and the 

opportunities and threats in the environment. After identifying these four situations, strategies can be 

developed which may build on the strengths, eliminate the weaknesses, exploit the opportunities or 

counter the threats (Dyson, 2003). According to Dyson (2003) the strengths and weaknesses are identified 

by an internal appraisal of the organization and the opportunities and threats by an external appraisal. 

The internal appraisal examines all aspects of the organization covering, for example, personnel, facilities, 

location, and products and services, in order to identify the organization’s strengths and weaknesses. The 

external appraisal scans the political, economic, social, technological and competitive environment to 

identify opportunities and threats. In this research the SWOT method is used to determine to structure 

the strengths and weaknesses of Joulz. The strengths and weaknesses are determined in an inter-
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organizational session with experts on smart grids. The opportunities and threats are derived from the 

trend analysis.  

3.3.2. 7S-model 

A well-known model for analyzing the functioning of an organization is the McKinsey 7S-model created by 

Waterman, Peters, and Philips (1980). The 7S-model might be regarded as a subsequent detailed step of 

the SWOT analysis. How do the strengths and weaknesses related to the organization? Which aspects of 

the 7S-model define the strengths of the company and which aspects of the 7S-model define the 

weaknesses of the company? Figure 3-1 shows the 7S-model with its seven aspects and their relations.  

 

Figure 3-1. McKinsey 7S-model (Waterman et al., 1980). 

The model distinguishes seven aspects: shared value, style, skills, staff, strategy, structure, and systems. 

Those aspects together determine the success of an organization. All aspects are interrelated, meaning 

change in one results in change in others. All seven aspects will be shortly illustrated, as defined by 

Waterman et al. (1980).  

 Shared values – are the connecting element. This is the heart and soul of the organization. Mission, 

vision, and values of the organization fall under shared values. Shared values create coherency by 

motivating employees, focusing employees on relevant activities, and creating a framework on how 

to handle their work and why.  

 Style – refers to leadership styles. Leadership is required to execute tasks well and manage 

relationships. The leadership style is a determinant in whether or not the company functions well.  
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 Skill – encompasses knowledge and skills the company requires to be competitive. It focuses on what 

makes the organization unique. What are they good at? What makes them competitive? Skills play a 

role on two levels: employee level (competencies) and organizational level (flexibility and power to 

learn). 

 Staff – aims at the workforce of the company, now and in the future. People enable goals to be 

achieved. This emphasizes the importance of recruitment, selection, training, evaluation, rewards, 

and talent- and career development.  

 Strategy – is based on the mission and vision of the organization. In those the company describes its 

identity, rationale and global vision. Strategy is the way in which the organization wants to achieve its 

goals.  

 Structure – or organizational structure is about the way tasks, power, responsibilities, and relations 

are divided and structured within the organization. It describes the shape and the functioning of the 

organization.  

 Systems – include all formal and informal methods, protocols, and procedures within an organization. 

Systems ensure people can work effective and efficient.  

The 7S-model is used in this research to determine the required competencies for the different 

scenarios.  
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4. Methodology 

This chapter describes how the models, tools, and theories explained in the previous chapter are used in 

this research. This chapter is divided into a section devoted to the data collection phase and a section 

devoted to the data analysis phase.  

4.1. Data collection 

The data collection phase is explained in three parts: the data collection approach, the data collection 

research design, and the data collection process.  

4.1.1. Data collection approach 

In this research, the mixed method research approach was used for data collection. This means that data 

was collected from different sources and by using different data collection methods. According to Greene, 

Caracelli, and Graham (1989) there are five reasons for conducting mixed method research: triangulation, 

complementarity, initiation, development, and expansion. For this research triangulation is the important 

aspect, since it serves multiple purposes. One of the purposes of using triangulation is that the 

triangulation methods increase the validity of the research. Another purpose is that relying on only one 

method of data collection might provide biased results, for instance a measurement bias, sampling bias, 

or procedural bias (Kennedy, 2009). The use of triangulation can prevent those biases to some extent. 

Using triangulation in a research aims to verify a finding by showing that independent measures of it agree 

with or, at least, do not contradict it (Miles and Huberman, 1994).  

To go into detail on the aspect of triangulation there are four triangulation methods that can be used, 

according to Denzin (1970): data triangulation, investigator triangulation, theory triangulation, and 

methodological triangulation. Miles and Huberman (1994) add a fifth method of triangulation to this list, 

data type triangulation, although this fifth method is sometimes assumed to be covered by 

methodological triangulation (e.g. Erzberger and Prein, 1997). First, methodological triangulation was 

used in this research project. By using different data collection methods the data can be validated in 

different ways and additional data can be discovered to get the most complete overview, thereby also 

supporting both complementarity and expansion (Greene et al., 1989). For this research interviews and 

documents were used for data collection. Second, data type triangulation was used in this research. This 

means that data was gathered using different data sources in order to validate findings and find 

consensus, as well as to find discrepancies that shed light on different viewpoints, thereby supporting 
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complementarity (Greene et al., 1989). Data type triangulation also expands the breadth of the research 

(Greene et al., 1989). By using data in this research from for example project documents and new articles 

as input for the interview scheme development (Greene et al., 1989) was supported. Third, data 

triangulation was used in this research.  

Data was gathered with different methods and different data types. This data needed to be combined. 

Data combination can be done by component design, collecting data independently and combining data 

at the end, or by integrated design, combining data during the collection and analysis (Caracelli & Greene, 

2004). The preferred approach for this research was the integrated design, as this leaves room for filling 

in certain gaps. If data is combined at the end of the whole process it is possible some data is missing. 

Then it might be too late to gather all the required data.  

4.1.2. Data collection research design 

Morse (2003) divides research efforts on two aspects: the sequencing and the dominance. Methods can 

be used in a sequential manner or methods can be used simultaneously, providing two options on the 

range of sequencing. The emphasis can be on one of the methods or the methods can be of equal 

importance, providing two options on the range of dominance. The division on two aspects results in a 

2x2 table, which shows all basic combination options. For this research the data collection occurred in a 

sequential order, according to the sequential steps of the five research phases. In these research phases 

there are four different types of analysis: project analysis in phase 2, trend analysis in phase 3, scenario 

analysis in phase 4, and organizational analysis in phase 5. The different phases were not equally 

emphasized. The focus was on the qualitative interview data and the subsequent qualitative trend 

analysis. Therefore, this research was done in a sequential manner with the emphasis on one method. 

4.1.3. Data collection process 

4.1.3.1. Procedure 

Data collection for the technological background was done in the literature review executed prior to this 

research project. The theoretical background providing theories, tools, and models to support the 

research was created using scientific databases for searching scientific articles on the subject in question. 

Examples of online databases used are Google Scholar, Science Direct, Wiley Online Library, and JSTOR.  

The collection of data for the second research phase concerning project analysis included data sources 

such as news articles, project documents, governmental websites, and project websites. The key words in 

the search were: “smart grid/smart grids”, “project/projecten”, and “Nederland”. Initially the search 
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engine Google was used to determine smart grid projects in the Netherlands. Getting deeper into the 

analysis governmental websites from institutions involved in smart grid developments, such as the Dutch 

organization Rijksdienst Voor Ondernemend Nederland (RVO), were proven a useful source of 

information. They included smart grid project overviews and project descriptions, as well as contact 

information for the smart grid projects.  

For third research phase concerning the trend analysis, experts in the field were consulted. In this step 

of the process interviews were the main source of data. Experts in the field can both be internally and 

externally. To get in touch with expert employees from Joulz, the company supervisor was consulted for 

advice whom to contact. To get in touch with experts in the field the overview created in the project 

analysis was used. The list provided by the RVO was used for most of the initial contacts. This list can be 

found in Appendix A – Project list RVO. Other contact information was found on company websites. After 

defining whom to contact a contact person was contacted via a formal email at first. The first contact 

contained the request if it was possible for them to make some time to make an appointment for an 

interview. The email outline can be found in Appendix B – Contact email. The email outline is in Dutch, 

because the people contacted for the purpose of this research project were all Dutch. If there was no 

response after exactly one week, a reminder email was send to the person in question. If there was no 

response after the reminder, the project was excluded from the interview phase. Data collection in the 

trend analysis phase by means of consulting experts in the field was done through a (semi-)structured 

interview. Although there are different smart grids projects with different goals and themes ongoing in 

the Netherlands, roughly the same kind of information was required from each. This was one of the 

reasons for conducting semi-structured interviews. The initial goal was to do the interviews in a face-to-

face setting. This method is personally preferred as direct contact leaves room to ask questions that go 

into more detail about certain subjects. Body language also adds to understandability of a person. In a 

face-to-face setting examples and drawings can be made by the interviewee. If a face-to-face interview 

wasn’t possible, the interview was done by telephone.  

The trend analysis was used as input for the scenario analysis in the fourth research phase. By 

evaluating the trends concerning roles of actors in the energy network, with respect to the focus of this 

research project, different expected scenarios were created.  The trend analysis can be regarded as the 

main source of data for the scenario analysis.  

In the fifth and final research phase the strategic implications were investigated by executing an 

organizational analysis. The data sources for this phase were the scenario analysis on one hand and the 
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SWOT analysis on the other hand. The SWOT analysis was only partially executed; only the SW part was 

done to obtain the strengths and weaknesses of Joulz. The OT part, opportunities and threats, was derived 

from the trend analysis. Therefore indirectly, the trend analysis was used as a data source for the strategic 

implications. The strengths and weaknesses were determined by a group of seven organizational 

members from various divisions of the Eneco group; Eneco, Stedin, and Joulz were all represented. 

Different department were represented, including HRM, strategy, maintenance, and sales.  They scored a 

predetermined set of competencies. The same set of competencies was used to score the different 

scenarios. This enabled comparison between the current competencies and the required competencies.  

4.1.3.2. Participants 

A total of 69 currently active smart grid projects was found. Out of those 69 not all were contacted. First, 

due to the different sources the projects were found in, some projects turned out to be a sub-part of other 

projects (3 out of 69). Second, some projects were research projects of PhD students, not linked to any 

practice (4 out of 69). This left 62 project to be contacted. After emailing and sending reminders to some 

who didn’t respond to the first email, eventually 8 projects did not respond at all. This results in a response 

rate of over 87% (54 out of 62). 54 projects were left to make an interview appointment with. 9 projects 

turned down my request for an interview for various reasons: the project was stopped, there wasn’t 

enough time, the project was still in the startup phase or the appointment made was cancelled. This left 

45 projects. Out of those 45 another 5 were left out, because I was linked to someone else by the first 

contact person and after email the second person in line and sending a reminder, there was no 

appointment made in the end. This left 40 projects and appointments were made with all 40 projects. 

Therefore, the appointment rate was a little over 74% (40 out of 54). Eventually, 33 interviews were held, 

because some of the interviewees turned out to be part of multiple projects, saving time and effort of 

interviewing 7 more people. Out of those 33 interviews 28 interviews were done in a face-to-face setting 

and 5 interviews were done by telephone. The 28 face-to-face interviews were recorded using a smart 

phone and notes were taken on a laptop for back-up. The recorded interviews were subsequently copied 

to the hard drive of a laptop. The 5 interviews held by telephone were done using a headset, enabling to 

make notes on a laptop during the interview.  

Because the smart grid projects conducted in the Netherlands come from many different initiatives 

the interviewees are very diverse in terms of the (type of) company they work for. 33 experts in the field 

were interviewed. The experts consulted worked at 23 different companies. Those 23 companies were 

divided into 8 different types of companies. The list of companies with the company types can be found 
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in Appendix C – List of companies. Almost all of the participants have significant work experience in the 

energy sector, which contributes to the validity of the dataset. Most participants knew each other, 

underlining their experience and contacts in the energy sector. This extensive data set ensure validity of 

the research.  

4.1.3.3. Interview scheme 

The interview scheme was based on the STEEPLED framework. As described in section 3.1, the STEEPLED 

analysis includes several factors. This analysis is aimed at scanning an organization’s environment. For this 

research project the interview scheme should enable to provide interview data to serve as data source 

for the trend analysis. The emphasis in the interviews is therefore put on the trends in the energy sector. 

This led to a trend directed STEEPLED model: the STEEPLED-trend model, represented in Figure 4-1.   

 
Figure 4-1. STEEPLED-trend model. 

The factors of the model were used as a checklist in the construction of the interview scheme. By including 

all factors in the interview the most comprehensive results are achieved. Eventually, the semi-structured 

interview scheme consisted of 28 questions. The interview scheme is a list of questions that was used to 

structure the interview. Some questions were aimed at the project itself, some were aimed at interaction 

with other projects and companies, some were aimed at developments in the sector, and some were 

aimed at roles of companies in the energy sector. The interview scheme can be found in Appendix F – 

Interview scheme. 
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4.2. Data analysis 

The data analysis phase is explained in three parts like the data collection phase. It consists of: the data 

analysis approach, the data analysis research design, and the data analysis process.  

4.2.1. Data analysis approach 

Section 4.1.1 explained the concept of mixed methods research. The method of data analysis in mixed 

methods research can take three forms (Smaling, 1987). The first form is the intuitive approach, in which 

an individual researcher intuitively relates data from various data collection methods to each other. With 

this approach the quality of the data analysis highly depends on the quality of the researcher’s intuition 

and the research is hard to replicate. The second form is the procedural approach, in which each step of 

the data analysis procedure is documented. This ensures replicability. The third form is the intersubjective 

approach, in which a group of researchers aims to reach consensus about the procedure of data analysis. 

For this research the focus was on the procedural approach. Each step in the data analysis procedure was 

documented. Data analysis might seem like a sequential process, but it can be iterative. Progress in one 

phase can lead to revisiting a previous phase.  

4.2.2. Data analysis research design 

The basic order used to guide the data analysis process is the research framework as described in section 

1.5. As described in section 4.1.2 the research design is sequential with emphasis on one method. Data 

analysis was done in a sequential manner, starting with the project analysis, followed by the trend 

analysis, next was the scenario analysis, and finally the organizational analysis. The emphasis was on the 

trend analysis, as this is an important part of the research project and served as input for the scenario 

analysis and the organizational analysis.  

4.2.3. Data analysis process 

All information gathered in the project analysis phase was merged into a comprehensive overview of 

smart grid pilot projects. This was done by using the software program Microsoft Office Excel. For each 

project all known characteristics were noted. The characteristics listed for each project, if known, were: 

the name of project, the project name abbreviation, the project group, the project code, the project 

location, the project domain, the project target group, the timespan of the project, a link to the project 

description document, the contact person, the contact person details, the coordinator of the project, the 

project partners, and the project theme. 
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In the third research phase the trend analysis is mainly based on interviews, partly guided by the project 

analysis. Data analysis of the data collected by interviews was done by transcribing the recorded 

interviews into fully written text documents. The notes made during the telephone interviews were 

worked out into detail. For the process of coding the interviews and extracting statements the software 

program QSR NVivo for Windows was used. The text documents from the interviews were imported into 

the program. Next, the interviews were coded. The codes were made based on the interview questions 

and based on the answers given. Coding the interviews means highlighting parts of the interview text and 

linking this citation to a specific code. Citations can be linked to multiple codes. By coding the interviews 

a detailed overview was created. In the software program NVivo one could then check, among others, the 

citations per code, the citations per interview, and the number of citations per code. The list of the codes 

and their descriptions can be found in Appendix G – Codes and code descriptions. After coding all 

interviews an Microsoft Office Excel document was exported from the NVivo software program, 

containing all coded statements grouped by code first and then by interviewee. Also, for each interviewee 

the company and company type they worked for was noted. For each company the type of company was 

determined. This is done the same way as is done in list of companies, which can be found in Appendix C 

– List of companies.  The trend analysis for this research resulted in a list of trends, ordered on coverage 

percentage from high to low. Coverage percentage is defined as the percentage of interviewees who 

agreed with the trend in their interview. For instance, a coverage percentage of 61% means that 61% of 

the 33 interviewees agrees with the stated trend. This does not mean there is a 61% chance this trend will 

occur, but it indicates that 61% of the interviewees is 100% convinced this trend will occur, while the other 

39% didn’t mention the trend or disagreed with it. If gives an indication of the direction of developments, 

but it includes a certain degree of unpredictability.  

In the fourth phase the scenario analysis was conducted. Based on trend analysis possible scenarios 

were determined. This is in accordance with the trend analysis by Ducot and Lubben (1980). By using 

current trends and developments to predict future states, this scenarios analysis is labelled as forecasting 

(Robinson, 1988) and as descriptive (Swart et al., 2004). Qualitative data sources were used instead of 

quantitative formal mathematical models, marking this scenario analysis as qualitative, as described by 

Swart et al. (2004). The focus of this research is aimed at the roles of companies in the energy sector, with 

the main focus on the network operator. That will act as a guide for giving direction to the scenario analysis 

process. Scenarios are build using a trend matrix, plotting the trends with the highest scores related to 

roles of actors in the energy network. Next, a well-structured portfolio of scenarios was created. A 

portfolio is created that provides a summary of the coherent set of possible scenarios.  The scenario 
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analysis included for instance the probability of each scenario as defined by Duinker and Greig (2007), the 

expected time frame in which a scenario might develop, and the relationships between the scenarios.  

In the fifth and final phase the organizational competencies were investigated. This was based on a 

SWOT analysis that was done by a group of organizational experts. The focus of the session was on the 

strengths and weaknesses. Prior to the session six competencies were determined that are expected to 

play an important role in the future. The competencies were determined based on the scenario 

descriptions, the trend analysis and the 7S-model. Each scenario was scored on these competencies. This 

resulted in spider web diagrams visualizing the competency scores. In the session the same competencies 

were used to score Joulz. Based on the score computed by experts of the company the current level of 

competencies could be compared with the required level of competencies in the different scenarios. To 

support further strategic goal setting, the opportunities and threats were derived from the trend analysis. 

This completed the SWOT analysis.   
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5. Results 

This chapter covers the four research phases and describes the results of each research phase. The results 

of the project analysis phase, the trend analysis phase, the scenario analysis phase, and the organizational 

analysis phase will be covered in that order.  

5.1. Project analysis 

The project analysis resulted in an overview of the smart grid projects in the Netherlands. In the overview 

both currently running projects and completed projects were included. For each project the 

characteristics were noted, if known. An example of the characteristics of a project in the overview 

document is given in Appendix D – Example overview smart grid projects. The complete overview 

document is an extensive Microsoft Office Excel file.  

5.1.1. Descriptive 

In total 109 smart grid pilot projects were found. It should be noted that by comparing project names 

some project are likely to be follow-ups on projects done earlier. This is not a certainty, only an estimation. 

Furthermore, some projects seem to fall under a single umbrella project. This is not taken into account in 

the overview, therefore the complete list of 109 projects is used for this research. It should be noted that 

this list of smart grid pilot projects is comprehensive, but probably not exhaustive.  

The smart grid pilot projects were executed in three different domains: electricity, gas, or heat. Some 

projects covered two or three domains and some projects had no specified domain. Those are all referred 

to as being executed in the general domain. The distribution of the project domains is illustrated in Figure 

5-1. The largest share of pilot projects were related to the electricity domain: 64%. Significantly less 

projects were aimed at the gas and heat domain, both scoring only 4%. The remaining 28% were projects 

aimed at general smart grid developments, a combination of domains, or projects without a specified 

domain.  
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Figure 5-1. Smart grid pilot projects - domain. 

The projects were aimed at different target groups: business, horticulture, households, or general. Figure 

5-2 shows the division of the target groups in the smart grid pilot projects. Almost half of the pilot projects 

was executed with no specific target group. Around 40% of the projects was aimed at the households, 

which is significantly more than for business and horticulture. 

 

Figure 5-2. Smart grid pilot projects – target group. 

Different technologies as discussed in the Technological background, chapter 2, were covered in the pilot 

projects. The following technological areas were included: decentralized energy generation, smart grids, 

and microgrids. The following technologies were included: energy storage, direct current grids, small-scale 

CHP, electric vehicles, and solar PV.  
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The project location was known for 50 projects, which is about half of all pilot projects. Those project 

locations were marked on a map of the Netherlands. It shows a great variety in project location, spread 

over the Netherlands. This map can be found in Appendix E – Map of smart grid pilot projects.  

The project goals or project themes turned out to vary widely on the range of practical to scientific, 

involving different technologies, target groups, and domains. This made classification on project theme 

too widespread to generate a clear overview of that characteristic. For the development of smart grids 

however this wide variation is good, indicating many options and possibilities are researched.  

5.2. Trend analysis 

This section describes the results of the trend analysis research phase. Examples of how the trends are 

constructed are provided followed by the most important trends for this research.  

5.2.1. Descriptive 

The trend analysis resulted in a list of trends. The full list of trends can be found in Appendix H – Trend 

analysis. It contains 22 trends that were extracted from the interview data. The 22 trends are divided into 

three groups. 13 are marked as single trend, 5 are marked as twofold trend, and 4 are marked as 

specification trend. This will now be explained by means of three examples, respectively illustrating a 

single trend, a twofold trend, and a specification trend. First, Table 5-1 shows a single trend. This trend is 

stated in bold, with a coverage percentage that indicates the percentages of interviewees who agrees 

with this trend.  

Table 5-1. Example single trend. 

Trend Percentage 

The importance of integration as a next step in development 79% 

Second, Table 5-2 shows a twofold trend. The main trend is stated in bold, with a coverage percentage 

that indicates what percentages of interviewees agrees with this trend. The second part of this trend is its 

counterpart, stated in italic. In the example 94% is positive on cooperation with other companies, 

indicating that cooperation is becoming so important it becomes a necessity. However, 48% of the 

interviewed experts in the field argue there is still room for improvement on some aspects of cooperation 

with other companies.  

Table 5-2. Example twofold trend. 

Trend Percentage 

Positive on cooperation with other companies 94% 
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Room for improvement on cooperation with other companies 48% 

Third, Table 5-3 shows a specification trend. The main trend is stated in bold, with a coverage percentage 

that indicates what percentages of interviewees agrees on this trend. The second part of this trend 

contains specific examples of the trend, stated in italic. In the example 67% of the interviewed experts 

expect barriers in the smart grid development process. Out of those, 21% expect lack of cooperation will 

be the biggest barrier, 12% expect long investment periods or the Valley of Death to be the biggest barrier, 

12% expect costs to be the biggest barrier, et cetera. The percentages of the specific examples do not 

necessarily add up to the percentage of the main trend, as interviewees might have mentioned more than 

one specific example.  

Table 5-3. Example specification trend. 

Trend Percentage 

Barriers expected in the development process 67% 

Lack of cooperation 21% 

Long investment periods / Valley of Death 12% 

Costs 12% 

⁞ ⁞ 

The most important trends are discussed in detail. For instance the highest scoring trends are discussed 

as well as the trends that are related to the roles of actor in the energy sector, the focus of this research 

project. Furthermore, expected barriers and expected promising developments were assumed to be of 

interest to cover in more detail in this section. Not all trends that resulted from the trend analysis are 

covered in this section.  

The two trends that really stood out because of their high scores were “the growing importance on 

cooperation with other companies” with a coverage percentage of 94% and “the growing importance of 

knowledge and information sharing” with a coverage percentage of 91%. These trends indicate that 

companies no longer have the intention to do everything on their own, but that working together with 

other companies, including competitors, becomes a necessity as well as a stimulation of the speed of 

development.  

The trends related to the roles of actors in the energy network cover three types of actors: consumers, 

network operators, and energy suppliers. First, the growing role for consumers was highlighted with “the 

importance of end user involvement” with a coverage percentage of 70%. Second, 52% of the 
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interviewees “expects network operators to take a leading role”. Third, 18% supports the trend “low 

energy supplier involvement”. A fourth trend that is somewhat related to the roles of actors is the trend 

“expecting a new actor/new role in the form of an aggregator”. This is not a role that is currently filled by 

an actor in the energy sector, but 21% of the interviewed experts in the field argues it will be in the near 

future.  

The experts in the field marked the network operators as the expected leaders in smart grid 

development far ahead of any other type of company. Table 5-4 shows the types of company named as 

expected leader in the energy transition. Consortia in this case encompass a cooperation between several 

companies. This might include company types from the other columns. The result might be slightly biased 

because of the type of company of the interviewed experts. For instance, the set of participants contained 

mainly technological companies, incumbents in the energy sector. What was noted from the interview 

data is that some network operators share this expectation, but other network operators don’t share the 

expectation of them being the leaders in smart grid development. The latter don’t see themselves as the 

leading actor, but argue for a facilitating and supporting position for the network operator.  

Table 5-4. Expect leaders in smart grid developments. 

 

During the interviews the experts in the field were asked for the expected barriers in the development of 

smart grids. This results in a summary of a number of the expected barriers. This list is not exhaustive, it 

is merely used as notion of how a group of experts in the field regard the expected barriers. Table 5-5 

shows the expected barriers with their coverage percentages over the interviewees. Lack of cooperation 

scored highest in ranking, followed by two barriers related to money. Furthermore, regulations and lack 

of acceptation at the end user side are mentioned often to be expected barriers in further development. 
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The coverage percentage start to decline with lack of integration and lack of technological readiness, 

meaning less experts argued for the last few expected barriers.   

Table 5-5. Expect barriers in the smart grid development. 

 

In addition to the expected barriers, which can be seen as the negative side of the development process, 

also the expected promising developments were asked for, which can be seen as the positive side of the 

development process. Again, this list is not exhaustive, it is merely used as notion of how some experts in 

the field regard the expected promising developments. Table 5-6 shows the expected promising 

developments and their coverage percentage over the interviewees. The expectation of electric vehicles 

solar energy to be promising developments is in line with the growth curves of those technologies as 

discussed in section 2.6. The most promising development in the eyes of the experts interviewed is not 

directly a technology, it’s more related to service; demand side management. Electric vehicles, solar 

energy, and energy storage are high scoring technologies with regard to promising development. Others 

argue for a combination of concepts and technologies.  
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Table 5-6. Expect promising developments in the field of smart grids. 

 

5.3. Scenario analysis 

In this section the construction of the scenarios is discussed first. Second, the scenario descriptions are 

provided. Third, the results of the scenario analysis are showed.  

5.3.1. Scenario construction 

The scenario analysis is based on the outcome of the trend analysis. This part of the research is focused 

at the development of the roles of actors in the energy network. 52% of the interviewees “expect changes 

in the roles of current actors in the energy sector”. This emphasizes the importance for companies to 

consider their current role and create a vision about the desired future role they would like to play. 

Another trend supporting that the market is changing is the “expectation of new services to arise” (52% 

coverage), indicating actors might need to reconsider their current business models. Especially with the 

“expectation of new firms to enter the energy market” (61% coverage) companies should watch for the 

growing number of competitors.  

To start, the trends related to roles of actors in the energy sector were taken from the trend analysis. 

These trends can have a high impact on Joulz and their role in the energy network. It should be noted that 

the experts in the field argue for a new role in the energy sector, the role of an aggregator (21% coverage). 

Because this role is yet to be created, which means there is also a chance that it won’t, it is not used as a 

scenario dimension. However, it is a trend related to roles of actors in the energy network, therefore it 

will be covered within the scenarios themselves. The trends that were extracted from the interview data 

are stated together with their coverage percentages in Table 5-7.  
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Table 5-7. Trends related to roles of actors in the energy sector. 

Trend Coverage percentage over 33 interviews 

Growing importance of consumer involvement 70% 

Expect network operators to take a leading role 

in the energy transition 

52% 

 

Low level of energy supplier involvement 18% 

A scenario matrix was constructed subsequently, using the three trends related to changing roles in the 

energy sector as dimensions. On the X-axis the level of consumer involved is plotted, starting from the 

zero point, meaning ‘no consumer involvement’, and increasing along the axis to ‘high level of consumer 

involvement’. On the Y-axis the level of network operator involvement is plotted, starting from the zero 

point, meaning ‘no network operator involvement’, increasing to ‘high level of network operator 

involvement’. On the Z-axis the level of energy supplier involvement is plotted, starting from the zero 

point, meaning ‘no energy supplier involvement’, increasing to ‘high level of energy supplier involvement’. 

Figure 5-3 displays the figure on which the scenario matrix is based.  

 

Figure 5-3. Axis scenario matrix. 

The scenario matrix provides a wide range of possibilities. The uncertainty in the trends used to construct 

the scenario matrix results in different possible scenarios. In this research it was decided the level of 

involvement can take two forms, to keep the design simple and clear and to ensure substantial variety 

between scenarios. The two forms the level of involvement can take is either low or high. This distinction 

Level of network 
operator involvement 

Level of customer 
involvement 
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splits each axis in two parts, which results in 8 possible scenarios. Figure 5-4 shows the scenario matrix 

that is thereby created. It shows eight blocks in a 2x2x2 design, which define the eight scenarios. Each 

block in Figure 5-4 is labelled with a letter in the left upper corner, which corresponds to the scenario that 

is associated with that specific block. The group of blocks with letters A, B, C, and D is the group of blocks 

in the back in Figure 5-4. The group of blocks with letters D, E, F, and G is the group of blocks in the front 

in Figure 5-4. 

 

Figure 5-4. Scenario matrix. 

The range of scenarios is from letter A to letter H, which corresponds with eight scenarios. Table 5-8 shows 

the construction of the scenarios. The letters of the scenarios correspond to the letters on the blocks in 

the scenario matrix. Each scenario was named. Naming was done for the sole purpose of clarification and 

for distinctive referencing in the remaining part of the thesis. For each scenario the level of involvement 

of each actor is noted. The level of involvement is either high or low. This table is a different representation 

of the same information that is displayed in the scenario matrix in Figure 5-4.  
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Table 5-8. Construction of scenarios. 

Scenarios smart grid development 

Level of involvement 

Consumer Network operator Energy supplier 

Scenario A 

Network operator leads 
Low High Low 

Scenario B 

No energy supplier 
High High Low 

Scenario C 

Aggregator 
Low Low Low 

Scenario D 

Consumer leads 
High Low Low 

Scenario E 

No consumer 
Low High High 

Scenario F 

Co-creation 
High High High 

Scenario G 

Energy supplier leads 
Low Low High 

Scenario H 

No network operator 
High Low High 

5.3.2. Scenario descriptions 

In the portfolio of scenarios in section 5.3.3 the scenarios will be linked to practices and the relevant 

scenarios for the company are chosen. All scenarios will now be explained in more detail in the following 

sections. Each scenario description includes an example of a related citation from the qualitative 

interviews with experts in the field on which the scenario is based. Because scenarios E and G are based 

on contradicting a trend, there are no related, relevant citations for those scenarios. The complete set of 

related citations is listed per scenario in Appendix I – Scenario related citations.  

5.3.2.1. Scenario A 

Scenario A – network operator leads – describes a situation in which the network operators take a leading 

role over the consumers and the energy suppliers in smart grid development. In this scenario the network 

operator will act as a kind of mediator between the consumers and the energy suppliers. Consumers might 

become energy producers, which leads to a combination of producer and consumer, the so called 

prosumers. This is a trend that has started with household level solar energy generation and small scale 
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wind turbines, and is likely to develop further. Energy suppliers might introduce flexible tariffs. This is all 

guided and balanced by the network operator. Balancing of energy supply (from both the energy suppliers 

and consumers) and demand is their responsibility. The energy distribution network will remain, but will 

be adapted to facilitate bi-directional energy flows. Some of the experts in the field argue for a single 

network operator in the Netherlands. Under this scenario network operators it is possible the different 

network operators merge into one national network operator. This might be beneficial due to things like 

scale advantage, easier decision making on balancing tasks, better alignment with the transmission 

network operator TenneT, or simpler balancing solutions.  

Related citation 

“The role of the network operator isn’t likely to disappear. It will change a bit, because suddenly he’s going 

to actively manage the net. The current system is actually just ensuring the system works and ensuring 

there is no short circuiting or someone digging through the power cables. At this moment they don’t have 

to play an active role in managing the system. This is due to the organization of the energy distribution 

system. When that system is managed in a smart way certain congestion areas may arise. That is because 

the system will use more of its capacity and operate closer to its limits. In that case they will have to play 

a more active role. The active role encompasses more control functions.” – Consultancy company 

5.3.2.2. Scenario B 

Scenario B – no energy supplier – describes a situation in which the consumers and the network operators 

play an active role in smart grid development and the energy supplier plays only a little or even no role. 

Many consumers become prosumers, thereby creating a situation in which there is enough energy 

generation locally that energy suppliers become redundant. The network operator gets a more active role 

in balancing the net, as this is crucial for this scenario to work. If production in one area is low while 

consumption is high, energy should be supplied from other areas. This requires a very active network 

operator in close cooperation with producing consumers.  

Related citation 

“I am curious […] how the energy suppliers will be involved, do they get to play a role? So far they are not 

really involved.” – Knowledge institution 

5.3.2.3. Scenario C 

Scenario C – aggregator – describes a situation in which the consumers, the energy suppliers and the 

network operators all take a more passive role and make room for a new actor to take the active, leading 

role. This introduces the role of an aggregator, who acts of behalf of consumers. The aggregator will act 
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as an intermediary between the energy supplier and the network operator on one side and the consumer 

on the other. Its role is to balance energy supply and demand, by using flexibility at the consumer side 

and flexible tariffs at both the energy supplier and network operator side. Instead of a situation in which 

each consumer will have to negotiate with the supplier and network operator individually, the aggregator 

can combine the demand of a large group of consumers and negotiate on their behalf. This would benefit 

the consumers with a lower price and benefit the network operator and energy supplier with better 

manageable aggregated energy demand. The aggregator role is mentioned by 21% of the experts in the 

field. They are convinced that role will arise. Some experts only mention the aggregator role and provide 

a description. Others argue there will be multiple aggregators who will each represent a group of 

consumers. This can be a consumer collective, a consortium of businesses, or any aggregated group of 

energy users. The role of an aggregator is not new, it’s known in other sectors. The aggregator role can be 

filled by a new actor or by an incumbent, such as a network operator or energy supplier. There is still 

uncertainty about who might fill this role.  

Related citation 

“What we are examining is; what will be the role of an aggregator, that service layer in between? […] Is a 

layer in between required, some kind of contractor who closes contracts in the name of the building 

owner(s) with the energy suppliers, in order to offer flexibility to the energy supplier and ensure a low price 

for the building owner(s)?” – Energy supplier 

5.3.2.4. Scenario D 

Scenario D – consumer leads – describes a situation in which the consumers take a leading role in smart 

grid development over the network operators and the energy suppliers. Consumers will increasingly 

become prosumers by generating their own energy. One step further they will also build, operate, and 

maintain their own local networks collectively. Balancing is done with neighbors and close by companies. 

This creates microgrids and possibly islanded microgrid situations.  Energy suppliers will only be needed 

for back-up and to reduce the peak demands, just as the network operators will only be in charge of the 

functioning of the network as a back-up and to support energy balancing between local networks.  

Related citation 

"The future distribution network will most likely be a link between microgrids or act as back-up, while the 

local networks are controlled and managed by the community or by a company that does that for them. 

[…] We think that in time, that’s also due to many studies at the Twente University, it will become 
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microgrids initiated by communities, who will locally search for their own energy solutions. […] That means 

the role of network operator will change." – Commercial company 

5.3.2.5. Scenario E 

Scenario E – no consumer – describes a situation in which the network operators and energy suppliers 

play an active role in smart grid development and the consumers play only a little or even no role. In this 

scenario the consumers won’t become prosumers but leave everything to the energy suppliers and 

network operators. This could be no local energy generation or local energy generation done by the 

energy suppliers. One way or another, in this scenario the consumers play no or little role in the energy 

value chain.  

5.3.2.6. Scenario F 

Scenario F – co-creation – describes a situation in which the consumers, the energy suppliers and the 

network operator all take an active role in smart grid development. Network operators might introduce 

flexible tariffs, just as energy suppliers might. Consumers grow to be prosumers. Cooperation between all 

three parties to ensure the best solution for the energy network is key. All will actively participate in 

balancing the network. A possible solution is to go (back) to locally integrated energy companies that 

operate in close relations with the consumers.  

Related citation 

“You have to secure the whole value chain, you can’t change the world from one part of the value chain. 

You don’t have all the knowledge.” – Network operator 

5.3.2.7. Scenario G 

Scenario G – energy supplier leads – describes a situation in which the energy suppliers take a leading role 

in smart grid development over consumers and the network operators. Energy suppliers will take a leading 

role in facilitating and delivering service to the consumers. Consumers might become prosumers, but the 

energy suppliers will guide this development, ensuring balance between their own energy generation and 

the consumers’ energy generation. Network operators will only be in charge of the functioning of the 

network, not actively involved in the further process. In this scenario it is possible that energy suppliers 

use Energy Service Companies (ESCO’s) to take the facilitating role.  

5.3.2.8. Scenario H 

Scenario H – no network operator – describes a situation in which the consumers and the energy suppliers 

play an active role in smart grid development and the network operator plays only a little or even no role. 

In this case the consumers become actively involved in operating local networks with support of the 
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energy suppliers. Together they will balance the network and exchange energy in an optimal way. Local 

companies might rise to take over the task of the network operator, only on a small, local scale.  

Related citation 

“If you ask me what the network operator will do in the future, I have no idea. I don’t even know if it will 

exist in 20 years. Is it part of the municipality by then, just like it was a few decades ago? I don’t know.” – 

Network operator 

5.3.3. Portfolio of scenarios 

In this section the relevant scenarios are determined based on scenario characteristics.   

5.3.3.1. Scenario characteristics 

In order to determine the relevant scenarios from the 8 opted scenarios, for each scenario (which is listed 

here as a possibility) the probability and the expected timespan are determined. Table 5-9 shows those 

characteristics for each scenario.  

Table 5-9. Scenario characteristics. 

Possibility Probability Timespan 

Scenario A 

Network operator leads 
Very likely Short-term 

Scenario B 

No energy supplier 
Likely Mid-term 

Scenario C 

Aggregator 
Likely Mid-term 

Scenario D 

Consumer leads 
Likely Long-term 

Scenario E 

No consumer 
Unlikely Mid-term 

Scenario F 

Co-creation 
Likely Mid-term 

Scenario G 

Energy supplier leads 
Unlikely Short-term 

Scenario H 

No network operator 
Very unlikely Long-term 

In the following sections the two characteristics of probability and timespan are covered in more detail, 

starting with the probability of each scenario.  
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Probability 

The probability of each scenario is based on the trends from the trend analysis. For each scenario the 

related trends are now stated and the probability is determined, based on the timespan and the trends. 

The probability range is a five point Likert of likeliness. Scenarios are either likely or unlikely to a certain 

degree. It isn’t possible for a scenario to be neutral, it has no meaning in this context. A scale a created 

without the middle option, which is the neutral option, also called the forced choice method. This leaves 

a four point range: very unlikely – unlikely – likely – very likely.  

Scenario A describes a situation in which the network operators take a leading role over the 

consumers and the energy suppliers in smart grid development. Scenario A is a very likely scenario. The 

trend analysis showed that 52% of the experts in the field argue that the network operator is expected to 

take a leading role in the development of smart grids, or in the energy transition in general. The runner 

up in the trend analysis only scored a coverage percentage of 9%. From the project analysis it became 

clear that in most of the projects a network operator was a direct partner and in others they were in 

conversation with the network operators. Only a hand full of project were executed without a network 

operator involved. This indicates that in this stage of the development process the network operator is 

like a spider in the energy web.  

Scenario B describes a situation in which the consumers and the network operators play an active role 

in smart grid development and the energy supplier plays only a little or even no role. Scenario B is a likely 

scenario. The trend supporting this scenario is the low energy supplier involvement, argued for by 18% of 

the interviewees. Other trends supporting this scenario are the growing involvement of end users (70% 

coverage percentage) and the expectation of local networks with local energy generation and balancing 

to arise (61% coverage percentage). This scenario and scenario G are mutually exclusive, therefore the 

have an opposite probability.  

Scenario C describes a situation in which the consumers, the energy suppliers and the network 

operators all take more passive role and make room for a new party to take the active, leading role; the 

aggregator. Scenario C is a likely scenario. The trend analysis showed that 18% of the interviewed experts 

argue an aggregator will become an important factor in the energy sector. The increasing involvement of 

end users supports this scenario. Without end user involvement this scenario is more likely to take off.  

Scenario D describes a situation in which the consumers take a leading role in smart grid development 

over the network operators and the energy suppliers. Scenario D is likely scenario. The trend analysis 
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showed that 70% of the experts in the field argue for the importance of end user involvement. Some say 

development will only come if the end users take initiative. With a coverage percentage of 61% local 

network are very likely to arise. Local networks can only be successful if the people who live inside those 

areas are actively involved in energy generation and mainly energy balancing.  

Scenario E describes a situation in which the network operators and energy suppliers play an active 

role in smart grid development and the consumers play only a little or even no role. Scenario E is an 

unlikely scenario. This scenario option oppose the trend that end user involvement becomes increasingly 

important, as described under scenario D. These scenarios are mutually exclusive and therefore have an 

opposite probability. Because scenario D is likely, scenario E is unlikely. 

Scenario F describes a situation in which the consumers, the energy suppliers and the network 

operator all take an active role in smart grid development. Scenario F is a likely scenario. 94% of the 

interviewed experts argue for a high level of cooperation. This is the highest ranked trend from the trend 

analysis. This makes it seem more like a fact than a trend. Knowledge and information was the second 

highest trend. With a coverage percentage of 91%, this trend supports the trend on cooperation. 

Cooperation alone apparently is not sufficient, knowledge and information sharing requires close 

cooperation, also with competitors. An example that is given a lot in the interviews is that knowledge and 

information sharing is required between the network operators in order to come up with the best solution 

for the energy network.  

Scenario G describes a situation in which the energy suppliers take a leading role in smart grid 

development over consumers and the network operators. Scenario G is an unlikely scenario. The trend 

analysis showed that the low energy supplier involvement was noticed by at least 18% of the interviewed 

experts; this scenario is actually opposing a trend. Furthermore it was noted in the results of the project 

analysis that they were involved in smart grid pilot projects significantly less than for instance the network 

operators. At this point in time they still play a significant role in the energy value chain, but is seems 

unlikely that they will be the leading power behind the energy transition.  

Scenario H describes a situation in which the consumers and the energy suppliers play an active role 

in smart grid development and the network operator plays only a little or even no role. Scenario H is a 

very unlikely scenario. This scenario option oppose the trend that network operators are expected to take 

a leading role, as described under scenario A. These scenarios are mutually exclusive and therefore have 

an opposite probability. Because scenario A is very likely, scenario H is very unlikely.  



Roles in the future energy network  Results 

Master’s thesis J. Thewissen Page 47 
 

Timespan 

The timespan of each scenario is based on the required change for the companies involved. The timespan 

range is: short-term – mid-term – long-term. For this research the following definitions of the terms are 

used. Short-term is defined as under 5 year. Mid-term is defined as between 5 year and 10 years. Long-

term is defined as over 10 years. The timespan is only an estimation and the concept of timespan is used 

in this research to indicate the order in which the scenarios can occur. This will be explained in section 

5.3.3.  

Scenario A describes a situation in which the network operators take a leading role over the 

consumers and the energy suppliers in smart grid development. Scenario A is a short-term scenario. The 

trend analysis showed that the interviewed experts in the field are convinced the network operator will 

and should take a leading role at this moment in time. Network operators are highly involved in the smart 

grid pilot projects and are often initiators. It is only a small step to move from very active to leading party, 

since they are already so much involved in the development process.  

Scenario B describes a situation in which the consumers and the network operators play an active role 

in smart grid development and the energy supplier plays only a little or even no role. Scenario B is a mid-

term scenario. Although it is likely that energy suppliers will become less important over time, this will 

take a considerable period of time. Implementation of local energy production is required on a larger scale 

to create a significant number of actively participating end users. The number of prosumers is rising 

however, and this might suddenly take a flight, as indicated by the interviewees in the trend analysis 

phase. This scenario is marked as mid-term based on the possibility of fast growth of local energy 

generation.  

Scenario C describes a situation in which the consumers, the energy suppliers and the network 

operators all take more passive role and make room for a new party to take the active, leading role; the 

aggregator. Scenario C is a mid-term scenario. All parties involved, meaning the network operator, the 

energy supplier, and the consumers, must favor the decision to let an aggregator take a mediating role 

between the three. It might take some time to reach this consensus. When all agree the aggregator role 

must be defined and someone has to step up and take this role. Also, it must be approved by the 

institutions who make the rules for the energy sector. As one can see it involves some steps to reach this 

scenario. These steps will take time and are unlikely to be executed within a year.  
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Scenario D describes a situation in which the consumers take a leading role in smart grid development 

over the network operators and the energy suppliers. Scenario D is a mid-term scenario. The trend is that 

end users will be more important. It is even argued that without their involvement the some development 

won’t succeed at all. However for the consumers to become the dominant party will take some time. From 

the interviews it was noted that the sense of urgency or even awareness of the fact that developments in 

the field of smart grids are required to ensure the energy network to keep operating among consumers is 

still low. For the consumers to take a leading they will have to move through some steps from awareness 

to action. Simply said, this will take time.   

Scenario E describes a situation in which the network operators and energy suppliers play an active 

role in smart grid development and the consumers play only a little or even no role. Scenario E is a mid-

term scenario. Currently the consumers are not heavily involved in the energy sector. The trends in the 

trend analysis show that customer involvement is increasingly important and end users start to come up 

with solutions for energy generation on a local scale. For this scenario to evolve these trends will have to 

stop. This might happen is energy suppliers and network operator work together and take care of the 

consumer needs for them. Because this scenario is mutually exclusive with scenario D, this scenario is also 

classified as mid-term.  

Scenario F describes a situation in which the consumers, the energy suppliers and the network 

operator all take an active role in smart grid development. Scenario F is a mid-term scenario. For co-

creation to grow it will take all three parties involved to take an active role, be willing to share knowledge 

and information and let go of the former believes in intellectual property and competitive advantage over 

knowledge and information. This will be a significant change for companies in the energy sector that won’t 

happen overnight. However, when all three parties involved support the co-creation process it is assumed 

it can be done within a couple of years.  

Scenario G is a short-term scenario. Energy suppliers have played a role in the energy market for 

decades. They know the sector well and know the actors in it. For them to take a leading role in the 

developments they will have to invest in pilot projects, but likely will know whom to involve as partners 

in those projects. It is assumed that if the energy suppliers are willing to take the leading role they should 

be able to do so in a short period of time.  

Scenario H describes a situation in which the consumers and the energy suppliers play an active role 

in smart grid development and the network operator plays only a little or even no role. Scenario H is a 
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long term scenario. It is very unlikely this scenario will evolve. It is however not impossible. The trends 

support network operators to take a leading role. It can take years to completely change the direction of 

a trend into the opposing direction. The network operators are evaluated as important factors in the smart 

grid developments at this moment in time. No network operators in the energy network is assumed to be 

very unlikely and it not expected in a short period of time.  

5.3.3.2. Relevant scenarios 

The relevant scenarios will be included in the portfolio. The unlikely and very unlikely scenarios don’t have 

to be included in the portfolio, because the chance is small these scenarios will occur. These are scenario 

E, scenario G, and scenario H. This leaves scenario A, scenario B, scenario C, scenario D, and scenario F as 

relevant scenarios. Only the relevant scenario will be included in the remaining part of this research.  

5.3.3.3. Portfolio 

Based on the relevant scenarios a portfolio is created. These scenarios are derived from the trend analysis, 

which is based on the interviews with experts in the field. In this portfolio the scenarios and the relations 

between the scenarios are displayed. With relations the possible successors are intended. Table 5-10 

shows possible successors for each scenario.  

Table 5-10. Relations between scenarios. 

Scenario Possible successor 

Scenario A 
Network operator leads 

B, C, D, F 

Scenario B 
No energy supplier 

C, D 

Scenario C 
Aggregator 

- 

Scenario D 
Consumer leads 

- 

Scenario F 
Co-creation 

C, D 

To recall, scenario A is marked as a short-term scenario, scenarios B, C, and F are marked as mid-term 

scenarios, and scenario D is marked as a long-term scenario. Scenarios A seems to be the start scenario, 

because it is the only short-term scenario in this list and it is a very likely scenario. Start scenario means: 

from the current situation it is possible to evolve into this scenario. It could be argued scenario A describes 

the current situation. For this research however it is assumed none of the actors is taking a leading role in 

smart grid development in the current situation. From scenario A it can evolve into scenario B, D, or F 

when the end user involvement increases. It can evolve from A to C when the aggregator role is created. 

From scenario B it can involve into C by creation of the aggregator role or into D by increased end user 
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involvement. From scenario F it can evolve into scenario C by creation of the aggregator role or into D by 

increased end user involvement. Scenario C and D seem to be the end scenarios. End scenario means: if 

this scenario is reached, it is seems likely there is no successor, the path will end here. This information is 

also presented in a different format. Figure 5-5 shows the visual representation of the possible successors 

for, or the relations between, all of the scenarios. In this figure the timespan is included.  

 
Figure 5-5. Scenario relations. 

5.4. Organizational analysis 

The organizational SWOT analysis consists of two parts. The first part covers the strengths and 

weaknesses. These are the internal factors. The strengths and weaknesses are determined by scoring the 

company on several competencies that are expected to play an important role in smart grid development. 

The score for Joulz is based on input from organizational experts. This score is compared to the 

competency scores of the five scenarios. The second part covers the opportunities and threats. These are 

the external factors. They are based on the trends found in the trend analysis.  

5.4.1. Strengths and weaknesses 

In this first section the required level of competencies for the relevant scenarios for Joulz are discussed, 

as well as the current level of competencies of Joulz. Competencies fall under the skill-element of the 7S-

model. This element is about knowledge and skills on employee level and organizational level, about what 

makes the organization unique. Skills are inevitable related to staff, the people in the organization who 

possess those skills. It might be the case that training of staff is required when competencies become 
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important that don’t exist within the organization or at not at the preferred level. It can influence the 

recruitment and selection policy. Skills can also be related to systems, the systems the employees work 

with. Competencies can be supported by IT systems and those systems might be helpful in transferring 

knowledge between people in the organization. Changes in skills can influence the other elements in the 

7S-model as well. In a changing business environment a different skill set might be required to maintain 

competitive advantage. This could affect the organization’s strategy, to be a leader or a follower, to 

engage more or less in cooperation, et cetera. The organizational structure can be affected and changes 

in skills could also affect the leadership style, since a scenarios in which a leading role is required might 

call for leaders while a scenario in which a facilitating role is required might call for followers.  

Van Berlo (2014) identified four competencies which are expected to become more important for 

future business models for utilities in the Dutch power sector. They are listed in Table 5-11. These 

competencies are somewhat related to the competencies defined for this research. They also indicate the 

importance of cooperation and knowledge and information sharing, the importance of ICT, and the 

changing roles for companies in the energy sector as found in the trend analysis. These are general 

competencies that are likely to be important in the future energy network, regardless of which scenario 

will develop.  

Table 5-11. Competencies of utilities in the energy sector required in the future (Van Berlo, 2014). 

Competency Description 

Financial management 

 

Attracting capital, creating financial constructions, managing loans, et 

cetera at lowest transaction costs possible 

Relationship 

development and 

management 

New partners are key to new future business models, developing and 

managing these new relationships is therefore a key competency 

IT & data management  

 

Developing, managing and maintaining IT platforms, programs or apps 

and associated analytics skills (managing and utilizing the gathered 

data) 

Energy management  

 

Technical knowledge regarding energy flows, life cycle analysis, et 

cetera as a knowledge base for energy consulting 

The scenarios developed in this research are scored using organizational competencies that are created 

for the purpose of this research. The competencies are partially based on the trends found during the 

trend analysis phase. The competencies identified are: leadership, innovation, end user involvement, 
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knowledge and information sharing, entrepreneurship, and cooperation. Those competencies and their 

descriptions are listed in Table 5-12. For each scenario the required level of each of the competencies is 

defined. The level of the competencies ranges on five point Likert scale. The range is: very low – low – 

average – high – very high. The score for each scenario on these competencies and a motivation for the 

scores can be found in Tables J1-J5 in   
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Appendix J – Scenarios and competencies. These scores can subsequently be used to compare the 

required level of competencies in the different scenarios with the current level of competencies of Joulz.  

Table 5-12. Organizational competencies. 

Competency Description 

Facilitation The ability to support smart grid developments, ensuring indispensability 
in the energy sector without taking a leading or dominant role 

Innovation The ability to develop, sponsor, or support the introduction of new and 

improved method, products, procedures, or technologies 

End user involvement Awareness of the importance of end user involvement and the ability to 

actively involve the end user in the development processes, taking the 

jargon used into consideration 

Knowledge and 

information sharing 

The ability to actively share knowledge and information with others, both 

partners and competitors, in order to improve development processes 

Entrepreneurship The ability to look for and seize profitable business opportunities; 

willingness to take calculated risks to achieve business goals 

Cooperation The power to work or act together with selected companies towards a 
common/mutual goal and to develop and maintain relationships with those 
companies 

Next, spider web diagrams are created using the competency scores of the scenarios. Figure 5-6 shows 

the spider web diagrams for scenarios A, B, C, D, and F. These spider web diagrams are created to facilitate 

comparison with the competencies of Joulz. Each diagram provides a graphical image that enables easy 

matching between Joulz and the different scenarios. The visual representation shows the difference 

between sets of competencies required for different scenarios. The comparison between the current 

competencies of Joulz and the required competencies of the different scenarios indicates the strengths 

and weaknesses of Joulz.  
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Figure 5-6. Competency scores scenarios A, B, C, D, and F. 

5.4.1.1. Scenario impact 

In order to determine the impact the competencies of Joulz were determined by members of the 

organization. To determine the level of competencies for Joulz a template is used. This template was 
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to expert on smart grids within Joulz. This template can be found in Appendix K – Competency template. 

The average score of the experts resulted in the following score on competencies, represent in a spider 

web diagram in Figure 5-7. The exact scores of the competencies of Joulz can be found in Table J6 in   
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Appendix J – Scenarios and competencies.  

It shows a just above average score for facilitation, knowledge and information sharing, entrepreneurship, 

and cooperation, a high score for end user involvement, and a low score for innovation.  

 

Figure 5-7. Competency scores Joulz. 

For each of the scenarios the impact can now be determined. This is done by comparing the competency 

scores of each scenario with the competency scores of Joulz. First, the required competencies of scenario 

A – network operator leads – are compared with the current competencies of Joulz. Figure 5-8 shows the 

two competency scores in one visual representation. This visualization provides an easy interpretation of 

the differences. On every competency the orange line (Joulz) should score higher than the scenario line, 

in this case the dark blue line (scenario A). If not, the discrepancy between the Joulz score and the scenario 

score indicates the proposed required change. For scenario A the discrepancy is on facilitation (about 0.5 

point) and innovation (about 0.5 point). The other competencies are on an adequate level. The shape of 

the competency diagram of Joulz is similar to the shape of the competency diagram of scenario A. Some 

competencies need to be improved, but the ratio between the competencies is good. 
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Figure 5-8. Scenario A (network operator leads) vs Joulz. 

Second, the required competencies of scenario B – no energy supplier – are compared with the current 

competencies of Joulz. Figure 5-9 shows the two competency scores in one visual representation. This 

visualization provides an easy interpretation of the differences. On every competency the orange line 

(Joulz) should score higher than the scenario line, in this case the red line (scenario B). If not, the 

discrepancy between the Joulz score and the scenario score indicates the proposed required change. For 

scenario B the discrepancy is on facilitation (about 1.5 points), end user involvement (about 1 point), 

knowledge and information sharing (about 0.5 point) and cooperation (about 1 point). The other 

competencies are on an adequate level. 

 

Figure 5-9. Scenario B (no energy supplier) vs Joulz. 
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Third, the required competencies of scenario C – aggregator – are compared with the current 

competencies of Joulz. Figure 5-10 shows the two competency scores in one visual representation. This 

visualization provides an easy interpretation of the differences. On every competency the orange line 

(Joulz) should score higher than the scenario line, in this case the green line (scenario C). If not, the 

discrepancy between the Joulz score and the scenario score indicates the proposed required change. For 

scenario C the discrepancy is on facilitation (about 0.5 point), knowledge and information sharing (about 

1.5 points), and cooperation (about 1 point). The other competencies are on an adequate level. 

 

Figure 5-10. Scenario C (aggregator) vs Joulz. 

Fourth, the required competencies of scenario D – no energy supplier –  are compared with the current 

competencies of Joulz. Figure 5-11 shows the two competency scores in one visual representation. This 

visualization provides an easy interpretation of the differences. On every competency the orange line 

(Joulz) should score higher than the scenario line, in this case the purple line (scenario D). If not, the 

discrepancy between the Joulz score and the scenario score indicates the proposed required change. For 

scenario D the discrepancy is on facilitation (about 0.5 point), innovation (about 0.5 point), knowledge 

and information sharing (about 0.5 point), and cooperation (about 1 point). The other competencies are 

on an adequate level. 
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Figure 5-11. Scenario D (no energy supplier) vs Joulz. 

Fifth, the required competencies of scenario F – consumer leads – are compared with the current 

competencies of Joulz. Figure 5-12 shows the two competency scores in one visual representation. This 

visualization provides an easy interpretation of the differences. On every competency the orange line 

(Joulz) should score higher than the scenario line, in this case the light blue line (scenario F). If not, the 

discrepancy between the Joulz score and the scenario score indicates the proposed required change. For 

scenario F the discrepancy is on innovation (about 0.5 points), knowledge and information sharing (about 

1.5 points), and cooperation (about 2 points). The other competencies are on an adequate level.  

 

Figure 5-12. Scenario F (consumer leads) vs Joulz. 
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A recurring discrepancy between the required competencies and the current competencies is on 

cooperation. This discrepancy occurs for four scenarios. In those scenarios in which the required level of 

cooperation is higher than the current level of cooperation as determined by the organization members, 

the discrepancy is between 1 and 2 points. Another recurring discrepancy is on knowledge and 

information sharing. Four out of five scenarios require a higher level of knowledge and information sharing 

than the current level, although this discrepancy is smaller than for cooperation. Facilitation is on a higher 

level in four scenarios as well, requiring Joulz to improve on this competency. The discrepancy on 

innovation occurs for three scenarios. A discrepancy on end user involvement occurs only once. The main 

conclusions are that the level of knowledge and information sharing and the level of cooperation require 

improvement, which is in accordance with the increased importance of these two trends found in the 

trend analysis, and the level of end user involvement is on an adequate level.  This seems valid when 

compared to the competency scores of Joulz illustrated in Figure 5-7.  

5.4.2. Opportunities and threats 

In this second section the opportunities and threats are stated, derived from the trend analysis and 

the scenario descriptions. These are the external factors that influence the company. When taking 

decisions on the possible future role of Joulz the opportunities and threats should be considered. The 

coverage percentage from the interviews with experts in the field accompany each opportunity and 

threat. These two lists are based on reasonable and plausible expectations, as it is a representation of 

how experts in the Dutch field of smart grids view developments in that domain.   

5.4.2.1. Opportunities 

First, the opportunities derived from the trend analysis are listed and shortly elaborated. These 

opportunities are based on how experts in the field of smart grids in the Dutch energy sector view current 

developments.  

 The network operator is expected to take a leading role in the energy transition (52%) 

Experts in the field believe network operators will take a leading role and even more think they will play 

a crucial part in the development of smart grids. It is therefore an opportunity for Joulz to support the 

network operator in living up to that expectation. Since a lot of companies in the energy sector believe in 

the ability of the network operator to become more active, it is likely that those companies will be willing 

to cooperate and support their actions. This should enable Joulz to facilitate the developments initiated 

by the network operator.  
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 It is argued an aggregator role is required to form a new market model (21%) 

This might be a possible role for Joulz. It might be different from the current core business, but it would 

fit in the ‘control’ part of the company. The aggregator acts on behalf of the end users and aggregates end 

user demand. It would require Joulz to take a very different route. Who should fulfill this role is a question 

that has yet to be answered, leaving it an opportunity if this strategic direction is wanted.  

 Integration is seen as a next step (79%) 

As a network service provider Joulz could play a key role in the integration process. Different technologies 

and concepts are developed and at some point they will have to be integrated into a well-structured 

system. Since at this point in time all smart grid projects are somehow linked to each other via the energy 

network and most of these developments influence the balance within that network, Joulz as a network 

service provider could be the key link between all parties in facilitating and supporting the integration 

process.  

 There is learning potential abroad (45%) 

Not only in Germany, well known for its high level of renewable energy generation, but also in countries 

such as Denmark, the United Kingdom and the United States of America there is a learning potential. 

Whether it’s something positive or negative, it should be able as a ‘knowledge country’ to learn from 

what’s being done elsewhere.  

 Cooperation is becoming more important (94%) 

Almost all experts interviewed expressed the importance of cooperation. A single company simply doesn’t 

have all the knowledge, resources, and time to do everything alone. One could hire external people to 

provide the required knowledge or time, but this will be costly. With cooperation this can be overcome, 

by creating a win-win situation for all companies involved in the cooperation. In the field of smart grids all 

projects are done by multiple companies in cooperation, for instance in consortia. By closely cooperating 

with other companies in the value chain, Joulz can become an essential part of that chain.  

 Knowledge and information sharing is becoming more important (91%) 

With cooperation comes knowledge and information sharing. This trend is difficult for some. Usually 

companies try to keep intellectual property for themselves. But more and more knowledge and 
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information need to be shared with partners in projects, with competitive companies in an equal position, 

and with consumers and suppliers. This part of cooperation is becoming vital for successful development. 

This trend creates opportunities for determining which companies are interesting to cooperate with.   

 Local networks are expected to arise (61%) 

Consumers might unity themselves, municipalities might be the leading factor, or consortia of local 

companies, the chances are that local energy networks will come. This can be a threat as well as an 

opportunity. For Joulz, this could be an opportunity to put themselves forward as facilitator to make it all 

possible. Joulz has the knowledge and skills to design, build, and maintain an energy network. Although 

this might not be for a large network operator like it is now, the work remains the same for local network, 

only the owner in this case will be different. If Joulz can follow this trend closely and jump in when an 

opportunity arises, this could be an easy pick up, as the knowledge and skills are already in-house.  

 New services will be developed (52%) 

New services will arise with the development of smart grids. This means opportunities for everyone who 

is creative enough to come up with such a service. For Joulz this could be related to the aggregator role 

mentioned early in this section. It could also be related to customer service, take the work of their hands 

and provide consumer with services regarding solar panels, small wind turbines, micro CHP, heat pumps, 

or batteries.  

 Regulations (67%) 

Standardization is always one step behind on developments. Regulations are another step behind 

standardization. The process of pilot projects that indicate which regulations should change in order for 

new technologies to work, gather these request, and changing the regulations takes time. This leaves 

room for Joulz to dive into the world of smart grids and make a name, since the project analysis showed 

the name of Joulz doesn’t occur very often in the list of smart grid pilot projects.  

 There are subsidy programs to support projects in the smart grid field 

Subsidy provides a climate for fast development. This is a boost in resources, it will attract possible 

partners, and pilot projects will put Joulz in the spotlight of smart grid development. Make yourself know, 

become part of the development process and make yourself an essential part of the energy distribution 

chain.  
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 Sense of urgency is low (58%) 

Because the current level of implementation of renewable energy sources on a local scale is still low, the 

need for smart grid solutions is not yet at its peak. This leaves time for Joulz to step in to the development 

process and become part of it.  

5.4.2.2. Threats 

Second, the threats derived from the trend analysis are listed and shortly elaborated. These threats are 

based on how experts in the field of smart grids in the Dutch energy sector view current developments.  

 ICT and IT is becoming more important (61%) 

The level of ICT in general is steadily growing, including the energy sector. More process automation is 

taking place. OT (operations) and IT (back-office) are becoming more related, or interrelated. This requires 

Joulz to adapt the material they work with, the way they operate, and the way everything is 

communicated.  

 A substantial change is expected for mechanics in the field (58%) 

Related to the increasing importance of ICT in the energy sector, work changes for mechanics in the field. 

They will have to work more and more with IT related products and will need some affinity with that area 

of expertise. Training is likely to be required to keep the mechanics at the required level of expertise.  

 Local network are expected to arise (61%) 

Consumers might unity themselves, municipalities might be the leading factor, or consortia of local 

companies, the chances are that local energy networks will come. This can be a threat as well as an 

opportunity. For Joulz, this could be a threat when local companies take over the work that Joulz is now 

doing for the large network operators. On a small scale local contractors or other small, perhaps new, 

companies might be able to do the same. If local energy generation and balancing of energy grow to a 

level that makes central energy production and transportation redundant, this poses a threat.  

 New players are entering the market (61%) 

As mentioned under ‘local networks’ new players are likely to enter the market. This is a threat for Joulz, 

as small scale local companies might be able to do the same thing that Joulz does now.  
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 Speed of development suddenly might take a flight (33%) 

Although the sense of urgency is still low and some argue that developments go too slow, others expect 

that the speed of development can quickly change and developments might go very fast all of a sudden. 

Joulz should watch for this, as this trend could mean that they might ‘miss the boat’ if they don’t anticipate 

and ‘jump on the train’ called smart grid development.  
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6. Conclusion 

This final chapter covers the main conclusions of the research, the recommendations following those 

conclusions, the limitations of the conducted research, and suggestions for further research.  

6.1.  Conclusions 
This research focused on the roles of actors in the Dutch energy sector with regard to smart grid 

development. Smart grids is currently a hot topic in the energy domain. Concepts that are related to smart 

grids are decentralized energy generation, microgrids, energy storage, direct current, and renewable 

energy sources. The goal of this research was to determine the effects of different smart grid scenarios 

on Joulz. This was done by creating an overview of smart grid pilot projects in the Netherlands in the 

project analysis phase at first. From the overview of smart grid pilot projects in can be concluded that the 

main focus is on the electricity domain (66%) over heat (7%) and gas (4%). The main target groups were 

the general projects (48%), including all possible energy users, and the projects targeting households 

(38%). Another finding was that the energy supplier involvement in smart grid pilot projects is very limited. 

The involvement of network operators and knowledge institutions on the other hand was very high.  

Subsequently 33 experts in the field of smart grids were interviewed in the trend analysis phase. Based 

on the interview data the trend analysis followed. The main findings from the trend analysis were the 

following. Cooperation as well as knowledge and information sharing were stated by over 90% of the 

interviewed experts as being essential competencies in smart grid development. The importance of 

several other factors was highlighted as being essential in smart grid development: integration of 

technologies and concepts, subsidies provided by the government, end user involvement, ICT 

implementation, local networks, and governmental guidance. These al scored over 60% coverage over the 

interviewees. Barriers indicated by the experts are among others lack of cooperation, high costs, limiting 

regulations, and lack of social acceptation. Based on the interviews with experts in the field the most 

promising developments are demand side management, electric vehicles, and solar energy. This indicates 

a slight favor towards households as the target group with the highest potential and is consistent with the 

focus on the electricity domain.  

The trend analysis provided input for the creation of five smart grid development scenarios in the 

scenario analysis phase. The scenarios are called “network operator leads”, “co-creation”, “aggregator”, 

“no energy suppliers”, and “consumer leads”. They all represent a different combination of the level of 
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involvement of the three actors used to define the dimensions: the network operator, the energy supplier, 

and the end user. With these scenarios the impact of smart grid development on Joulz could be 

determined in the organizational analysis phase, thereby answering the research question that guided 

this research: what are the effects of different scenarios regarding developments in the field of smart grids 

in the energy sector in the Netherlands on the company? 

The research question is answered by a comparison of the required level of competencies of the 

scenarios and the current level of competencies of Joulz. This comparison provides a first indication of the 

impact of smart grid development on the company. Different scenarios require different levels of 

competencies. Scenarios are not regarded as certain future states, therefore the company should take all 

options into account when making decisions about the strategic direction they want to follow. The current 

level of competencies of Joulz and the required level of competencies of all scenarios are compared. The 

common discrepancies between those indicate required improvements necessary in all possible scenario 

situations. Depending on how the developments in the field of smart grids evolve over time, more specific 

conclusions can be drawn about the required level of competencies. 

The “network operator leads” scenario calls for a higher level of facilitation and a higher level of 

innovation. The “co-creation” scenario requires higher levels of facilitation, end user involvement, 

knowledge and information sharing, and cooperation. For the “aggregator” scenario the level of 

facilitation, knowledge and information sharing, and cooperation should be improved. In the “no energy 

suppliers” scenario a higher level is required for the competencies of facilitation, innovation, knowledge 

and information sharing, and cooperation. The scenario in which the “consumer leads” innovation, 

knowledge and information sharing, and cooperation require a higher level than the current level.  

The main finding is that the current level of end user involvement seems to be adequate, but the other 

five competencies require improvement. The current level of innovation is scored lowest of all by the 

experts of Joulz, indicating this requires improved even before comparing it to the different scenarios. For 

most scenarios a higher level of innovation is required than the current level determined by the smart 

grid experts of Joulz. Improvement of the level of cooperation and the level of knowledge and information 

sharing can stimulate innovation. A higher level of both of those competencies is required in four out of 

the five scenarios. This is in accordance with the trend analysis, in which the experts in the field of smart 

grids indicate they will be essential in smart grid development. In the end, improvement of the above 

mentioned competencies can support facilitation.  
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To sum up the main findings: improve the level of cooperation and the level of knowledge and 

information sharing to increase the level of innovation in order to be prepared for facilitating smart grids.  

6.2.  Recommendations 

The goal of this research was to determine the effect of different scenarios in smart grid development on 

Joulz. The organizational analysis indicates the level of innovation should be improved. One way to 

accomplish this is by improving the level of cooperation and the level of knowledge and information 

sharing, which is in accordance with the essentiality of these two competencies indicated by experts in 

the field. Stimulation of the three competencies listed in this paragraph is therefore recommended. The 

organizational culture and structure can influence this and can be considered as tools to support 

development of those competencies in another way.  

The current level of competencies of Joulz is determined by a group of smart grid experts within the 

Eneco Group. To validate their opinions it is recommended to distribute the questionnaire among a 

broader range of employees. By doing this the current level of competencies can be determined more 

accurately. This might also increase awareness within the company regarding smart grid development in 

the Dutch energy sector. In the process of validating the competency scores for Joulz the competency 

scores for the scenario could be validated. This would improve the accuracy of the discrepancies and in 

results the accuracy of the implications for Joulz.  

The trend analysis provided a summation of opportunities and threats. This summation is based on 

reasonable and plausible expectations, as it is a representation of how experts in the Dutch field of smart 

grids view developments in that domain. These opportunities and threats indicate how experts feel about 

the development of certain situations, concepts, or technologies. It is recommended that these 

indications are used to guide decisions making processes regarding strategic direction.  

Because different scenarios require different combinations of competency levels it is recommended 

to stay flexible until the dominant design and direction of smart grid development becomes clear. There 

might be time to wait for developments to follow a clear direction, however the key factor here is to 

ensure Joulz “jumps on the train of smart grid developments” and doesn’t miss the window of 

opportunity. Missing the window of opportunity might result in being passed by competitors and losing 

ground to new entrants, which could seriously harm business. It is hard to tell when the window of 

opportunity closes and the chance to “jump on the train” has slipped by. Acting before the window of 

opportunity opens might result in little support for the proposed solution or technology. It is however still 
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a learning opportunity and it would indicate the window of opportunity has yet to come, which is assumed 

to be better than finding out the opportunity has slipped by without noticing.  

6.3.  Limitations and further research 

6.3.1. Limitations 

The limitations of the research that were recognized during the execution of the research are described 

in this section. The first limitation is the generalizability of the research. The large group of participating 

experts ensures generalizability for the Dutch energy sector. But interviews were held with expert in the 

field of smart grids in the Netherlands only. Including international experts from companies abroad would 

increase the validity of this research. Second, the participants in this research were mainly active in 

incumbent companies in the energy sector. This might result in slightly biased results regarding the trends 

derived from the interview data. Extending the research by including more companies that are new in the 

energy sector or companies from other sectors would increase validity. Third, the scenarios are validated 

by only a few experts. Validating the scenarios by questioning more experts in the field would increase 

the validity of the research.  

6.3.2. Further research 

Based on the conducted research the following research directions might be of interest. First, more 

research could be conducted on the role of the aggregator as proposed one of the scenarios. Experts in 

the field indicate this role will arise, but it remains unclear who will be fulfilling this role and how. Second, 

conducting more research on the trend analysis with a larger group of participants to validate the findings 

of this research. A broader group of experts from a larger variety of companies will provide a more solid 

base of the trends. Third, the constructed scenarios can be validated by experts in the field by conducting 

more research. This could encompass including participants from different types of functions, different 

types of companies, and even different sectors. Fourth, a detailed investigation of the importance of 

cooperation and knowledge and information sharing and the impact of those competencies might be of 

interest. Furthermore, how to improve those aspects within companies in the energy sector would be 

beneficial for all actors in the energy network. Fifth, the window of opportunity might be determined. 

Based on smart grid developments, attention given to the subject domain, number of pilot project related 

to the domain, and technological progress this could be investigated. Finally, the domain of smart grids 

gained increased interest over the past few years. This indicates the importance of more extensive 

research to continue to support developments in practice from a scientific point of view.     
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Appendices 

Appendix A – Project list RVO 
Table A1. Smart grid pilot project list. 
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Source of the document: http://tki-switch2smartgrids.nl/wp-

content/uploads/2014/02/Lijsten_TKI_EBU_NWO_TNO_IPIN_projecten_2014.02.01.pdf  

  

http://tki-switch2smartgrids.nl/wp-content/uploads/2014/02/Lijsten_TKI_EBU_NWO_TNO_IPIN_projecten_2014.02.01.pdf
http://tki-switch2smartgrids.nl/wp-content/uploads/2014/02/Lijsten_TKI_EBU_NWO_TNO_IPIN_projecten_2014.02.01.pdf
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Appendix B – Contact email 

 

Beste name of the contact person, 

Mijn naam is Jesse Thewissen, master student Innovation Management aan de Technische Universiteit 

Eindhoven. 

Voor mijn afstudeerstage breng ik alle smart grid ontwikkelingen bij proeftuinen in Nederland in kaart. Dit 

doe ik door te inventariseren waar een project op gericht is, waarom het daarop gericht is, welke 

ontwikkelingen er plaats vinden en wat de leereffecten zijn. Uniek aan dit onderzoek is dat getracht wordt 

om alle proeftuinen in Nederland in het onderzoek te betrekken om een zo volledig mogelijke analyse uit 

te voeren. 

Het doel van het onderzoek is om de effecten op het elektriciteitsnet van de ontwikkelingen binnen de 

proeftuinen te identificeren en waar mogelijk te kwantificeren. Met die informatie zal vervolgens een 

scenario analyse worden uitgevoerd om een portfolio te maken voor mogelijke ontwikkelingen in 

Nederland. Uiteraard kunt u na afloop een exemplaar van mijn resultaten ontvangen. 

Graag zou ik het voor het name of the project u (of een collega) kort willen interviewen. Is dit mogelijk? 

Graag hoor ik van u! 

Met vriendelijke groet, 
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Appendix C – List of companies 
 

Table C1. List of companies and company type. 

Company Company type 

Alfen Supplier 

Alliander Network operator 

AquaPurga Commercial company 

Cofely Network operator 

Cogas Network operator 

DNV GL Consultancy 

Ecofys Consultancy 

Economic Board Utrecht Consortium 

ENCS ICT company 

Eneco Energy supplier 

Enexis Network operator 

Greenflux Commercial company 

Hanze Hogeschool Knowledge institution 

Ipsum Energy Commercial company 

Laborelec Consultancy 

MisterGreen Commercial company 

PR-Electronics Commercial company 

Rendo Network operator 

RVO Government 

Stedin Network operator 

TNO Knowledge institution 

TU/e Knowledge institution 

Twenergy Network operator 
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Appendix D – Example overview smart grid projects 

 

Table D1. Example smart grid pilot project description. 

Name Smart Grid in Balans 

Group TE 

Code TESG113001 

Abbreviation SGIB 

Timespan 2014-2015 

Location Lelystad 

Link to project 

description 

http://tki-switch2smartgrids.nl/wp-
content/uploads/2014/03/Projectcatalogus_TKI_projecten_2013_2014.
02.23.pdf 

Contact person Jurjen de Jong 

Contact person email Jurjen.de.Jong@Greenflux.nl  

Coordinator GreenFlux Assets 

Partners 
Enexis, Renault Nederland, Wageningen UR, Alfen, Ingenieursbureau 
Oranjewoud B.V., Accenture B.V. Nederland, Sycada Nederland BV, ICT 
Automatisering Nederland B.V. 

Theme  Balancing, Electric Vehicles 

Domain Electricity 

Target group Households, business 

  

http://tki-switch2smartgrids.nl/wp-content/uploads/2014/03/Projectcatalogus_TKI_projecten_2013_2014.02.23.pdf
http://tki-switch2smartgrids.nl/wp-content/uploads/2014/03/Projectcatalogus_TKI_projecten_2013_2014.02.23.pdf
http://tki-switch2smartgrids.nl/wp-content/uploads/2014/03/Projectcatalogus_TKI_projecten_2013_2014.02.23.pdf
mailto:Jurjen.de.Jong@Greenflux.nl
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Appendix E – Map of smart grid pilot projects 

 

 
Figure E1. Smart grid pilot project map of the Netherlands. 

The red labels indicate the locations of the smart grid pilot projects. Some projects were located in the 

same city, but the difference between projects at the same location can’t be seen in this map. It can be 

seen on the interactive map (link: http://batchgeo.com/map/ec05015c95ca4940a4ac36b5f0f7e924#). 

Therefore in the image above a red marker might indicate multiple pilot projects.  

http://batchgeo.com/map/ec05015c95ca4940a4ac36b5f0f7e924
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Appendix F – Interview scheme 

 

1. Kunt u me kort vertellen wat het project inhoudt? 

2. Wat was de aanleiding van het initiatief voor dit project? 

3. Is er een fysieke opstelling? 

4. Wat is de locatie van het project? 

5. Wat is uw rol in het project? 

6. Wat is de doelgroep van het project? 

7. Wat is er uniek aan dit project? 

8. Wat zijn de knelpunten/barrières van dit project? 

o Kunt u een voorbeeld geven? 

9. Wat verwacht u dat de invloed van uw project zal zijn op het elektriciteitsnet? 

o Op welk deel van het net? 

o Verwacht u dat er aanpassingen aan het huidige net nodig zijn? 

10. Hoe wordt de uiteindelijke klant betrokken in het project? 

11. Hoe wordt er draagvlak gecreëerd? 

o Is er al vraag naar?  

o Kan de vraag gestimuleerd worden? 

12. Spelen slimme meters een rol in uw project? 

o Ziet u slimme meters als bevorderend of belemmerend voor uw project? 

 Kunt u een voorbeeld geven? 

o Is er een aspect wat u graag toegevoegd zou zien aan de slimme meter? 

 Welke informatie moet een slimme meter geven? 

13. Hoe is de keuze van project partners tot stand gekomen? 

o Hoe zijn zij benaderd? 

o Hoe waren de reacties? 

14. Hebben andere proeftuinen invloed op uw project? Bijvoorbeeld op gebied van: 

o Kennis en informatie 

o Technologische ontwikkeling 

15. Heeft het beleid invloed gehad op dit project? 

o Nederlands beleid? 

 Gemeente 

 Provincie 

 Landelijk 

o Europees beleid? 

16. Hoe is het budget voor dit project opgesteld? 

17. Ontvangt u subsidie voor dit project? 

o Zo ja, hoe belangrijk is subsidie voor dit soort projecten? 

o Zo nee, is het project onafhankelijk van overheidssteun? 
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18. Wie investeert er in het project? 

o Wat is voor de investeerder reden om te investeren? 

19. Hoe ziet u de transitie naar duurzame energie voor u? 

20. Hoe belangrijk vindt u samenwerking binnen de energie sector? 

o Verwacht u dat het huidige niveau van samenwerking voldoende is om de transitie 

mogelijk te maken? 

21. Wat ziet u als de meest veelbelovende ontwikkeling? 

o Waar denkt u dat de kansen liggen? 

22. Wat ziet u als de minst veelbelovende ontwikkeling?  

o Waar denkt u dat weinig toekomst in zit? 

23. Welke barrières ziet u of verwacht u in de ontwikkeling op het gebied van smart grids? 

24. Verwacht u dat opleiding van technisch personeel een belangrijke rol zal spelen in de 

ontwikkelingen? 

o Verwacht u een shift in competenties? 

o Moet daar nu al op ingespeeld worden? 

25. Wie verwacht u als leider(s) in the transitie en waarom?  

o Bijvoorbeeld: 

 Leveranciers 

 Energiebedrijven 

 Netbeheerders 

 Nieuwe partijen 

26. Welke rol verwacht u dat u zult spelen? 

27. Verwacht u nieuwe diensten in de energiesector? 

28. Verwacht u nieuwe spelers in de energiesector? 
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Appendix G – Codes and code descriptions 

 

Table G1. Codes and descriptions. 

Code Description 

Barriers  Possible barriers for further development and implementation of 
smart grid solutions 

Changing roles Changing of the roles current parties play in the energy sector 

Cooperation The importance of cooperation in the energy sector on smart grid 
development 

Positive cooperation Positive about the cooperation between parties in the 
development process of smart grids 

Negative cooperation Room for improvement about the cooperation between parties 
in the development process of smart grids 

Effect on the net The effect of developments on the energy network 

End user involvement The importance of end user involvement in the development 
process 

Energy supplier involvement The involvement of energy suppliers in smart grid projects 

Goals The goals of the project 

Governmental guidance The need for governmental guidance in the development process 
of smart grids 

Governmental guidance is good Supporting current level of governmental intervention 

More governmental guidance 
required 

Support more governmental intervention is required 

Integration and upscaling The need for integration and upscaling as the next steps in 
development 

Integration The need for integration of solutions and/or projects instead of 
sub-optimization 

Upscaling The need for upscaling of solutions and/or projects 

Interesting citations Interesting citations in the interviews 

Internet and ICT dependence The growing importance and possible dependence on internet 
and ICT to ensure a fully functioning electricity network 

Knowledge and information 
sharing 

Knowledge and information sharing between parties involved in 
the development of smart grids, both internal and external to the 
project 

Negative on knowledge and 
information sharing 

Room for improvement of the level of knowledge and information 
sharing 

Positive on knowledge and 
information sharing 

Positive about the level of knowledge and information sharing 

Leading role Types of companies that may have a leading role in the energy 
transition 
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Learning potential abroad If we can and should learn from other countries that have 
development further on a certain area 

Local networks The introduction of local decentralized energy generation and 
balancing 

New players Expecting new players entering the energy market 

New products and services Expecting development of new products and services in the 
energy sector due to the smart grid development 

Possible change for mechanics The change in competences for technical mechanics in the field 

Change for mechanics Expectation of change in the required competencies 

No change for mechanics No expectation of change in the required competencies 

Promising developments Promising development in the area of smart grids, might be 
technology, concepts, ideas 

Regulations The influence of governmental regulations that might affect the 
development of smart grids 

Speed of development The speed at which the development process of smart grids is 
going or the stage of development we are in 

Subsidy The importance of subsidy for the project 

Urgency The sense of urgency for smart grid solutions 
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Appendix H – Trend analysis 

Table H1. Trends and coverage percentages. 

Trend Percentage 

Positive on cooperation with other companies 94% 

Room for improvement on cooperation with other companies 48% 

Positive about knowledge and information sharing 91% 

Room for improvement on knowledge and information sharing 55% 

The importance of integration as a next step in development 79% 

Highlight the importance of subsidy for development 73% 

Subsidy as help 61% 

Subsidy as go/no go 12% 

Highlight the importance of end user involvement 70% 

Highlight the influence of regulations 67% 

Barriers expected in the development process 67% 

Lack of cooperation 21% 

Long investment periods / Valley of Death 12% 

Costs 12% 

Regulations 12% 

Lack of social acceptation 12% 

Lack of integration 9% 

Lack of technical readiness 6% 

Polder model 3% 

Lack of security 3% 

Slow speed of development 3% 

Lack of right level of technical personnel 3% 

Too much jargon used 3% 

Expect specific types of firms to take a leading role in the development 67% 

Network operators 52% 

Consortia 9% 

Energy suppliers 6% 

ICT companies 6% 
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End users 3% 

Start-ups 3% 

Expect things will change for mechanics in the field 67% 

Expect things will not change substantially for mechanics in the field 12% 

Expected promising developments 67% 

Demand Side Management 36% 

Electric vehicles 24% 

Solar 24% 

Combination 21% 

Energy storage 18% 

Heat pumps 9% 

Local initiatives 9% 

Wind 9% 

Smart cities 6% 

Customer service 3% 

Power electronics 3% 

Smart meter 3% 

More government involvement required 64% 

Expect local networks will become important 61% 

Expect new players to enter the market 61% 

The importance of ICT in the energy sector 61% 

Afraid of dependence on internet and ICT 21% 

Have a feeling that the sense of urgency is low 58% 

Expect changes in the roles of current players in the energy market 52% 

Expect new services will arise 52% 

The importance of upscaling as a next step in development 48% 

Think there is a learning potential from other countries 45% 

Have a feeling that the speed of development is (too) slow 42% 

Expect that the speed of development suddenly might take a flight 33% 

Expect a new actor/new role in the form of an aggregator 21% 

Mentioning the low energy supplier involvement 18% 



Roles in the future energy network  Appendices 

Master’s thesis J. Thewissen Page 88 
 

Appendix I – Scenario related citations 

Scenario A 

“The role of the network operator isn’t likely to disappear. It will change a bit, because suddenly he’s going 

to actively manage the net. The current system is actually just ensuring the system works and ensuring 

there is no short circuiting or someone digging through the power cables. At this moment they don’t have 

to play an active role in managing the system. This is due to the organization of the energy distribution 

system. When that system is managed in a smart way certain congestion areas may arise. That is because 

the system will use more of its capacity and operate closer to its limits. In that case they will have to play 

a more active role. The active role encompasses more control functions.” – Consultancy company 

 “Our future role will be very simple. We will check per area of the network what it is worth for us if the 

clients stay within the given boundaries. If they stay within the given boundaries they will be rewarded, 

using a discount on the network cost, or whatever.” – Network operator 

“I do think that the network operator can play a leading role in stimulating societal developments. One of 

those societal developments is the energy transition. Certainly in this phase, because business cases and 

business models aren’t development yet. It is governmental money we have, money paid by all people in 

the Netherlands, so we need to make reasonable decisions what to do with it. However, it is a little easier 

for us to invest than for a commercial company, since we don’t intend to make profit.” – Network operator 

Scenario B 

 “I think that is the reason why energy suppliers are involved is: what if eventually people can install solar 

panels extremely cheap? You would be nuts not to do so. What will be the role of energy suppliers when 

that happens? Will some Ryan Air like company enter the market and provide everyone with free solar 

panels? I wouldn’t be surprised if between now and 2020 a company from a different sector enters the 

market with a completely different business model that will turn the supply side of the energy sector upside 

down. Energy generation is not important, only the data is interesting to work with. […] I expect interesting 

things to happen there.” – Network operator 

“I am curious […] how the energy suppliers will be involved, do they get to play a role? So far they are not 

really involved.” – Knowledge institution 

Scenario C 

“What we are examining is; what will be the role of an aggregator, that service layer in between? […] Is a 

layer in between required, some kind of contractor who closes contracts in the name of the building 
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owner(s) with the energy suppliers, in order to offer flexibility to the energy supplier and ensure a low price 

for the building owner(s)?” – Energy supplier 

“We must ensure local balancing is possible. Network operators, perhaps aggregators or local energy 

companies who set-up local initiatives […] and keep the energy within a specific area. Basically by 

balancing supply and demand. In my opinion that’s an important development.” – Consultancy company 

“Probably you get a new role: aggregators position themselves in between the energy suppliers and 

consumers.” – Network operator 

“The biggest potential lies not in the individual households, but comes from positioning an aggregator 

between the end users on one hand and the energy suppliers and network operators on the other. The 

aggregator will act on behalf of those households. He will buy flexibility from the households. […] That 

flexibility is then offered to the energy suppliers.” – Consortium  

“There will be new roles in the future energy network. I think one role will become very important: the 

aggregator role.” – Network operator 

“A role is required for a company that will trade in flexible contracts or is going to offer that to the 

consumers in a certain form. The aggregator role they call it. I really think that kind of actors will come.” 

– Network operator 

“New roles for aggregators will arise.” – Consultancy company 

Scenario D 

“If you look at supply side I think change is about to happen. The same tendency that is going on at the 

horticultural companies. They are uniting and building communal trading platforms on which they trade 

energy. In time, there is good chance that the local energy systems and the central energy system become 

more independent.” – Consultancy company 

"The future distribution network will most likely be a link between microgrids or act as back-up, while the 

local networks are controlled and managed by the community or by a company that does that for them. 

[…] We think that in time, that’s also due to many studies at the Twente University, it will become 

microgrids initiated by communities, who will locally search for their own energy solutions. […] That means 

the role of network operator will change." – Commercial company “I think the initiative will have to come 

from the end users, they have a direct interest; they are the consumers.” – Knowledge institution 
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Scenario E 

Because this scenario is based on contradicting a trend, there are no related citations.  

Scenario F 

“Together we can achieve more.” – Knowledge institution 

“You have to secure the whole value chain, you can’t change the world from one part of the value chain. 

You don’t have all the knowledge.” – Network operator 

“A combination in which parties like us […] or municipalities stimulate demand and subsequently include 

the supply side. I think that collaboration could be very nice, also with regard to the future.” – Network 

operator 

“Every company has its specific knowledge and know-how. Cooperation enables more than a single 

company could on its own.” – Commercial company 

“Everyone brings in its own expertise. Everyone approaches things from a different angle. Everyone has 

different interest in the project results. It’s not something we could have done without the network 

operator as partner.” – Energy supplier 

“It has to be done together. It is not possible for a network operator alone, or an energy supplier alone, or 

a component supplier alone, to implement all kinds of innovations. In the end, everyone is involved. It is 

interrelated, you can’t do it on your own. Often you need cooperation.” – Network operator 

Scenario G 

Because this scenario is based on contradicting a trend, there are no related citations.  

Scenario H 

“If you ask me what the network operator will do in the future, I have no idea. I don’t even know if it will 

exist in 20 years. Is it part of the municipality by then, just like it was a few decades ago? I don’t know.” – 

Network operator 
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Appendix J – Scenarios and competencies 

Scenario A 
Table J1. Competencies scenario A. 

 Very low 
1 

Low 
2 

Average 
3 

High  
4 

Very high 
5 

Facilitation 0 0 0 X 0 

Innovation 0 0 X 0 0 

End user involvement 0 0 0 X 0 

Knowledge and information 
sharing 

0 0 X 0 0 

Entrepreneurship 0 X 0 0 0 

Cooperation 0 0 X 0 0 

Facilitation: in a situation in which the network operator takes a leading role there is a high need for 

facilitation. The network operator is the one that needs facilitating by the others companies in the sector. 

Joulz as a service provider has the network operator as its main customer.  

Innovation: the network operator is leading, therefore innovation is important. New products and services 

are expected to come from the service provider, but the network operator leads developments. The 

network operator will lead innovation.  

End user involvement: this is important when the network operator is leading, since the network operator 

is the most important end user.   

Knowledge and information sharing: a leading role for the network operator means the responsibility to 

act like a leader and initiate developments. Knowledge and information with the network operator is 

needed is important for Joulz to keep a close relation.  

Entrepreneurship: the network operator will be initiator, the service provider only needs to support.  

Cooperation: cooperation with the network operator is important as he is taking the leading role, but 

expertise from other parties is always needed.   
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Scenario B 
Table J2. Competencies scenario B. 

 Very low 
1 

Low 
2 

Average 
3 

High  
4 

Very high 
5 

Facilitation 0 0 0 0 X 

Innovation 0 X 0 0 0 

End user involvement 0 0 0 0 X 

Knowledge and information 
sharing 

0 0 0 X 0 

Entrepreneurship 0 X 0 0 0 

Cooperation 0 0 0 X 0 

Facilitation: in a situation with close cooperation between the network operator and the end customer 

facilitation is important. Ensuring the customer needs from both types of customers are fulfilled is key in 

this scenario.  

Innovation: in a situation in which the network operator and the end user both actively participate 

innovation is expected to come from their end.   

End user involvement: this is the most important competency in this scenario. Close cooperation between 

end users and the network operator requires involving the end user in the development process and 

listening to their needs.  

Knowledge and information sharing: important in close collaboration with both the network operator and 

the end consumer.  

Entrepreneurship: the network operator and end user are active participators in smart grid development 

in this scenario, therefore the entrepreneurial activities of the service provider don’t have to be high. The 

service provider should follow the activities of the network operator and the consumer and support those.   

Cooperation: important in close cooperation with both the network operator and the end user.   
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Scenario C 
Table J3. Competencies scenario C. 

 Very low 
1 

Low 
2 

Average 
3 

High  
4 

Very high 
5 

Facilitation 0 0 0 X 0 

Innovation 0 X 0 0 0 

End user involvement 0 X 0 0 0 

Knowledge and information 
sharing 

0 0 0 0 X 

Entrepreneurship X 0 0 0 0 

Cooperation 0 0 0 X 0 

Facilitation: this is important in a situation in which the aggregator takes the leading role. The aggregator 

needs to be supported and cooperation with other parties in the sector is required to make the concept 

of an aggregator work.  

Innovation: as a facilitating company there is less need for innovation. But there is always need for some 

level of innovation to prevent being passed by competitors or new entries in the sector.  

End user involvement: the aggregator is the one that has close contact with the end user acts on behalf 

of the users. The network operator should be supported, but he too has a more passive role.  

Knowledge and information sharing: this is the key competency in this scenario. Facilitation means 

support. Cooperation with the others parties involved is enhanced by sharing knowledge and expertise.  

Entrepreneurship: not important when in close cooperation and in a facilitating role.  

Cooperation: this is important to make this scenario work. Innovation needs to be stimulated on system 

level, together with all companies involved.   
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Scenario D 
Table J4. Competencies scenario D. 

 Very low 
1 

Low 
2 

Average 
3 

High  
4 

Very high 
5 

Facilitation 0 0 0 X 0 

Innovation 0 0 X 0 0 

End user involvement 0 0 0 X 0 

Knowledge and information 
sharing 

0 0 0 X 0 

Entrepreneurship 0 X 0 0 0 

Cooperation 0 0 0 X 0 

Facilitation: when the end users take a leading role in smart grid development facilitation is an important 

competency. The end user needs to be supported by the service provider in its development process.  

Innovation: as a facilitating company there is less need for innovation. But there is always need for some 

level of innovation to prevent being passed by competitors or new entries in the sector. The end users are 

not likely to engage in high tech innovation, this will be the task of the companies involved.  

End user involvement: facilitating the end users requires involving the end user in the development 

process and listening to their needs. 

Knowledge and information sharing: facilitation means support. Cooperation with the others parties 

involved is enhanced by sharing knowledge and expertise, which is required to adequately support the 

end users.  

Entrepreneurship: not so important when taking a facilitating role, the initiative will come from the end 

users.  

Cooperation: this is important to make this scenario work. The customer needs need to be fulfilled, the 

energy suppliers are required to support the end user together.   
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Scenario F 
Table J5. Competencies scenario F. 

 Very low 
1 

Low 
2 

Average 
3 

High  
4 

Very high 
5 

Facilitation 0 X 0 0 0 

Innovation 0 0 X 0 0 

End user involvement 0 0 0 X 0 

Knowledge and information 
sharing 

0 0 0 0 X 

Entrepreneurship 0 0 X 0 0 

Cooperation 0 0 0 0 X 

Facilitation: less important in a situation in which all parties work together is close cooperation.  

Innovation: this needs to be a combined effort. There is no need to be on top of every development, it is 

however important to stimulate innovation by cooperation.  

End user involvement: involving the end users is important in a situation in which there is close 

cooperation between all parties.  

Knowledge and information sharing: very important in this scenario, the key competency. Without 

knowledge and information sharing the cooperation will never be the most efficient. By sharing 

knowledge and expertise with all partners innovation can be stimulated and the speed of development 

can be increased.   

Entrepreneurship: not so important when all parties are actively involved. The importance lies in ensuring 

the network operator keeps taking initiative and doesn’t get overruled.  

Cooperation: this is the building block that makes this scenario work. All parties work together and share 

what they know.  
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Joulz 
Table J6. Competencies Joulz. 

 Very low 
1 

Low 
2 

Average 
3 

High  
4 

Very high 
5 

Average 
score 

Facilitation 0 0 X X 0 3.4 

Innovation 0 X X 0 0 2.6 

End user 
involvement 

0 0 0 X 0 4.2 

Knowledge and 
information sharing 

0 0 X X 0 3.4 

Entrepreneurship 0 0 X 0 0 3.1 

Cooperation 0 0 X 0 0 3.3 
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Appendix K – Competency template 

 

Geef voor elk van onderstaande competenties aan in welke mate deze aanwezig is binnen Joulz. Onder 

de in te vullen tabel staat een korte uitleg van de competenties.  

 Zeer laag 
1 

Laag 
2 

Gemiddeld 
3 

Goed 
4 

Zeer goed 
5 

Faciliteren 0 0 0 0 0 
Innovatie 0 0 0 0 0 
Klantbetrokkenheid  0 0 0 0 0 
Kennis- en informatiedeling 0 0 0 0 0 
Ondernemerschap 0 0 0 0 0 
Samenwerking 0 0 0 0 0 

 

Faciliteren 

 Het vermogen om ontwikkelingen te stimuleren en onmisbaarheid te verzekeren, zonder daarbij 

een leidende of dominante rol in te nemen 

Innovatie 

 Het vermogen om de introductie van een nieuwe en verbeterde methode, procedure, product, of 

technologie 

Klantbetrokkenheid 

 Wetenschap van het belang van het betrekken van de eindgebruiker in ontwikkelingsprocessen 

Kennis- en informatiedeling 

 Het vermogen om actief kennis en informatie te delen, zowel met partners als met concurrenten, 

om het ontwikkelingsproces te stimuleren 

Ondernemerschap 

 Het vermogen om te kijken naar en het pakken van business kansen en bereidheid om 

gecalculeerde risico’s te nemen om business doelen te bereiken 

Samenwerking 

 Het vermogen om groepen mensen of bedrijven te betrekken en daarmee samen te werken om 

een gezamenlijk doel te bereiken, in plaats van competitief en in eigen belang te opereren 

 

LET OP: Op de achterzijde is ruimte om competenties te benoemen en/of te beschrijven die niet in 

bovenstaande vragenlijst staan, maar die u wel van belang acht.   

Naam: 
 

Afdeling: 
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Ruimte om competenties te benoemen en/of te beschrijven die niet in bovenstaande lijst staan. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


