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“The future energy system configuration 

will be determined by the division of roles 

and responsibilities, which depend on 

power relations and politics.” 

(Interviewee06) 
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Management Summary  
 
There is a societal trend opting for more sustainable energy systems in order to avoid the 
depletion of fossil fuel resources and fight their negative environmental impact. Radical changes 
to existing systems favoring more sustainable modes of energy production and consumption are 
together conceptualized as the ‘energy transition’. The energy transition can take different 
forms and one of the scenario’s is a development towards local energy systems. Micro-
generating technologies enable such a development path and can contribute to solving 
pressures on the current energy system. Local Sustainable Energy Communities (LSECs) are 
actors operating these technologies and their organization’s are therefore regarded as new 
driver to realize the energy transition. By investing in micro-generation, LSECs reconfigure 
social practices and can be thus be regarded as a social innovation in the electricity system 
which try to change existing institutions and infrastructures. Distribution System Operators 
(DSOs) manage these infrastructures and therefore the development potential of LSECs is 
important to understand for future network design. Furthermore, the energy transition and rise 
of LSEC organizations might influence the roles and responsibilities of DSOs. Therefore, the 
actor dynamics between LSECs and DSOs forms the focus of this research.  

Research aim 
Decentralization of electricity practices could be part of the solution towards more sustainable 
energy systems, however; a successful implementation of LSEC organizations cannot be 
obtained without structural changes to existing infrastructures, industry and institutions, e.g. 
the socio-technical electricity system. Therefore, one of the aims of this research is to 
investigate to what system configuration LSECs would like to develop. Furthermore, exploring 
possible roles for DSOs in the development of local energy systems and fitting these into the 
current electricity market organization are goals of this research. These insights contribute to a 
better understanding of possible social organizations of local energy systems. The following 
research question is answered throughout this thesis report: 

RQ: “How can distribution system operators contribute to the development of energy systems 
desired by local sustainable energy communities in the Netherlands?” 

Research approach 
To answer the research question and obtain the research goals, a combined perspective 
constituting transition studies theory and social organization of energy systems’ insights is 
used. Strategic Niche Management (SNM) is used as an analytical tool to frame the development 
process of LSECs in the Netherlands by focusing on expectations and visions on the future 
electricity system, existing actor networks and learning processes. With these insights the 
emergence of a ‘global’ niche community is investigated. Insights from social organization 
theory contribute to an understanding of which tools LSECs use to accomplish their 
sustainability goals and how these technologies are socially organized. This gives a better 
understanding of the functions and services they exploit and provides grounds on which to 
study the engagement of DSOs by a focus on roles. 

The empirical analysis uses a qualitative investigation of existing LSECs and their interaction 
with DSOs. 15 LSECs are interviewed about their development process and visions on DSO 
engagement. In addition, a DSO focus group and 3 expert interviews as well as relevant policy & 
regulatory documents are data entries in this research. The data is analyzed using interview 
reports and relevant literature and carrying out a content analysis on these to develop a 
structured narrative. 

Findings 
Expectations on the desired future electricity system generally match between the studied 
LSECs, as do their guiding principles of independency and self-sufficiency. They want to develop 
towards local sustainable energy systems in which a bottom-up approach to energy neutrality is 
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used and user involvement is the main determinant of success. Relevant actor networks are 
dynamic as the focus of LSECs shifts between sustainability measures and for each project they 
have to find relevant actors to develop these with. They have a heterogeneous focus (i.e. energy 
consciousness, monitoring, supply, savings, generation and storage) to explore in which 
segments they can be successful. Although there are signs of successful niche development and 
the formation of a global niche, learning processes have not stabilized and no dominant design 
of LSEC is found. The development process is thus ongoing and the future should prove which 
types of LSEC organizations will be successful in transforming the energy regime. 

Existing interactions between DSOs and LSECs demonstrate evolving practices in DSO roles, 
performing tasks in creating data insights and achieving energy savings. Local matching of 
generation and demand seems to be the common ground of both stakeholders; reducing 
transmission losses, decreasing higher voltage grid capacity and contributing to closing loops on 
a local level. However, most communities’ think of energy matching on a yearly basis (their 
interpretation of energy neutrality), while for network operators local matching is only of 
relevance when applied real-time (as real-time energy flows determine the capacity of 
infrastructure). This deviation in interpretation of local matching, scattering of community 
members and dependency on the national electricity grid on peak moments creates tensions in 
realizing local energy systems.  

An exploration of possible DSO roles in further niche development resulted in a role typology 
ranging from traditional roles (f.e. grid manager) to more market-orientated roles (f.e. service 
provider). The suggested roles constitute three future organization models for DSOs in local 
electricity systems; local system shaper, local market facilitator and local grid connector. These 
models vary from merely being a grid manager and reacting to market developments to active 
participation in local systems and carrying out market-like roles. New responsibilities for DSOs 
are thus envisioned, which implementation requires adaptations to the social organization and 
division of roles within the existing energy system. Currently, energy suppliers mediate 
between DSOs and LSECs via the retail-centered market model. Evaluating the current 
regulatory changes, the DSO organization model of ‘local market facilitator’ seems to be the 
most likely development. Within this model, it is possible to adapt existing services to LSEC 
developments (such as providing community general data to the market) but market parties 
determine the configuration of the local energy system by being responsible for translating DSO 
expertise to community members. 

Conclusions 
LSECs encounter barriers in their development towards local sustainable energy systems. 
Although they change practices in the current energy system, they still seem to lack power and 
scale to break through and realise a succesful transition towards local systems. Two fitting 
future DSO practices can be derived from the various visions and regulatory opportunities; 
experimenting with dynamic network prices and providing data insights. Although it is 
recognized that DSOs have the capabilities to be a future system shaper and are able to support 
LSECs in more ways, their monopolistic nature makes it difficult to decide which of the 
suggested roles must be enabled. Because of lacking insights on the functions and features of 
local energy systems, it seems to be most important to unravel these first before deciding which 
responsibilities should be given to certain stakeholders. Due to regulatory constraints for DSOs 
to fulfill certain roles and the existing retail-oriented market thinking, it is most likely that 
interaction between DSOs and LSECs will remain indirect and therefore DSOs cannot empower 
local energy systems to a great extent. It is thus important that Independent Service Providers 
(ISPs) enter the niche organization to provide expertise and tools to manage and develop local 
systems sucessfully. Furthermore, several layers of governments play are role in enabling 
possibilities for local energy system development and their policies and regulations determine 
the way in which the energy transition will be realized and are thus pivotal in determining the 
succes of LSEC organizations.  
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1.1 The energy transition 

There is a societal trend opting for more sustainable energy systems in order to avoid the 
depletion of fossil fuel resources and fight their negative environmental impact. Radical changes 
to existing systems favoring more sustainable modes of energy production and consumption are 
together conceptualized as the ‘energy transition’. These changes include an increased 
implementation of renewable energy technologies, an increased electricity demand by the 
electrification of transport and home appliances and changing energy infrastructures (Ruester 
et al., 2013). Verbong & Geels (2010) developed future energy system scenarios and conclude 
that the energy transition will most likely take the form of a regime optimization (i.e. improving 
the existing system of provision). This means that incumbent stakeholders modify their 
development trajectory and adjust to outside pressures, such as climate change and energy 
security. On the one hand, new stakeholders enter the energy system, such as energy service 
companies (ESCOs) and local sustainable energy communities (LSECs) and on the other hand 
incumbent stakeholders redefine their roles and strategies to adapt to the new system 
configuration (Verbong & Geels, 2010).  
 
Within this research, the electricity system is the energy system of study. The future electricity 
system is envisioned as a system including hybrid modes and locations of electricity generation, 
an increased amount of renewable resources and as becoming more complex and less 
hierarchical (Verbong et al., 2013). The transition towards more sustainable energy systems 
thus includes changes to the technical artefacts in the system (more sustainable generation) as 
well as the social organization of the system (new stakeholders and redefined roles). 
Suggestions have been done in transition literature on the future electricity system, however it 
is not yet clear who the agents of this change will be and how transitions in the electricity sector 
can be realized (Dóci et al., 2014). That is why this research takes an actor-oriented approach to 
analyze agency in the energy transition. 
 
One of the changes to the technical artefacts in the future electricity system is that distributed 
generation (DG) will play a more important role. Walker & Cass (2007) show that several modes 
of management and operation of DG units are found for community projects in the United 
Kingdom (UK). Micro-generation is the small-scale generation of electricity (and heat) by 
households, small companies or communities in order to meet their own energy needs (Watson 
et al., 2008). This type of generation has the potential to shift the traditional electricity system 
with central power stations towards a system with more decentralized small-scale power 
generation close to where it is used (Sauter & Watson (2007); Schleicher-Tappeser (2012); 
Bouffard & Kirschen (2008)). There are several motivations for the use of micro-generation; it 
can attribute to future electricity demand and emission reduction, contribute to a more 
competitive energy market and enhance energy security (Watson et al., 2008). It thus 
contributes to solving the pressures on current energy systems mentioned in the first 
paragraph. Next to its benefits, micro-generation also has its disadvantages like the intermittent 
behavior of DG and the challenges it poses to network design. Decentralization could be part of 
the solution towards a more sustainable energy system, however; a successful implementation 
of micro-generation cannot be obtained without structural changes to existing infrastructures, 
industry and institutions (Bergman & Eyre, 2011). The development towards local energy 
systems is thus a possible trajectory in the energy transition. 
 
Currently, LSECs are seen as new tool to help achieve the transition towards a low-carbon local 
electicity system (Seyfang et al., 2013). These communities can play a role in the social 
acceptation of sustainable energy resources and technologies (Seyfang et al., 2013). Not only do 
they play a role in the social acceptation of technologies; they can also be seen as seedbeds of 
innovation. By investing in and exploiting micro-generation, LSECs reconfigure social practices  
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(Arentsen & Bellekom, 2014) and can be thus be regarded as a social innovation in the 
electricity system. 

1.2 A focus on local sustainable energy communities 

LSECs are understood as drivers of a more sustainable energy future by investing in renewable 
energy and exploiting methods for energy savings. Hielscher et al. (2013) found four 
characteristics of these communities, i.e.: multi-faceted, change contexts, engaged, and put 
values into practice. First, LSECs are multi-faceted because they combine activities such as 
providing information and tools for energy savings and deploying micro-generation production 
units, such as photovoltaics (PV) systems or wind turbines. Second, they operate in changing 
environments as their potential is increasingly acknowledged by policy-makers. Third, these 
communities constitute active consumer participation in sustainability issues and the energy 
transition; they thus include engagement. And last, the upcoming of these communities 
reconfigures the social practices of energy consumption; putting their values into practice 
(Hielscher et al., 2013). Seyfang et al. (2013) argue that LSECs are highly diversified and cannot 
be reduced to a single entity. Furthermore, their roots in civil society are seen as fundamental 
for their development (Seyfang et al., 2013). A challenge for LSECs is to grow as they often 
remain small scale because of lacking institutional support and the lack of viable business 
models (Hielscher et al., 2013).  
 
The most suitable legal option for LSECs to organize themselves is via an association or 
cooperative (AgentschapNL, 2011). These organizations provide most options for participation 
as they are democratically controlled. The main goal of these types of organizations is to deliver 
products and services to their members; in contrast to business enterprizes, cooperatives are 
thus not focused on shareholder value, and therefore hold a more long-term economic focus 
(Viardot (2013); Oorschot et al. (2013)). Although economic gains are not the main goal to 
develop a LSEC organization, Schwencke et al. (2013) indicate a reduction of energy costs as one 
of the drivers to emerge. In developing these LSECs, community values can clash with 
commercial priorities (a viable business model), which retains them from growing (Hielscher et 
al., 2013). Economic gains should thus not be forgotten when studying LSECs. In this thesis 
research LSECs are defined as: organizations of people active in collective energy sustainability 
activities on a local level. The Netherlands is taken as a country case study in this research.  

1.2.1. Local sustainable energy communities in the Netherlands 
The Netherlands has a long history of cooperative culture and also in the energy sector such 
organizations are existent (Oorschot et al. (2013); Schwencke (2012)). For example, in the late 
1980s and early 1990s people started to buy and operate wind turbines collectively 
(Schwencke, 2012). A second wave of cooperatives has been recognized since 2012; 
communities buying, delivering and generating local sustainable energy (Schwencke, 2012). 
Around 300 local energy projects have been identified by HIERopgewekt (an umbrella 
organization of Dutch energy cooperatives)  (HIERopgewekt, n.d.), and around 110 of these 
initiatives are LSECs (Elzenga & Schwencke, 2014). Boon (2012) investigated the factors 
underlying the emergence and development of LSECs in the Netherlands. He argues that the 
most important drivers to emerge are societal awareness about environmental damage caused 
by the incumbent energy regime and strong local foundations in order to become independent 
from traditional energy suppliers. These organizations thus include deviating belief systems 
than the ones integrated in the current system configuration. 
 
Three types of LSECs are defined by Schwencke (2012); wind cooperatives, solar collectives and 
local sustainable energy companies. This last type of organization is part of the second wave of 
energy cooperatives in the Netherlands. For this group, several modes of power supply exist, 
i.e.; resale, supplier permit and subsidiary cooperative. A forth mode, white label, has been 
prohibited in April 2013 by the Dutch Authority for Consumers and Markets (ACM) (Natuur en 
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Milieufederatie Drenthe, 2013). In the white label mode, the cooperative operated as an energy 
supplier towards its members and was responsible for the risks of default. A traditional energy 
supplier was responsible for security of supply and power trading on the wholesale market and 
the cooperative operated under the permit of the energy supplier (Timár, 2012). Because of its 
lacking transparency, this mode of operation has been abolished. The existing modes differ in 
amount of responsibility and risk, as explained below: 
 

o Resale: all members of the cooperative have a contract with the same energy supplier 
which is responsible for note recessment and back-office activities. The cooperative has 
access to the records, receives part of the revenues and determines the sustainability 
level of the supplied energy (Timár, 2012). 

o Supplier permit: the local initiative has become a full-fledged energy company, with all 
the rights and risks involved. This means it is also responsible for balancing on the 
commodity market. However; for international energy trades on wholesale level 
intermediate traders can still be involved (Timár, 2012). Only one Dutch cooperative has 
a supplier permit, Texel Energie (Interviewee12). Texel Energie is one of the oldest local 
sustainable energy companies and can be seen as one of the most mature LSECs in the 
Netherlands. 

o Subsidiary cooperative: this construction is a bonding of several local cooperatives 
which group together under a subsidiary which holds the supplier permit (Schwencke et 
al., 2013). The cooperatives themselves act as resellers, so this third form can be seen as 
a combination of the above mentioned modes. Currently, one such organization exists in 
the Netherlands; Noorderlijk Lokaal Duurzaam Energie (NLD Energie), which got a 
supplier permit for small consumers for gas and electricity in April 2014. NLD Energie is 
a cooperative organization existing of three regional energy cooperatives in the 
Northern part of the Netherlands (Simons, 2014). The NLD has no shareholders nor a 
profit orientation (Simons, 2014) and according to one of the interviewees it wants to 
keep its operation costs as low as possible in order to return the ‘profits’ of sustainable 
energy generation to the local communities (Interviewee15). 

 
In their study on PV deployment, Huijben & Verbong (2013) explore business-model 
experimentations in the Netherlands and show that besides companies and consumers, other 
stakeholders like volunteers and local governments are relevant for successful business model 
implementation of PV. In their concluding section they state that incumbent stakeholders (i.e. 
energy companies and network operators) in the energy regime are increasingly involved in PV-
activities (Huijben & Verbong, 2013). However, they do not define the relation with these 
stakeholders in their article, while key partnerships are regarded important for the 
development of LSECs in the Netherlands. Networks of LSECs, societal organizations and 
independent service providers (ISPs) are also identified to influence the success of this bottum-
up development (Schwencke, 2012). Schwencke (2012) mentions incumbants in the energy 
regime as important too, but again the relations between these stakeholders and LSECs as niche 
development have not been investigated. These incumbants can be categorized into two groups 
after the unbundling of the energy sector in 2009, namely; energy companies (producers and 
suppliers) and network operators (Transmission System Operators (TSOs) and Distribution 
System Operators (DSOs)). As LSECs are local organizations, they are connected to the 
distribution grid. Because of their deviating practices from existing energy structures, LSEC 
development might pose challenges to grid management of DSOs. Therefore, their interaction 
with DSOs forms the focus of this research. Before going into detail about the reseach approach, 
a background on the electricity regime is outlined to put the research focus into context. 
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1.3 Market organization of the electricity regime 

The integration of DG, electrification of society and engagement of consumers in carbon 
reduction contribute to changes in the electricity regime. Existing markets and transactions are 
depicted in Figure 1.1 and together define the social organization of the existing electricity 
system (the grey box and arrows represent how DG can be integrated into the system). Three 
functional markets exist within this system; the commodity market where energy is traded 
(retail and wholesale markets), the market for transport capacity (power flows) and the 
balancing market on which frequency is kept constant through the moderation of prime movers 
in generation units (GEN, 2012). These markets are all connected to each other as is shown in 
the Figure. 

Figure 1.1: The electricity system and its transactions 
 
The thick lines illustrate power flows. These flows can be represented in a market for transport 
capacity, which is of importance for capacity owners (owners of assets and infrastructure) 
(GEN, 2012). Capacity owners are the network operators, which constitute of TSOs and DSOs, 
which own the existing electricity infrastructure. Electricity is produced by large producers (or 
DG operators) and is transported through an integrated network towards consumers. 
Depending on the voltage level to which production-units are connected, the TSO or DSO 
(respectively responsible for the high-voltage (HV) and medium- and low-voltage (MV/LV) 
networks) manages the power flows. With the rise of micro-generation it is also possible that 
consumers produce their own electricity, becoming so-called prosumers, which is first used 
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domestically and excess electricity is send back into the grid. There thus also arise power flows 
from consumers into the distribution system, represented by the black arrows in the LV-
network. 
 
Electricity is traded in wholesale and retail markets. Small-consumers (i.e. connections with a 
maximum capacity of 3x80A which comprise medium and small enterprises and households) do 
not participate in these markets themselves, their energy supplier is responsible for such trades. 
Large consumers however directly participate on the wholesale market and are allowed to sign 
bilateral agreements for power trades with large producers. The trading market for electricity 
came into existence in 2009, when the final step in a European-wide liberalization process of 
the traditionally hierarchical electricity system was introduced in the Netherlands. This 
unbundling process came about in several stages, which constitute the following (Ruester et al., 
2013): 
 

o 1996: account separation for DSOs from their parent companies 
o Functional unbundling through organizational and decisional independence 
o Informational unbundling through separation of confidential information 
o 2003: legal unbundling 
o 2009: separated branding and customer communication 

 
Unbundling of the system is introduced to increase market competition in the energy sector, but 
in practice the levels of unbundling vary among EU member states and national systems are 
struggling to implement liberalization measures successfully (Ruester et al., 2013). The 
Netherlands can be regarded as a frontrunner in this unbundling process (Interviewee12), as 
market developments are clearly separated from network management in energy regulations 
and network operators strictly have to stick to their legal responsibilities.  
 
The dotted arrows represent information flows about predicted energy supply and demand, 
which is given to balance responsible parties (BRPs) who communicate to the TSO about system 
balance. For electricity, balance between demand and supply is important to avoid damage to 
generators and electric appliances and thus is pivotal for sufficient system performance. 
Therefore, the TSO charges the BRP a balancing fee when predictions about demand do not 
match actual demand.  
 
Last, the dashed arrows represent financial flows. Energy producers (and DG operators) pay a 
shallow connection charge to the responsible network operator in order to connect their 
production unit to the grid (Cossent et al. (2009); Werven & Scheepers (2005)). Energy 
consumers also pay for network connections, which costs are included in network costs. Besides 
connection costs, these network costs for consumers constitute of transportation costs (only 
paid for by consumers) and system services (paid for to TSOs in order to maintain network 
balance). In addition, consumers pay energy tax and commodity costs to their energy supplier 
(who is responsible for billing). The supplier provides the responsible DSO with the use of 
system charges (transport and measurement services) and connection charges of the end-user, 
together reconciliating the capital and operating costs of network operators 
(Energieleveranciers, n.d.). DSOs provide the TSO with the amount paid for system services for 
balancing. All network charges (i.e. use of system costs and connection costs) are regulated by 
the ACM as network operators are natural monopolies (further explained in Chapter 5). 
Together, these stakeholders and their interactions constitute the current social organization of 
the energy regime. These insights contribute to comprehend how electricity system practices 
are evolving in the energy transition. Later in this thesis report (Chapter 5), a more detailed 
elaboration of existing DSO responsibilities is outlined, as this is helpful to understand the 
institutional embedding of the (future) actor dynamics between LSECs and DSOs. 
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1.4 Research objectives and questions 

To gain insight in the agency and the innovation processes within the changing electricity 
system, it is relevant to study the reconfiguration of the social organization of this system in the 
Netherlands. Technological developments can enable systemic changes (i.e. transitions) since 
these require certain social structures (Winner, 1986). However, the success of these 
technological innovations not only lies within the engineered artefacts themselves but also 
depend on their social organization and technologies can thus be regarded as embedded 
components in socio-technical systems (Bijker et al., 1987). The electricity system is 
transforming towards a more horizontal and bi-directional system dynamic (Verbong & Geels, 
2010), in which roles and responsibilities of stakeholders have to be redefined. Because of 
mutual interactions between the social and the technical, a system’s approach to innovations is 
used in this research. To understand the impact of LSECs on the energy transition, it is 
important to explore what social organization of the electricity system LSECs desire in addition 
to the technologies and tools they use to obtain their goals.  
 
This research focuses on LSECs in the Netherlands as niche development in the electricity 
system and explores possible interactions with DSOs as powerful incumbent stakeholders. As 
described in Paragraph 1.1, micro-generation and local energy systems have the ability to 
decrease electricity demand and change energy infrastructures; therefore affecting network 
investments of DSOs. This research explores ways in which DSOs can lift barriers in the 
development of LSECs, which organizations might be able to realize the energy transition. 
Although engagement strategies are focused on, this does not mean LSEC organizations 
positively influence DSO grid management. As managers of the public good of energy 
infrastructure, DSOs fulfill a societal need and have to do this efficiently; which might include 
facilitating local energy systems.  
 
Within this research expectations on the technological and social organization of the future 
energy system are explored from the perspectives of LSECs and DSO Enexis (see paragraph 
1.5.2.), as these provide direction to experimental projects and niche development (Geels & 
Raven, 2006). The aim of this research is threefold: investigating towards what system 
configuration LSECs in the Netherlands are developing, exploring possible roles for DSOs in 
niche development and extracting the institutional opportunities and barriers of the suggested 
roles in relation to the current electricity regime. 
 
This leads to the following research question: 
 
RQ: “How can distribution system operators contribute to the development of energy 
systems desired by local sustainable energy communities in the Netherlands?” 
 
To answer the main research question and to take into account all research steps the following 
sub-questions are used: 
 
Q1: To what system configuration do LSECs desire to develop, which tools do they use to obtain this 
future system and which barriers do they encounter in their development? 
 
Q2: How are DSOs currently involved in local sustainable energy communities and what are visions 
on possible future engagement of DSOs? 
 
Q3: What are regulative opportunities and barriers for the desired DSO roles in the current 
electricity regime? 
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Together these questions provide insights in the agency of and innovation processes in the 
energy transition, with a focus on the dynamics between LSECs and DSOs in the Netherlands. On 
the basis of these insights theoretical implications on niche development and innovation 
processes are derived with recommendations for further research.  

1.5 Research justification 

1.5.1 Societal relevance 
The shares of renewable energy in total energy consumption vary a lot among European 
countries (Schleicher-Tappeser, 2012). In April 2014, the International Energy Agency (IEA) 
presented an in-depth review on Dutch energy policy and concluded that the penetration level 
of renewables in the Dutch energy system is clearly lagging compared to other European 
countries, such as Germany and Denmark (EnergieActueel, 2014). In the Netherlands, the share 
of renewables in total energy consumption was 4,4% in 2012, in which most renewables are 
used for electricity generation (45%) (CBS, 2013). In 2011, the share of renewables was 4,3% 
indicating a growth of only 0,1% over a year. Since the objective of the Dutch government is to 
generate 14% of energy through renewables by 2020 and 16% by 2023 (SER, 2013), it is 
important that a faster implementation of sustainable energy is achieved1. In September 2013, 
the SER Energy Agreement was signed in the Netherlands in which a variety of stakeholders 
committed to adaptations to existing practices for a more sustainable energy future. Both 
energy savings and more sustainable ways of energy generation are integrated in the agreement 
(SER, 2013). LSECs and DSOs are both acknowledged to have an influence on the energy 
transition; the first as active consumer movements playing a role in the decentralization of 
supply and the latter as enabler of the diffusion of DG and developer of a more efficient 
electricity transport system (SER, 2013). 
 
Focusing this research on the actor dynamics between LSECs and DSOs in niche development, 
gives insight into the transformation process of the energy system and provides managerial 
implications on how DSOs can influence the energy transition towards local energy systems by 
focusing on barriers in the development process of LSECs and ways in which DSOs can play a 
role in lifting these.  

1.5.2 Relevance for Enexis 
This master thesis research is carried out for Enexis; one of the largest Dutch DSOs. Enexis owns 
and operates gas and electricity infrastructure in the North, East and South of the Netherlands 
as is shown in Figure 1.2. Because of the network challenges raised by the implementation of DG 
and changing practices in the electricity system (e.g. the emergence of prosumers), Enexis wants 
to gain more insight in the desires and needs of LSECs as relatively new stakeholder in the 
energy system and wants to better understand their development potential in order to explore 
directions of future network design. In addition to providing insights for business development 
and asset related issues, this research provides relevant inputs for discussions on the role of 
DSOs in local energy systems. As the energy transition is an ongoing process, these insights 
contribute to strategic projects and innovative experiments carried out by Enexis. One of these 
projects is a smart-grid pilot with one of the studied LSECs, Duurzame Energie Haaren (DEH), 
which is in the preparation phase at the moment. Therefore, the managerial implications of this 
thesis research are targeted to relevant considerations in this pilot project, handling of LSECs as 
well as to the formulation of future DSO roles. 

1 Shares of renewable energy to total energy consumption: 1,1% (1990), 1,2% (1995), 1,4% (2000), 2,3% (2005), 
3,7% (2010), 4,3% (2011) and 4,4% (2012) (CBS, 2013). This data shows the gradual development of renewable 
energy in the Netherlands. 
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Figure 1.2: Geographical overview of Enexis’ operational areas (Enexis, 2014a). 

1.5.3 Scientific relevance 
This research gives more insight in the ambitions and expectations of LSECs in the Netherlands 
regarding the future organization of the electricity system. With this research we are thus better 
able to understand their development and get insight in a possible future system configuration 
of the electricity system. Next to internal niche development, the relation with DSOs is explored 
in current local experiments, as well as visions on the desired role of DSOs in the future. Within 
Innovation Sciences theory, actor dynamics are important in determining the success of 
innovations as their expectations help construct further search trajectories for innovation and 
they themselves are the agents of change. Although transition theory acknowledges regime 
actor inclusion in social networks of niche developments as important for successful transitions, 
these dynamics have not been widely explored yet as object of research. This research focus 
thus adds to the understanding of innovation processes by focusing on possible roles in 
systemic change.  
 
Theoretical contributions can be made to strategic niche management (SNM) theory by adding 
the social organization of the energy systems’ theory to it. This joined theoretical perspective 
provides new insights for the focus of transition studies and offers a more integral 
understanding of innovations. In addition, organization models of DSO roles in local energy 
systems are developed in this research which adds to the stipulation of possible roles and social 
organizations of energy systems of the future. 
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1.6 Research approach 

Since the aim of this research is to give more insight in agency in the energy transition and the 
process of transformation, a qualitative research design is chosen. An actor-oriented research 
strategy is used to extract actor relations in niche development, in which visions and 
perceptions of the interviewees form the main input for data analysis. The research goal is 
exploratory since the dynamics between a niche actor and incumbant stakeholder have not 
been widely researched before and therefore no structural guidance on studying these 
interactions is available. Figure 1.3 outlines the research steps taken in this master’s thesis 
research.  
 
 

 

Figure 1.3: An overview of the research approach 
[This Figure shows a lineair research process in which steps are taken in a sequential order. In reality, the process has 
been more complex than the Figure suggests. Each step forward included going back to former steps to better 
understand the data and links between theory and empirics. Nevertheless, in my opinion, structure adds to the readabilty 
of this report and is therefore provided by the Figure.] 
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1.7 Readers guidance 
 
Theory on niche development processes and the social organization of energy systems is used 
as analytical tool to understand the development of LSECs and engagement of DSOs. The next 
Chapter evaluates these theories and provides a combined theoretical framework used in this 
research. In addition, Chapter 2 includes an in-depth explanation of the research approach and 
methodology used for data collection and analysis. These theoretical and methodological 
findings give input to the empirical part of this research. Chapter 3 comprises an investigation 
of LSECs in the Netherlands, with a focus on the social organization of the used technologies, 
their development process and barriers they experience in their development. Chapter 4 
evaluates the current interaction between LSECs and DSOs as well as visions of both actors on 
possible future roles of DSOs in niche development. The Chapter ends with a suggestion for DSO 
organization models in local energy systems. Chapter 5 aims to embed the stipulated roles in 
the current electricity market organization by evaluating energy regulations and using visions 
of experts in this field. In Chapter 6, conclusions on the research are drawn. First, it summarizes 
the most important findings by answering the research questions. Second, the Chapter discusses 
managerial implications for DSO Enexis on how to understand LSEC organizations and their 
possible roles and theoretical implications to transition literature and the use of social 
organization theory in innovation studies. And finally, it reflects on the chosen research 
methodology and evaluates its limitations. 
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2.1 Theory 

Transition study literature helps to understand dimensions of energy systems and 
conceptualizes processes of change in complex structures of society. Therefore, this stance of 
literature contributes to understanding the dynamics between LSECs and DSOs. Since transition 
studies often take technology experiments as basis for analysis, this literature is supplemented 
with theory from the social organization of energy systems.  

2.1.1 Transition studies 
In order to shift the electricity system towards a more sustainable system configuration, not 
only production technologies need to be adapted; it requires complementary changes to wider 
elements of the system. Transition studies literature focuses on socio-technical change in the 
accomplishment of societal functions such as electricity provision (Geels & Schot, 2010). The 
socio-technical is a classification that can be used to describe the different dimensions which 
together form a system (Smith, 2007), so it not only includes energy technologies but also 
structures of social embedding of these technologies. There are seven elements constituting a 
socio-technical system, depicted in Table 2.1. 

Table 2.1: The seven dimensions of a socio-technical system (Smith, 2007) 
 
System dimension: Explanation: 
Guiding principles for development Drivers underlying practices in the system (e.g. 

sustainability or profit maximization) 
Technologies and infrastructures Used technical artifacts and type of infrastructure 
Industrial structure Scale of practices and types of relations 
User relations and markets Interaction with users, user preferences and market 

organization 
Policy and regulations Support mechanisms and political structures 
The knowledge base Relevant scientific and public knowledge creating 

capabilities 
Cultural and symbolic meanings underpinning 
practice 

Ideologies represented in systems organization 

 
These elements constitute a form of structural power that disadvantages the diffusion of path-
breaking socio-technical practices (Smith et al., 2005), such as LSEC organizations. Barriers 
which need to be overcome in order to change the electricity system towards a more 
sustainable system configuration can arise in all these elements, depending on their fit with the 
new practices. The socio-technical system consists of a set of rules, the regime, which causes 
stability and cumulative technical trajectories (Geels & Schot, 2010). Mal-functioning of the 
regime leads to tensions (such as climate change and energy security) that create windows of 
opportunity for transitions. This is when niche developments, novelties, can break-through and 
change the system configuration onto more sustainable trajectories (Geels & Schot, 2010). 
These niches are actively constructed by humans and thus have agency; system practices are 
shaped by the actors involved in such a niche development and niche initiators play a central 
role in the development trajectory of a niche. The processes described above are depicted in 
Figure 2.1. 
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Figure 2.1: A perspective on processes occurring in socio-technical transitions (Geels & Schot, 2010) 

2.1.2 Niche development 
Transition scholars claim that radical innovations can come about through socio-technical 
experiments, developing and nurtured in the protected environment of a niche  (Geels & Schot, 
2010). The protective space of a niche is necessary because path-breaking innovations fail to 
successfully survive within selection environments embodied in the seven socio-technical 
system dimensions (Smith & Raven, 2012) and cannot immediately compete with existing 
technologies because current system structures support these incumbent practices (Schot & 
Geels, 2008). The formation of niches is a form of active shaping of selection environments by 
niche actors who opt for change of existing structures in systems, for example to derive a more 
sustainable system. LSECs can be conceptualized as a niche development in the socio-technical 
electricity system. These organizations carry path-breaking practices as energy consumers also 
become producers of energy and invest in energy technologies; these communities can thus be 
seen as agents of change in this system (Dóci et al., 2014).  
 
SNM theory focuses on sustainability experiments and provides more insight in the 
development process of niche innovations. It uses a constructivist bottom-up approach towards 
sustainable innovation (Schot & Geels, 2008), meaning that the development processes of niche 
developments are studied in order to determine which factors underlie successful 
transformation of the existing socio-technical system. The purpose of this theory is thus to 
manage the development of radical innovations that opt for system change (Schot & Geels, 
2008) and therefore provides a sufficient tool for this research.  
 
Several ways of contributing to a more sustainable electricity system are experimented with in 
LSECs, taking place in specific geographical contexts. When these local projects start to interact, 
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a shared set of cognitive rules is developed providing coordination and guidance to local 
projects (Geels & Raven, 2006). The emergence of such an institutional environment of shared 
rules can occur by articulating best practices. Learning between the local experiments in the 
case of LSECs is for example done by the formation of umbrella organizations such as 
HIERopgewekt. Furthermore, knowledge sharing within provinces and between municipalities 
is observed by Huijben & Verbong (2013). The formation of these organizations and occasions 
for knowledge sharing are indicators of an emerging global niche. The relation between local 
experiments and the global niche level is depicted in Figure 2.2. 

 
Figure 2.2: The formation of an emerging niche community from local projects (Geels & Raven, 2006) 
 
Using this distinction between local projects and the global niche, it is explored if LSECs in the 
Netherlands form an emerging community in which shared rules about the future electricity 
system and niche development exist. This framing makes it possible to explore if the local 
visions match each other and if not, where differences between these local communities occur. 
The distinction thus helps evaluating the dynamics in the development of LSECs in the 
Netherlands. 
 
Three internal niche processes are found to be crucial for the development of niches: learning, 
shaping expectations and building of actor networks. These processes take place in experiments 
that are executed within the protected niche configuration and constitute the nurturing 
environments of sustainable innovations (Geels & Raven, 2006). These processes will be further 
explained below. 

2.1.2.1. Successful niche development 
LSECs in the Netherlands experiment with technologies and social practices in order to 
contribute to the energy transition towards a low-carbon local electricity system. The three 
internal niche processes can be characterized as follows. First, LSECs choose technologies and 
practices according to their expectations and visions on this future system. These expectations 
contribute most to niche development when they are robust (shared among the involved 
actors), specific (they give guidance) and useful (they are substantiated by ongoing projects) 
(Schot & Geels, 2008). Van Lente (2012) explains the threefold role of expectations in 
innovation processes; they legitimate projects and investments, they function as guidance 
heuristics and they coordinate responsibilities and stipulate roles. Second, these communities 
build social networks which support their development and provide resources. These networks 
should both be broad (including a heterogeneous range of actors) and deep (actors should be 
able to have influence and gather resources) (Schot & Geels, 2008). The support of powerful 
regime actors increases the success of niche development as strong links to the elements of the 
socio-technical system have to be build before a transition can take place. Therefore, support of 
powerful regime actors can trigger changes to the current system configuration (Geels & Schot, 
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2007). It thus favors to have such actors within the actor network of the niche development. 
And third, niche actors should learn from their experiences and use these lessons to guide their 
development path. Learning is most efficient when including both first order learning and 
second order learning experiences. First order learning entails lessons about projects and 
experiences and second order learning triggers changes to assumptions made by the niche 
actors and cognitive frames used to form guiding principles (Schot & Geels, 2008). These 
learning processes take place on the seven dimensions of a socio-technical system (defined in 
Table 2.1) and should be stabilized at the global niche level for successful niche development 
(Geels & Schot, 2007). 
 
Moreover, for successful niche development and translation of these adapted social practices 
into the regime, the quality of institutional embedding of niche practices is important (Smith, 
2007). Three types of institutions or rules exist within a socio-technical system: cognitive, 
regulative and normative institutions. Cognitive rules are about search heuristics and 
innovation agendas, regulative institutions include regulations and standards and normative 
rules describe role relationships and responsibilities (Geels, 2004). When the niche internal 
processes develop successfully and niche practices are institutionally embedded, the protective 
space is left and the niche development is taken-up in the configured socio-technical system (as 
shown in Figure 2.1). Table 2.2 summarizes these characteristics. 

Table 2.2 : Overview of indicators of successful niche development 
 
Process: Characteristics: 
Visions and expectations on the future system o Robust (shared) 

o Specific (guiding) 
o Useful (integrated in projects) 

Social networks o Broad (heterogeneous) 
o Deep (able to have influence and mobilize resources) 

Learning o 1st order: experiences 
o 2nd order: changes to earlier assumptions 
o Stabilized at global niche level 
o Focused on system dimensions 

Institutional embedding o Support of powerful actors 
o Robust cognitive, regulative and normative 

institutions at global niche level. 

2.1.3 The need for an additional framework: social organization theory 
Transition studies and SNM research overall take pre-competitive technologies as a starting 
point for analysis; focusing on a technological development and following its development path. 
However, LSECs are understood as a social innovation in the energy system, experimenting with 
new ways of ‘doing business’ in order to create social value (Witkamp et al., 2011). 
Technological innovations are not the center of such a social niche, but technologies serve as 
tools for addressing social needs (Dóci et al., 2014). As van Vliet & Stein (2004) phrase it; these 
initiatives do not focus on the implementation of a certain technology, but are based on a 
broader vision of what sustainable development entails. According to Hegger et al. (2007), 
ambitions of LSECs with the used tools are more important than the technology tools 
themselves as several technological alternatives can be used to realize their goals. By exploiting 
new business models and changing social practices in the electricity system, these communities 
contribute to a reconfiguration of the social organization of this system. 
 
The energy transition towards greener modes and systems of energy provision implies new 
forms of interaction between utilities and consumers and the rise of new actors in the system 
(van Vliet (2002); Verbong & Geels (2010)). To explore the actor dynamics between LSECs and 
DSOs, it is important to understand both which technologies these communities use as tools to 
solve the societal problem of sustainability and also how these technologies are managed and 
operated. To characterize the technological and social dimensions within evolving 
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infrastructures of energy provision, Walker & Cass (2007) distinguish between the ‘hardware’ 
(technological organization) and ‘software’ (social organization) of a socio-technical system. 
The engineered artefacts within these LSECs are being utilised within and through the co-
dependent and co-evolving ‘software’ of its social organization (Walker & Cass, 2007). This 
social organization is a combination of different interacting arrangements and relations 
between actors and institutions and can be extrapolated by exploring four dimensions (depicted 
in Table 2.3). 

Table 2.3: The four dimensions of the social organization of energy systems 
 
Dimension: Explanation: 
Functions and services What are the functions of the technologies used and who utilises its potential 

services? 
Ownership and return How is ownership of the technology organised and what benefits are returned 

as a consequence of ownership? 
Management and operation Who manages and controls the hardware? 
Infrastructure and networking Is the hardware connected to an infrastructure and if so, who does this network 

supply to and how is it managed? 
 
Sauter & Watson (2007) focus on deployment models for micro-generation in the UK, giving 
insight in what effects different organizations of micro-generation have on actors in the 
electricity system; thus showing several configurations of the social and the technical. As can be 
derived from Figure 2.3, they distinguish three alternative models for micro-generation 
deployment: ‘Plug & Play’, ‘Company Control’ and ‘Community Microgrid’, for which they define 
the role of both energy consumers and companies. The deployment models vary in the 
independence level of consumers from traditional suppliers due to deviating ownership and 
control of micro-generation technologies. These theoretic insights provide better understanding 
of interactions between actors in the electricity system and dimensions deriving possible 
relations. 

 
Figure 2.3: Micro-generation deployment models (Sauter & Watson, 2007) 

2.1.4 A combined perspective 
The described transition theory helps to frame the position of the two studied actors; LSECs as 
niche development and DSOs as incumbent stakeholders in electricity regime. Especially SNM 
theory provides a sufficient analytical tool to frame the development of LSECs as it explores the 
ongoing innovation processes within this niche development. The three internal niche processes 
are studied to explore if a global niche community is emerging. Complementing to these 
insights, the social organization of energy systems’ theory provides useful explanations 
emphasizing social dimensions in energy systems. Insights from social organization theory thus 
contribute to an understanding of which tools LSECs use to accomplish their goals and how 
these technologies are socially organized. This gives a better understanding of the functions and 
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services they exploit and adds insights to what system configuration they like to develop. In 
addition, insights from social organization theory also provide grounds on which to study the 
support of powerful regime actors.   
 
By combining these two perspectives, a more integral understanding of LSEC development in 
the Netherlands is gained. With insights in the development processes, ambitions and tools used 
to accomplish these, barriers in the development of LSECs are extracted which provide a basis 
for exploring ways in which DSOs can play a role in niche development. Because this research is 
focused on roles and responsibilities of DSOs in the desired system configuration of LSECs, 
visions and expectations are emphasized on as these contribute to stipulating these roles (Van 
Lente, 2012). Not only visions on niche involvement of DSOs from the perspective of LSECs are 
investigated, but also visions of DSO Enexis towards their possible roles. It is important that 
visions and expectations align to make transitions happen (Schot & Geels, 2008). Last, 
institutional embedding of these visions on possible roles is explored by focusing mostly on 
regulative institutions to evaluate if these desires are possible in the current system 
organization of the electricity regime in the Netherlands. An overview of the developed 
theoretical framework that is used in this thesis research is depicted in Figure 2.4.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

19 
 



Empowering Local Energy Systems by J.M.J. Paulusse 

 
 
 
 

 

Figure 2.4: An overview of the developed theoretical framework. 
[This Figure shows how theoretical insights are used to go through the indicated research steps. Although it is a 
simplified representation of the undertaken steps, as the process is not as linear as the arrows suggest, the Figure helps 
to structure the approach.] 

2.2 Methodology 

The empirical analysis is based on 15 semi-structured interviews with (board) members of 
LSEC organizations in the Netherlands, a focus group with 5 DSO representatives of Enexis and 3 
semi-structured interviews with experts in the field of electricity regulatory affairs. A list of all 
interviewees is included in Appendix A of this thesis report. In addition, relevant policy, 
regulatory and scientific documents are used in this thesis research to explore possible actor 
dynamics. A qualitative case-study research design is chosen for this study, with the case-study 
being the global niche level of LSECs in the Netherlands. The interaction between LSECs and 
DSOs is used as an exploratory research on sucessful niche development and actor dynamics.   

2.2.1 Case selection 
To select the cases, existing LSECs have been identified by consulting the thesis of Boon (2012), 
the research report of Schwencke (2012) and the website ‘Sustainable Citizens’ of the Radboud 
University of Nijmegen (Radboud Universiteit, n.d.). After this identification process, 15 cases 
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have been selected using the following scope conditions: 1) the community has DG units in 
operation and 2) members of the community live in the same region. Within this scope, cases 
have been selected on their variety of used tools to explore if, although these differences, a 
generic system perspective can be extracted and thus a global niche community is emerging.  
 
The focus group is formed by selecting the most relevant departments of DSO Enexis for this 
research purpose. A strategy manager, business developer, innovator, smart meter engineer and 
compliance officer took part in this session. The experts interviewed for the last part of this 
research are chosen according to their relevant backgrounds in the field of electricity regulatory 
affairs. One expert from Enexis and two professors in the field of energy regulations and 
economics have been interviewed for this thesis research. 

2.2.2. Data collection and recording 
To collect data about the ambitions of the studied LSECs and their visions on the future 
electricity system, the boards of these communities are approached for an in-depth semi-
structured interview. Sometimes the board members themselves are interviewed, but in other 
cases the contact person proposed an interview with an active member who (in their vision) 
could best provide the answers to my questions. The interviewees are thus partly chosen using 
the snowball method.  
 
An interview guide (Appendix B.1) is set up beforehand and the questions asked included the 
following subjects and order: ambitions and goals, technologies and projects, visions on the future 
energy system, relevant stakeholders, barriers experienced in developing and desired (future) role 
of the DSO. These categories are set up for data collection using theoretical insights from 
transition theory and social organization theory and thus, theory helped to target the questions. 
In addition, important information on the studied LSECs is taken from their websites and used 
as input for the interview. This means that a combination of evaluating relevant documents and 
doing interviews is used as input to answer the first sub-question. Information taken from the 
interview is recorded and transcribed in an interview report.  
 
To explore if the visions and expectations regarding the desired future electricity system 
configuration and the role of the DSO in niche development of LSECs match with the visions of a 
DSO, a focus group with experts from several departments of DSO Enexis is held. A focus group 
has been chosen as method for data collection to create a sufficient setting for detailed reactions 
to my findings in the first part of the research. In addition, a discussion among the DSO 
representatives is helpful to derive their overall thoughts. Before visions of the LSECs were 
presented to the participants, an open discussion on visions towards niche involvement was 
held. The data gathered in this focus group is recorded and transcribed by making a report of 
the meeting. Existing cognitive and normative institutions are reflected on using insights from 
both the interviews and focus group. Together used to help answer the second sub-question. 
 
In order to answer the last sub-question, regulatory and policy documents as well as 
independent research reports are consulted to test if the suggested roles of the DSO in niche 
development are possible in the current electricity market organization. Relevant regulatory 
institutional barriers are exposed by this evaluation. A fourth source of data input for this thesis 
research are visions of experts in the field of future energy market design and network 
regulation. Three expert interviews are carried out in order to evaluate the research findings 
and reflect on the envisioned engagement of DSOs in LSEC organizations (Interview Guide 
included in Appendix B.2).  

2.2.3. Data analysis and validation 
An analysis of the data is carried out in subsequent steps. Raw data in the form of interview 
reports are assessed to make general sense of the data. The data found in all interviews is 
interrelated by extracting general themes and decriptions and comparing these between the 
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studied cases. The theoretical framework is used as guidance in structuring the data. The data 
found in the studied LSECs is used as an input to the focus group discussion, which insights are 
added to the visions of LSECs to enrich the discussion on the actor dynamics between LSECs and 
DSOs. These visions turn into a stipulation of future roles for DSOs, which is used as an input to 
test if these are possible in the current market organization. All data found and analyzed is 
presented in a qualitative narrative providing a discussion on the data. Overall, these steps are 
taken from Creswell (2009), who elaborates on qualitative data analysis steps. Relevant 
documents and interview reports are analyzed on their content. The research process is 
sequential as the data found in one part of the research is used as input for the next stage. The 
process of data analysis required going back and forth in the research approach, relating 
theoretic insights to empirical data and the other way around. This messy process is a 
characteristic of qualitative research in which processes and contexts are part of the 
investigation. 
 
To validate the research findings, the interview reports are sent to the interviewees in order to 
check if their answers are reported sufficiently and expressed perceptions are interpreted in a 
right way. Furthermore, to clarify some expressions other data sources such as relevant 
websites and research reports are used. Triangulation of sources is thus integrated in the 
research approach as a validation method (Creswell, 2009). 
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Figure 3.1: An overview of the studied LSECs  
 
The studied LSECs are depicted in Figure 3.1. This Chapter starts with an exploration of the 
social organization of projects and technologies used in these communities. Studying the used 
tools provides insights to the ambitions of LSECs as it is investigated why and how particular 
tools are used. The second part of this Chapter focuses on the development processes of the 
studied LSECs, using insights from SNM theory as a basis for analysis. There is a focus on 
expectations, the building of actor networks and learning processes (Schot & Geels, 2008). 
These findings contextualize the rise of LSECs and examine their development process. With 
insights from these two perspectives both opportunities for a configured system as well as 
barriers in the development of LSECs are derived. Overall, the analysis evaluates the existence 
of a global niche level. 

3.1 Introducing the studied LSECs 

The oldest of the studied LSECs is Texel Energie, which was established in 2007.The others were 
all initiated in the period between 2009 and 2013. Besides newer LSECs, Stichting WIEK is 
interviewed, being one of the older wind foundations established in 1993. They are currently 
planning to establish an LSEC organization in order to exploit projects collectively and engage 
civil society in local sustainability issues (Interviewee15). In addition, Energiecoöperatie 
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Dordrecht (ECD) is included in this research without having civil members. This organization is 
initiated by the municipality of Dordrecht and supported by regional waste disposal and energy 
company NVHVC, which constitute the only two members of this cooperative (Interviewee14). 
The municipality of Dordrecht wants to explore if the impact of sustainability projects can be 
enlarged by using the cooperative as a vehicle (Interviewee14). Although these two 
organizations slightly differ from the others, they still focus on sustainable energy generation on 
a local level. It will be clearly notified when findings substantially differ from the other studied 
LSECs.  
 
Thirteen out of fifteen communities are organized as a cooperative with excluded liability. This 
means that members have a vote in the company and profits may be distributed to these 
members (AgentschapNL, 2011). The remaining two communities are organized as an 
association and a foundation. The former because they do not want to be associated with a 
profit focus (Interviewee10) and the latter is the older wind organization. The wind foundation 
does not have civil members and the interviewee therefore thinks that decision making is more 
easily performed (Interviewee15). Although the foundation has no members, the local 
community did invest in the developed wind turbines; with local crowd funding they received 
enough money to build two turbines 20 years ago (Interviewee15). Two of the cooperatives 
arose from an earlier established local sustainability foundation, namely Oosterhout Nieuwe 
Energie (ONE) and DEH. They decided to restart as a cooperative as their sustainability 
ambitions could be better realized under such an organization, with the formal inclusion of the 
local community (Interviewee03; 05). As stated before, the interviewee of WIEK mentions the 
local ambitions to establish a cooperative. (Interviewee15). These developments suggest that 
being a foundation does not fit the belief systems anymore and that organizing as a cooperative 
currently is regarded as the best fitting organization form to obtain local sustainable regions. 
 
The size of the LSECs varies a lot; between 2 and 3200 members. Their size can be related to the 
social organization of the tools they use, as some communities resell energy and others oblige 
membership with the purchase of generation systems via the community. For example, Texel 
Energie has 3200 members whereas ‘only’ 200 of these invested in domestic PV-systems 
(Interviewee12). It is thus not the case that all members actively invest and engage in energy 
related projects; they can also just buy energy via the cooperative. Next to these differences in 
size, the LSECs differ in their level of professionalism and maturity. Four of the studied cases 
have employees; 3 have a project manager and Texel Energie has six employees. The latter has a 
reason because they hold a supplier permit, which involves administrative work. A table 
summarizing the backgrounds of the studied LSECs can be found in Appendix C. 
 
3.2 The social organization of projects and technologies 
 
In this paragraph, projects and technology tools used by the studied LSECs are elaborated to 
explore what the functions of these technologies are and how these are managed. In addition, 
services provided by the LSECs concerning these projects are investigated. These two points of 
focus give insight into the social organization of the used technology tools as well as to the role 
of LSECs. Three spheres of projects are identified: 1) (re)selling energy 2) creating energy 
consciousness and 3) sustainable energy generation. An overview of the realized/running 
projects and projects in development is given in Table 3.1. 
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Table 3.1: Project overview within the studied LSECs 
 
LSEC: Realized & running projects: Projects in development: 
CALorie o Collective solar roof on municipality 

building (112 panels) 
o (EPA) energy savings advice 

o Solar roofs on schools 
o Solar roof on the shed of a farmer 
o Thermal storage for apartment 

buildings 
Hilverstroom & Gas o Reseller of green energy 

o Collective buying of PV 
o Collective solar roofs on schools 
o Biomass 
o Hydropower installations 
o Wind energy 
o Educational program at schools on 

energy savings 
ONE o Collective buying of PV 

o Energy savings advice (Buurkracht) 
o Consulting on swimming pool 

 

De Groene Reus o Collective buying of PV 
o Energy savings advice for larger 

buildings 

o Consulting on Icedôme 
o Wind energy 
o Solar roofs on company buildings 

DEH o Collective buying of PV 
o Informative meetings on energy issues 

o Wind energy 
o Smart grid pilot 
o Heat scans for households 

Energie Dongen o Collective buying of PV 
o Energy reductions in businesses 
o Informative meetings on energy issues 

o Wind energy 
o Collective solar roofs on public 

buildings 
o PV for rental homes 

Weert Energie o Collective buying of PV 
o Energy ambassadors proposing 

savings 

 

Energie-U o Collective buying of PV 
o Energy ambassadors proposing 

savings and bus with applications 

o geldGROENwassen 

WEL o Reseller of green energy 
o Collective buying of PV 
o Informative meetings on energy issues 

o EV 
o Hydropower 
o Collective solar roofs 
o Smart grid (selling energy to 

neighbor) 
Vogelwijk Energie(k) o Collective solar roofs on schools 

o Car sharing EV 
o Participation in wind turbine 
o Smart grid pilot 

o Isolation for older houses 
o Red solar panels  

Morgen Groene Energie o Reseller of green energy 
o Collective buying of PV 
o Collective solar roof on public building 

o Educational program at schools on 
energy savings 

Texel Energie o Energy supplier 
o Collective buying of PV 
o Solar plant (1MW) 
o Smart grid pilot (IPIN) 

o Biogas plant 
o Energy storage project with TNO 

Lochem Energie o Reseller of green energy 
o Collective buying of PV 
o Collective solar roof on municipality 

building 
o PV on rental homes 
o Car sharing of four EV’s 
o Smart grid pilot (IPIN) 

o Hydropower for generation and 
storage 

 

ECD o Solar roofs on public buildings 
o Advising on energy savings in 

households 

o Civil participation in projects 
o ESCO for energy saving measures 
o Heat scans for households 

WIEK o 3 wind turbines 
o Solar roof on a school 

o Establishing an LSEC organization 
(separately) 
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3.2.1. (Re)selling energy 
One third the studied LSECs sell or resell electricity to their members, as can be derived from 
Table 3.1. Four of these communities do this via a traditional energy supplier and Texel Energie 
has a supplier permit itself. The first two modes, i.e. reseller and supplier, of energy supply 
mentioned in Chapter 1 are thus found in the studied cases. Functions of (re)selling electricity 
are obtaining economies of scale by buying energy collectively and more importantly providing 
sustainable generated electricity to the local community. Its effectiveness differs among the 
LSECs. One of the interviewees mentions motivational problems of members in these collective 
electricity contracts (Interviewee09). However, Lochem Energie resells energy to 200 members 
(Interviewee13), which can be interpreted as a successful tool. The effectiveness of reselling 
energy thus seems to differ among the studied cases. The services provided by LSECs are both 
collectivizing demand and choosing an energy supplier (supplier and technology assessment). It 
seems that being a reseller is regarded as contributing to sustainability, but not as a final goal as 
the resold energy is not generated within the community. Whereas the added value of reselling 
electricity is not seen by all communities, obtaining a supplier permit in the future is desired by 
some of the studied LSECs, to become able to exchange electricity between members of the 
community (Interviewee03; 05; 06; 13). However, communities state that their generation 
output first has to increase and their organizations have to mature before they can become an 
energy supplier. Others clearly state that they do not want to become a supplier as this poses a 
multitude of risks to these organizations and is regarded as a complex process (Interviewee01; 
02; 07). It is questioned if the small scale of the LSEC organizations provides sufficient 
foundations to become a participant on the balancing market (Interviewee02; 05). That is why 
larger regional cooperatives with a supplier permit for small-consumers, delivering energy to 
local communities without shareholders nor a focus on profit (such as the NLD) is envisioned as 
fitting organization in the future electricity system (Interviewee01; 04; 05; 12; 14). The third 
evaluated mode of energy supply (e.g. that of subsidiary cooperatives) thus seems to be a 
desired future development. However, two of the LSECs think that the success of an LSEC 
organization lies in its local character and think the NLD has shifted away from its roots and 
therefore will not be successful (Interviewee09; 10). The success and operating practices of the 
NLD have to be awaited, as their supplier permit is just granted. Another example of such a 
meso-level stakeholder is DE Unie, established by Texel Energie in collaboration with the 
Windunie and Urgenda to provide (administrative) services to LSECs in contrast to traditional 
energy utilities (Interviewee12). As can be derived from the arguments given above, there is no 
aligned expectation on energy supply as a service of LSECs. However, the established umbrella 
organizations do indicate the emergence of a global niche level. 

3.2.2. Energy awareness and savings 
A function of LSECs is to create awareness about energy matters and the need for the energy 
transition, thus making people more conscious about their energy behavior. Often the so-called 
Trias Energetica is invoked to initiate and structure projects within the communities, which is a 
three-step strategy to obtain sustainable buildings. This concept describes that the first step in 
achieving more sustainable buildings is minimizing energy demand, the second step is the use of 
sustainable energy to meet this demand and the last step is an efficient use of fossil fuels 
(EnergyWatch, 2013). Therefore energy saving projects are part of the focus area of LSECs and 
are connected to energy consumer behavior. Because of these characteristics, creating 
awareness about energy matters is linked to the need for energy savings by the studied LSECs. 

3.2.2.1 Energy savings advice 
Several projects targeting energy savings are initiated within the studied energy communities. 
Two of the communities provide educative toolkits to schools (Interviewee02; 11), whereas 
others target energy savings via so-called ‘energy ambassadors’. These are members of the 
cooperative which provide case-specific advice to households and use their own home as 
examples of improved living environments. For example, in Utrecht one of the members owns 
an electric bus, full of energy saving technologies such as LED-lights and isolation materials, and 
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informs people about these saving technologies (Interviewee08). Approaches towards obtaining 
energy savings also include organizations in which third parties are involved. These 
communities work together with the municipality, housing corporations, energy advisors and in 
one of them the business department of Enexis is involved, to initiate energy demand reductions 
in households (Interviewee01; 03; 06; 14). Most of the communities state that energy savings 
are important to obtain sustainability, but find it hard to realize such projects as action after 
providing advice is marginal. Reasons given for this lack of action are the invasive character of 
the actions, large needed investments before experiencing the (cost) benefits, and the low-
interest compared to for example energy generation systems (Interviewee01; 03; 04; 08). 
Because of this lacking action, ECD now initiated a project on energy savings by setting up an 
ESCO and providing 30 households with building improvements by investing in these measures 
with the ESCO (Interviewee14). The management of such a project is regarded as complicated 
by ECD as the investment of the ECSO has to be returned via lower energy bills of the 
participating households. Legal constructions for such financial transactions between ESCOs 
and households are hard to formulate according to the interviewee, as households are protected 
against such long term contracts in regulations (Interviewee14). It seems that such a project 
could not be initiated by smaller-scale communities due to the financial risks and amount of 
investment needed.  
 
A last kind of project concerning energy savings is the establishment of task forces giving advice 
to larger organizations and municipalities on how to formulate more sustainable building 
projects in the region. For example, ONE is advising the municipality in the development of a 
sustainable community swimming pool and De Groene Reus was involved in the formulation of 
sustainable building requirements of a new ice-skating hall (Interviewee03; 04). Two of the 
studied communities target their energy saving advice on larger buildings as within these 
buildings lots of improvements can be achieved (Interviewee01; 04). In one of these 
communities, the project stopped after creating insights in energy consumption patterns due to 
financial problems of the companies involved (Interviewee04). Generally, financial matters thus 
form an important barrier in energy saving projects. 
 
As can be derived from the above described projects, several social organizations of energy 
saving projects are experimented with. The services of creating insights in energy consumption 
and giving advice about improvements are overall similar, however different groups are 
targeted by the studied LSECs and several levels of professionalism are found. 

3.2.2.2 Monitoring energy use 
Besides energy reductions by advice on energy saving measures, the LSECs state that savings 
can be achieved by monitoring energy consumption patterns. Through these insights in the 
timing and locations of energy usage within households or buildings, saving measures can be 
better targeted and consumption behavior can be triggered to change. Most of the communities 
regard smart meters and home energy management systems (HEMS) as enabling technologies 
of these insights and are currently investigating the possibilities with these technologies. Some 
community members use smart meters and monitoring software individually, but only four of 
the studied communities exploit these technologies collectively, being part of DSO2 (smart 
grid3) pilot projects.  
 

2 One of the projects, Buurkracht, is initiated by the business department of the responsible DSO. Formally his 
department is not part of the DSO organization (further elaborated in Chapter 5). 
3 Smart grids are grids in which innovative metering and communication technologies are integrated to ensure a cost-
effective, efficient and reliable electricity system in the future (Veldman, 2009). In the Netherlands, smart grids are 
experimented with under the formal innovation program name IPIN (Innovation Program Intelligent Networks). 
Twelve such projects have been defined as test beds for innovations in the energy system, experimenting with 
technologies and new kinds of partnerships and interactions (RVO, n.d.). 
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Although smart meters are seen as enabler of energy savings, these devices are not as 
informative as some of the communities had hoped for (Interviewee07; 10; 13). Complementary 
software and tools are needed in order to be able to use the data from the smart meter in a way 
being comprehensible for users and contributing to energy consciousness. Smart meters are 
diffused by DSOs, who are also responsible for the operation and maintenance of these meters 
since they remain the owners. However, applications and other tools connected to smart meters 
are not provided by DSOs (market parties are responsible for these). 
 
Functions of HEMS are giving insight in consumption patterns and automating shifts of energy 
consumption towards more favorable times by smartly configuring electric household 
appliances (Interviewee04; 05; 13). The difficulty in diffusing such systems to members is that 
these devices are mostly offered by traditional energy suppliers and one has to be a customer in 
order to obtain such a device (Interviewee06). In addition, the purchase of such a device from 
an energy supplier often is coupled to long term contracts, which limits the freedom of choice 
and makes these communities dependent on these companies (Interviewee04; 06; 07). 
 
In both Texel and Lochem project participants have access to energy consumption measures of 
individual household appliances and therewith can localize their energy consumption 
(Interviewee12; 13). In all four projects real-time energy consumption can be derived, creating 
awareness about instantaneous energy usage. Since Texel Energie is an energy supplier, they can 
collect the meter data in a central energy management system (CEMS). This system reveals 
energy generation of applied PV-systems, energy consumption patterns and weather forecasts 
(Interviewee12). The interviewee of Texel Energie thinks that sharing energy consumption 
measures with neighbors can influence energy savings as people would like to perform better 
than their peers (Interviewee12). However, related energy consumption data cannot be 
released by the cooperative since this could harm the privacy of the participants. The 
interviewee of Lochem Energie also thinks that sharing and comparing energy data between 
participants could help in creating energy awareness and can trigger energy savings; however, 
it is not part of their current project (Interviewee13). At Vogelwijk Energie(k) comparisons are 
the core approach of the project, relating real-time energy consumption to that of the street and 
neighborhood averages and being able to compare it to similar housing types (Interviewee10). 
At ONE only neighborhood averages and own consumption patterns can be derived 
(Interviewee03). This LSEC combines energy saving advice with energy use monitoring, as the 
following statement illustrates monitoring seems to work better: 
 
“Although recommendations and a perspective on action are given in the advising report, 
improvements are only marginally implemented. Energy savings are achieved via energy 
monitoring and being able to compare consumption patterns with the neighborhood average. 
Building improvements are often left aside as these require time and money.” (Interviewee03) 
 
These comparisons help participants to understand the value of their consumption pattern, by 
deriving if it is higher or lower as similar households. Benchmarking data thus helps to create 
consciousness about energy behavior. Besides these four communities, others also mentioned 
the importance of benchmarking energy data to improve energy awareness among households 
(Interviewee04; 05; 08). Most of the LSECs find energy monitoring important to obtain savings. 
Only one interviewee thinks these insights only contribute to energy understandings and 
therefore will be less effective on the long term. Solutions to lacking action after gaining insights 
is what will trigger a transition according to this interviewee and therefore should be the focus 
of attention (Interviewee01). 
 
The barriers in collectively using these monitoring technologies are encountered in the 
management and control of such devices as well as in their lacking technical functionalities. 
Benchmarking energy data is suggested as future development and ISPs seem to be important in 
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the diffusion of these devices fitting the belief systems of the LSECs. However, such independent 
organizations are not widely existent at the moment (EDSN, 2013). 

3.2.3. Energy generation and storage 
The studied LSECs use several generation (and storage) technologies to reach their 
sustainability objectives. One shared technology is solar, which is used by all studied 
communities. However, the social organization of these systems varies among the communities 
and will be further explained below.  

3.2.3.1 Collective buying of PV systems 
Services of LSECs concerning PV-systems are collectivizing demand (using economies of scale to 
create an attractive price) and selecting trustworthy system suppliers (Interviewee05; 07; 09; 
11; 12; 13). LSECs thus function as a mediating actor; bringing together demand and supply and 
assuring transparent transactions. The systems are mainly provided to households, but in some 
cooperatives larger systems have been applied to roofs of sports clubs or local businesses 
(Interviewee03; 05; 11). Some cooperatives generate income from mediating between buyer 
and seller, a small margin of the selling price, and use this money to initiate new projects or to 
help other local organizations in becoming more sustainable. Another kind of innovative 
payment construction is used in Utrecht. With a ‘green washing money’ project, clients help 
local entrepreneurs with energy savings or the purchase of PV-systems by participating in the 
investment for such building improvements. In return they get vouchers to the value of the 
deposited amount plus a small bonus and can spend these in the shop of the supported 
entrepreneur. The shop owner receives his revenues through a lower energy bill 
(Interviewee08). This initiative originated from an organization in Amsterdam, in which 
successful projects have been realized  (geldGROENwassen, n.d.). No such projects are realized 
yet in Utrecht, but it might be an effective way of realizing more sustainable energy systems. 
  
Buyers become owners of the PV-systems and use the generated electricity domestically after 
which excess electricity is send into the grid. Two of the studied communities also offer PV-
systems to households in which the cooperative invests and becomes the owner; after a period 
of repayment the households can become owners of the systems themselves (Interviewee07; 
12). Four of the studied LSECs do not provide PV-systems to individual households. Since these 
include the two deviating organizations, without civil members, this might explain their focus 
on public buildings. One of the other two LSECs believes that people can arrange such systems 
themselves with the current market conditions and therefore focus on collective projects and 
larger buildings (Interviewee01). In the last case, the interviewee mentioned that the local 
community is not really interested in regular PV-systems as most of their roofs have a 
distinctive red color. That is why they are investigating systems using red-colored PV-cells, 
which would be more appealing in the local context (Interviewee10). 

3.2.3.2 Solar roofs on public buildings and a solar plant 
Next to collective buying of PV systems, the communities focus on installing solar roofs on 
public buildings (municipalities and schools). In some cases the cooperative rents the roof from 
the owner and ‘sells’ the generated electricity to the owner of the building for domestic use; 
such a construction is used in six of the studied communities. In three cases a separate 
cooperative was set up in which members of the community invested in a few panels on these 
solar roofs. This is important as most collective solar roofs have a different business-case and 
therefore have to be separated from each other (Interviewee02). In these cases the investors 
became owners of the PV-panels. In the other three cases the communities remain owners of the 
systems; Lochem Energie rents the installed panels to its members and Stichting Wiek and ECD 
have no civil members and operate the roof themselves. In all cases the financial settlement 
between the building owner and the investors is taken care of by the (separate) cooperative, 
which is responsible for the maintenance and management of the solar roof too (Interviewee01; 
10; 11; 13; 14; 15). Lochem Energie owns and maintains PV systems on the roofs of four new 
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rental homes  (LochemEnergie, 2012). The investment was brought together by community 
members as the following statement explains: 
 
“Last year, we were able to collect 130.000 euro from our members within five weeks’ time, to 
install PV panels on rental homes. Bringing together investments is thus also a role that we take as 
an energy cooperative.” (Interviewee13) 
 
The renters of the homes pay a fixed fee to the cooperative for the generated electricity which 
they use in their households. This way sustainable energy generation and use is also available 
for less fortunate people (Interviewee13). This organization could be regarded as an ESCO 
model, as the systems are invested in by the cooperatives and the generated energy is used in 
the households. Increasing the accessibility of sustainability to a greater number of people is 
something more communities are dealing with; Energie Dongen and ONE are currently making a 
proposition for PV installations on rental homes as well, the involved housing corporations are 
regarded as important stakeholders in this process (Interviewee03; 06 (2014)). 
 
A special case in this category is the case of Morgen Groene Energie (MGE), which installed a 
50KW solar roof on top of a community center in cooperation with the municipality of 
Eindhoven by using the so-called ‘postcoderoosregeling’ (this arrangement is further explained 
in Textbox 1). This means that participating households invest in part of the applied PV-panels 
and subtract electricity generated by these panels from their electricity consumption using 
virtual net metering.  
 

 
 
The municipality provided the financial means to realize this project and guaranteed its risks, 
since approval of the tax relief was given a few months after the system was installed 
(Interviewee11). The involvement of the municipality seems to be pivotal for the realization of 
this solar roof, as it provided the financial means and pushed a fast processing time of the 
installation. 
 
Texel Energie is the only studied community with a solar power plant in operation, providing 
energy to the customers of this sustainable energy company. The cooperative invested in the 
plant and manages it. The electricity generated by this unit is directly sent into the grid 
(Interviewee12). CALorie is currently investigating the possibilities of a solar plant on the roof 
of a shed of a local farmer, however; formulating such a project goes slow as several 
stakeholders are involved (Interviewee01). 
 
Several experiments with social organizations of PV-systems are found in the studied LSECs. 
Providing such systems for individual households seems to be successful as 11 out of 15 studied 
LSECs exploit such services. The realization of larger scale projects is harder as financial risks 
become larger and several stakeholders are involved. That is why LSECs experiment with 
several management strategies for collective PV projects. 

3.2.3.3 Wind energy 
Most of the studied LSECs regard wind turbines as important tool in reaching their goals; 
however, only two of the communities are currently participating in wind energy projects. One 

Textbox 1: ‘Postcoderoosregeling’ 
From the 1st of January 2014, local energy cooperatives and owner associations (VvEs) may claim a tax 
reduction of €0,075 per kWh of locally produced electricity when the electricity is delivered to a member of the 
cooperative and this member has a small-consumer connection (maximum of 3x80A) with a maximum 
commodity flow of 10.000 kWh (Staatsblad, 2013). The generation unit must be owned by the cooperative or 
VvE and the members must live within a certain zip code area (postcoderoos: same zip code digits + 
surrounding zip codes). This modification is made to stimulate micro-generation exploited by LSECs (Heemstra, 
2013). 
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of them is Vogelwijk Energie(k), which participates in the exploitation of a wind turbine located 
in Scheveningen owned and operated by energy supplier Eneco. Community members invested 
in the renovation of this wind turbine and get their investment returned by a five-year discount 
on their energy bill, in total equaling their initial investment (Interviewee10). The electricity 
generated by this turbine is directly send into the grid and not particularly used by the project 
participants. The other case is Stichting WIEK, which owns one wind turbine completely and 
25% of two other turbines. At the time of investment (1994), a loan was provided by Rabobank 
and crowd funding in the village covered the rest of the investment. The generated electricity is 
directly send into the grid and sold to an energy supplier (Interviewee15). In both cases, the 
electricity generated with the wind turbines is not used by the local community, but send into 
the national grid.  
 
Besides these two successful projects, other communities focused on wind energy before or 
currently try to develop projects. For example, Energie-U had a far developed wind energy plan. 
Unfortunately, the plan is rejected by the City Council after some years of discussion. The 
following statement explains its impact on the community: 
 
“We spend a lot of time and effort in developing ways to participate in the development of 6 wind 
turbines in the region as the municipality clearly chose for this technology. However, as these plans 
were rejected after years, we are more careful with defining projects now. Only recently we started 
to focus on other sustainability measures such as solar power and energy savings.” 
(Interviewee08).  
 
ONE also experienced difficulties in defining a suitable wind energy project as the province does 
not want to support more wind exploitation in their region since there are six turbines in 
Oosterhout already (Interviewee03). The need for government support thus seems to be crucial 
in wind energy projects. That is because provinces are responsible for the release of land for 
such projects and thus influence the choice for locations of these turbines (Interviewee14). In 
addition to lacking government support, the lobbying power of traditional energy suppliers is a 
barrier in the development of wind projects: three of the studied LSECs want to participate in 
wind energy projects (Interviewee02; 05; 06), but its management and control is given to 
Essent, which is a traditional energy supplier.  

3.2.3.4 Electric vehicles (EV) 
Three LSECs (want to) use electric vehicles as a tool realizing a more sustainable future. Two of 
the studied initiatives share electric vehicles. First, Vogelwijk Energie(k) leases an electric 
vehicle from the ANWB (i.e. a Dutch federation for road users), which use they share among 
their members (Interviewee10). Second, Lochem Energie received 4 electric vehicles for car 
sharing within the community from their responsible DSO Liander. These vehicles are provided 
by their DSO as part of a smart grid pilot in which both parties are involved (Interviewee13).  
Third, WEL is interested in electric car sharing and currently investigates possibilities for such a 
project in combination with a solar roof for charging on the local supermarket (Interviewee09). 
In the two realized projects, the cars are owned by third parties but experimented with in the 
communities. LSEC organizations thus appear to be of interest for other stakeholders in the 
energy system as experimental spaces for energy innovations. 

3.2.3.5 Other generation sources 
Next to solar, wind and EV some of the studied communities are researching the diversification 
of their generation technologies using local available energy sources. On Texel, biomass is a new 
point of focus with a biogas plant at a farmer, which operation is planned in the near future 
(Interviewee12). One other community is investigating the possibility for biomass exploitation 
as well, but thinks it will only contribute marginally to the total local energy demand of the local 
community (Interviewee02).  
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The potential of hydro power is explored by three of the studied LSECs. In Waalre, two millers 
have handmade pico-hydropower turbines in operation and the cooperative is investigating the 
upscaling of these turbines (Interviewee09). Two other communities are investigating the 
implementation of hydropower in local canals and rivers (Interviewee02; 13). However, none of 
these installations are in operation yet.   

3.2.3.6 Energy storage 
Only two of the communities are exploring the potential of energy storage at the moment. Texel 
Energie is experimenting with local energy storage in cooperation with TNO (i.e. a Dutch 
research institute) (Interviewee12) and Lochem Energie is researching the possibilities of 
pumping up water in the local canal at times of excess supply and releasing it in periods of 
excess demand (Interviewee13). Although only two communities develop projects using this 
tool, energy storage facilities are overall regarded as a pivotal technology to reach the 
sustainability ambitions of LSECs. 

3.2.4 Summarizing findings 
Table 3.2 summarizes the tools used by the studied LSECs, their functions and management, the 
role of the communities in these projects and the way they are connected to existing energy 
infrastructure. Overall, LSECs exploit the role of unburdening the energy consumer by assessing 
the quality of system suppliers and obtaining economies of scale by collectivizing demand. In 
addition, they try to motivate people to participate and invest in sustainable energy projects. 
They thus facilitate participation in sustainable development. Energy storage and ‘other’ 
generation sources are not included in this Table as these tools are not in operation at the 
moment. As can be derived from the Table, not all tools operate in local energy systems at the 
moment; the national grid still functions to transport the generated electricity and deliver it to 
the community members in the cases the generating units are not applied domestically. 
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Table 3.2: Overview of the social organization of tools used by LSECs 
 
Tool: Functions: Services LSEC: Management: Infrastructure 
(Re)selling 
energy 

o Increased use of 
sustainable 
energy 

o Starting point of 
having an 
influence on the 
energy 
transition, but 
no final goal. 

o Collectivizing 
demand 

o Choosing an 
energy supplier 

o Energy 
suppliers 

o Community 
supplier 
permit 

o Using national grid 

Energy savings 
advice 

o Education of 
energy 
consumers 

o Providing 
perspectives on 
action 

o Creating 
consciousness 
about energy 
behavior 

o Giving advice on 
possible 
improvements 

o Energy 
ambassadors / 
community 
members 

o Professional 
energy 
advisors 

o ESCO concept 

- 

Monitoring 
energy use 
(using smart 
meters and 
HEMS) 

o Creating 
insights in 
timing and 
location of 
consumption 

o Automating 
demand shifts 

o Entrusting 
technologies 

o Finding 
participants for 
smart grid pilots 

o Collecting data in 
a CEMS 

o DSOs 
o ISPs 
o Energy 

suppliers 

- 

Individual PV- 
systems 

o Sustainable 
electricity 
generation for 
domestic use 

o Collectivizing 
demand 

o Quality 
assurance of 
system supplier 

o Offering payment 
constructions 

o Households 
o LSECs 
o Separate 

cooperatives 

o Domestic use, excess 
electricity send into 
the national grid 

Collective PV-
systems 

o Sustainable 
electricity 
generation for 
domestic use 

o Virtual 
matching of 
electricity 
generation and 
consumption 

o Making 
participation in 
sustainable 
development 
possible for 
people without 
suiting roofs 

o Increasing scale 
of generation 

o Handling 
financial 
settlement with 
building owner 

o Offering payment 
constructions to 
participants 

o Finding 
participants 

o Quality 
assurance of 
system supplier 

o LSECs 
o Separate 

cooperatives 

o Domestic use by 
building owner (not 
investor!), excess 
electricity send into 
the national grid 

Wind turbines o Sustainable 
electricity 
generation 

o Increasing scale 
of generation 

o Finding 
participants 

o Wind 
foundation 

o Energy 
suppliers 

o Electricity directly 
send into national 
grid 

Electric 
vehicles 

o Greening 
transportation 
methods 

o Project 
management 
(including 
communication 
with third 
parties) 

o DSO 
o Third party 

(ANWB) 

o Depending on 
charging facility, 
using domestic 
generated electricity 
or electricity from 
the national grid. 
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3.3 Ambitions with the used technologies and tools 

The projects proposed and technologies used are based on a vision on sustainable development 
(Van Vliet & Stein, 2004). Sustainable development is mainly interpreted as closing loops and 
focusing on self-sufficiency (Interviewee06; 08). Transmission losses and especially the national 
costs of these4 are invoked by some LSECs to legitimize a focus on local energy systems 
(Interviewee06; 07; 08; 12; 13; 14). Several technologies are used to realize their ambition of 
obtaining a more sustainable and local energy system. As can be derived from the former 
paragraph, not all generation projects contribute to the development of local energy systems 
since the current infrastructure has a deviating configuration. 
 
LSECs want to contribute to the energy transition and speed up changing process by focusing on 
the local level. The general objective of these communities is fairly similar; making their region 
energy neutral within a certain amount of time varying from 2020 to 2040. Most of the 
communities catch on to sustainability ambitions of the municipality and see these as their goal. 
The project focus also overlaps with expressed municipality ambitions for generation 
technologies in the region (as was the case with wind project development in Utrecht). 
Typologies within LSEC developments cannot be extracted as the focuses seem to vary among 
the project spheres. For example, one of the studied LSECs focuses on the household level for 
diffusing PV-systems but believes that energy savings should be targeted at large organizations. 
This illustrates that the focus shifts between used tools and are dependent on the local context. 
Using the interviews, it seems that energy neutrality is mainly conceived as equaling 
consumption and generation on a yearly basis. 
 
Besides energy neutrality, improving the local quality of life and keeping financial flows within 
the region are drivers for some communities (Interviewee05; 06; 07; 08; 09; 14; 15). In this 
case, energy can thus be regarded as a mean to obtain a more sustainable future, not as a goal 
on itself. Therefore, these communities want to expand their cooperatives to other sectors like 
healthcare and food. Terms such as ‘local’, ‘collective’, ‘affordable’ and ‘sustainable’ are used by 
the LSECs to put their core values into words. In contrast to existing energy businesses in which 
suppliers try to maximize profits and return these to anonymous shareholders, some LSECs 
desire to return obtained ‘profits’ of energy practices to the local community by creating local 
loops (e.g. using local companies and investors in local energy production).  
 
Ambitions with the used tools are twofold. First, the studied LSECs desire to match local energy 
consumption with local generated sustainable energy (Interviewee02; 03; 04; 05; 10; 11; 14). 
Second, these communities would like to take the household level as a starting point for energy 
neutrality and increase the scale of focus when self-sufficiency cannot be reached 
(Interviewee01; 06; 11; 12; 13). Sustainability is thus approached using a bottom-up 
perspective and self-sufficiency seems to be a guiding principle for development. However, 
barriers are experienced to such an approach in the current electricity system organization. 
These will be explored in the next paragraph. 

3.4 Development processes within LSECs 

3.4.1 Expectations and visions on the future energy system 
The studied LSECs believe that environmental problems caused by CO2 pollution will trigger 
changes to current energy system configurations towards more sustainable development. Some 
of them foresee that energy users become the center of change, since they have to change their 
behavior and can opt for a more sustainable electricity systems (Interviewee01; 06; 12). Money 
spent on energy by households will be targeted on self-sufficiency as it is envisioned that 

4 Around 400 million Euro is paid each year for transmission losses in the Dutch electricity system, which amount is 
depending on the market price of electricity with which DSOs have to compensate the losses (Aalberts et al., 2011). 
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households want to be more in control of their energy expenditures (Interviewee05; 07). This 
legitimizes the vision that future energy systems will develop away from large and distant 
companies (Interviewee01; 06; 12) and will be focused on micro-generation for which LSECs 
provide investment opportunities (Interviewee01; 04; 05; 06; 07; 11).  
 
Energy storage is received as a pivotal future technology tool by most of the studied LSECs. The 
function of such units is to become able to match electricity demand and supply on a local level 
and regarded necessary in reaching self-sufficiency (Interviewee03; 05; 09; 14), however; it is 
not clear to these communities on which level storage would be most successful (e.g. household 
or district). The desire to exchange energy within the community is expected to become 
possible in the future (Interviewee05; 06; 13). One of the interviewees refers to experiments 
with supplier permits for small-consumers to legitimize this expectation (Interviewee06). From 
July 2014, experiments with these permits, dynamic tariffs for energy delivery and transport, 
and the bundling of energy generation and delivery are possible for LSECs and VvEs under strict 
conditions (RvO, 2013). Two of the interviewees expect dynamic tariffs for energy transport to 
be part of the future energy system, to create incentives for energy consumption on favorable 
times (Interviewee10; 13). Texel Energie summarizes these developments as a ‘smart local 
energy system’ entailing smart meters, energy monitoring, real-time pricing, micro-generation 
and local storage, including a more active role for the energy consumer (Interviewee12). 
 
Two interviewees foresee a possible future without LSECs. They regard their organizations as 
innovations on the consumer side of the energy market (demand driven) by unburdening the 
energy consumer and envision a possible future with other stakeholders taking over this role 
(Interviewee03; 11). However, most of the studied LSECs regard their close ties with the local 
community and their transparent operation important desires for energy consumers, which is 
the strength of their organizations (Interviewee01; 06; 07; 08; 10). With their local focus, the 
studied LSECs expect to be able to have an influence on energy consumer behavior and being 
able to motivate households to participate in sustainability projects. 

3.4.2 Relevant stakeholders in niche development 
 
“The future system configuration will be determined by roles and responsibilities and these will 
depend on power relations and politics.” (Interviewee06)  
 
As the above statement describes, the organization of the future electricity system will depend 
on roles of relevant stakeholders. The theory of Sauter & Watson (2007) describes that several 
possibilities for micro-generation deployment models are possible, with varying roles for 
energy consumers and companies. First, households and community members are important for 
a successful development of LSECs as they are the target group for the initiated sustainability 
projects. Energy consumers are regarded as the most important actor group as their 
participation determines the success of both LSECs as organization as their sustainability 
ambitions.  
 
Second, intermediary stakeholders are involved in niche development. For example, in one of 
the communities a quarter Union communicates towards households about projects of the LSEC 
and motivates them to participate in these projects. Such an intermediary stakeholder is used to 
mobilize community members with its existing ties with the local community. Other 
intermediary service companies, such as environmental organizations and housing 
corporations, are involved in developing projects for more energy efficient rental homes in 
three of the communities (Interviewee03; 06; 08). Umbrella organizations of LSECs can also be 
regarded as intermediary stakeholders, providing platforms for knowledge sharing of these 
communities (such as HIERopgewekt and e-decentraal (Huijben & Verbong, 2013)) and 
delivering services to these organizations (NLD and DE Unie).  
 

36 
 



Chapter 3: LSECs: Desires & Tools 

 
Third, the national government, provinces, municipalities and banks are regarded as important 
context shapers in developing successful projects and using the right tools. In five of the studied 
communities the Rabobank is involved and provides green loans to these communities in order 
to set-up larger scale collective projects (Interviewee01;02;03;06; 15). In addition to banks, 
municipalities provide financial resources to the studied LSECs by means of subsidies for 
specific innovative projects. Next to subsidies, municipalities are important for LSECs as they 
often have similar sustainability objectives and are therefore seen as a project partner 
(Interviewee01; 02; 05; 06; 07; 13). Furthermore, municipalities are responsible for the 
translation of national decisions into local policies and therefore influence the conditions in 
which LSEC organizations can operate. Provinces and the national government are seen as 
responsible for the development of sufficient regulations for local sustainable development and 
shapers of the energy market organization as well as power relations within this market 
(Interviewee09; 10; 11; 13). For example, some interviewees think that the national 
government can be more active in changing existing power relations in the electricity system 
and can set conditions for civil participation in sustainability projects. As the following 
statement underlines, regulative barriers exist in developing local energy systems:  
 
“I find it frustrating to experience the resistance of the national government in developing local 
systems, while for me it is clear what changes should be made. Stimulating sustainability cannot be 
achieved without changing regulations.” (Interviewee10)  
 
Fourth, several market parties are important for LSECs. Besides system suppliers, one of the 
interviewees mentioned consulting companies and technical advisors as important in larger 
projects concerning integrated energy solutions (Interviewee04). Traditional stakeholders in 
the energy regime are also mentioned, i.e. energy suppliers and network operators. The first 
currently involved in supplying energy to LSECs and operating production units. However, there 
seems to be resistance of some LSECs to proposed long-term contracts of these suppliers. 
Therefore, they are envisioned to adapt their roles to administrative services for collective 
projects and providing services to communities in for example load-balancing (Interviewee02; 
05; 06; 10). DSOs are also involved in niche development, in energy monitoring and 
infrastructure related characteristics of projects (this engagement is further elaborated in 
paragraph 4.1). They are envisioned to be important ‘technical’ shapers of the future distributed 
energy system by making possible local energy transports using smart grids (Interviewee06; 
09; 11; 12; 13). Besides existing system participants, new organizations, particularly ICT 
developers, are envisioned to become important in the future electricity system (Interviewee11; 
12; 13). In some of the communities they are already involved in the development of monitoring 
systems.  

3.4.3 Lessons learned and barriers encountered 
The theory of Schot & Geels (2008) mentions that for successful niche development, lessons 
should be learned on all system dimensions (summarized by Smith (2007) and adapted in Table 
2.2). The first dimension; guiding principles, is not included as a separate sub-heading as these 
lessons are integrated in the other system dimensions and experiences in these other system 
dimensions possibly propose changes to guiding principles via second order learning processes.  

3.4.3.1 Technologies and infrastructures 
As indicated in the first paragraph of this Chapter, several technologies and tools are used by 
LSECs to accomplish their goals. Energy savings are regarded important but seem to be hard to 
obtain. Several communities learned that such projects often stop after giving insight in energy 
consumption and improving measures as people do not want to invest much money or effort in 
such improvements (Interviewee03; 04; 06; 15). Some of the communities experience that 
members exploiting micro-generation units automatically changed their consumption behavior 
as they are using their own energy (Interviewee02; 05; 12). This means that generation units 
can play a role in energy savings.  
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Regarding energy generation, most of the studied LSECs learned that self-sufficiency of 
households cannot be obtained at the moment as storage units are not widely available yet and 
with micro-PV systems alone the energy needs of households cannot be generated 
(Interviewee02, 04; 05; 12). This is why LSECs now focus on larger and collective projects, such 
as larger scale solar roofs and wind energy, to be able to match energy consumption levels of 
the local community and thus reach self-sufficiency on a higher scale than the household level. 
Not all of the studied LSECs focus on larger scale projects yet, or have such units in operation, as 
they just established. Overall, their vision on sustainable development adapted along their 
development path and this can be regarded as an important second order learning process.  
 
Concerning infrastructures, most of the LSECs would like to exchange energy within the 
community, which could mean a different approach to electricity network design. Such 
exchanges now form a barrier for LSECs as a supplier permit is needed to be able to deliver 
energy to households. In addition, infrastructure is designed on an electricity system with 
central generation. 

3.4.3.2 Industrial structure 
LSECs desire to built-up sustainability from a local level and choose their operation schemes 
using social benefits instead of private benefits (e.g. profits) as a guiding principle. However, 
some of them experienced that a level of professionalization is needed in order to grow and be 
able to reach their ambitions. Most importantly, some communities learned that mediating 
between market parties and energy consumers alone is not sufficient to legitimize their 
existence and therefore need to generate income with larger scale projects (Interviewee02; 13). 
Heterogeneous backgrounds of active members within the LSEC organizations (boards in 
particular) have been recognized as important in developing these projects successfully 
(Interviewee04; 12). In addition to professionalization needed for reaching community 
objectives, collaborations with other stakeholders are another reason for professionalization, as 
such larger scale projects cannot be developed in one’s free-time (Interviewee01; 02; 05; 06; 12; 
13). It is not an ambition of LSECs to push out traditional stakeholders in the market, they 
rather collaborate with them: 
 
“Cooperation and searching on which grounds we can complement each other is important with 
the need for sustainable development in the energy sector.” (Interviewee05) 
 
Some of the LSECs experienced that, while energy sustainability in households affects both the 
building and energy sector, it is hard to collaborate with several stakeholders at a time. It is 
experienced that the strict separation of roles and responsibilities in the energy regime might 
hamper innovations. And, therefore, more possibilities for multi-stakeholder projects are 
desired, in a horizontal market structure. 
 
“You clearly see the changing dynamics in the energy sector. However, large traditional players 
still control what is going on; we only have marginal power from the bottom-up with our 
organizations.” (Interviewee05) 
 
As the above statement shows, traditional stakeholders have power and this sometimes creates 
barriers for LSECs in developing tools. Especially in wind projects it is learned that traditional 
energy suppliers have financial opportunities to develop such projects, where financial 
opportunities are lacking for the LSECs (Interviewee04; 05). This stresses the importance of 
scale, which is needed for larger investments and creating lobbying power to influence the 
government on policy and regulations (Interviewee12). The importance of scale is recognized 
by most communities, but they also think that their local foundations are a strength of their 
organizations. Therefore they envision subsidiary cooperatives for energy supply as fitting the 
desired industrial structure. 
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3.4.3.3 User relations and markets 

Energy consumers are central in the proposal and success of projects and therefore interaction 
with members is important. This interaction sometimes seems to be specific to the local 
contexts of these communities. For example, one of the communities experiences that mostly 
seniors are interested in their organization and sustainability issues (Interviewee05). Besides, 
two of the communities learned that investing in sustainability is mainly for wealthy households 
and want to include a broader range of people in their organizations (Interviewee06; 13). 
Retaining a local character is experienced to be important to bear trust of the local community 
by some of the LSECs (Interviewee01; 10). Other LSECs think that transparency is more 
important than remaining small-scale, which they exploit by democratic methods for choosing 
the communities’ strategy. To accomplish sustainability goals collectively, social cohesion 
between the project participants is regarded as important and therefor often a neighborhood-
oriented approach is used to pool demand together (Interviewee03; 04; 05; 06; 10; 13). These 
communities learned that such an approach leads to more effective project proposals. 

3.4.3.4 Policy and regulations 
 
“Technological developments make it possible to organize energy on a local level; however, the 
system around it is still based on centralistic thinking.” (Interviewee06) 
 
As the above statement illustrates, LSECs would like to have energy policy and regulations 
enabling local energy systems. Some of them would like CO2 to be taxed in order to create 
incentives for the use of sustainable resources (Interviewee01; 06; 10).  All of the LSECs 
experienced that the system is based on a central and top-down power supply and does not 
integrate a prosumer-centric bottom-up perspective. They all regard current regulations as a 
barrier in their development. Huijben & Verbong (2013) show that the Dutch energy policy 
changed regularly over the last decade, and these changes are not considered as shaping 
sufficient contexts for the development of collective energy projects, as the following statement 
argues: 
 
“The RVO mentioned that virtual net metering is a temporary arrangement and will be abolished 
in approximately four years. But what is next? What policies will we have to build on in the coming 
years?” (Interviewee06) 
 
Existing policies such as virtual net metering and the ‘postcoderoos’ are mentioned being 
insufficient yardsticks for sustainable behavior. They do not stimulate energy use at times it is 
available. With the current day/night tariffs of energy suppliers, consumers are incentivized to 
generate electricity during the day and consume it at night (Interviewee05; 10; 13). Real-time 
matching is thus not incentivized at the moment (Interviewee05; 10). Moreover, studied LSECs 
state that the ‘postcoderoos’ policy is complex and that it is hard to formulate a business-case 
with the imposed conditions due to legal uncertainty and low returns on investment 
(Interviewee01; 02; 04; 05; 06; 07; 11). The following statement illustrates this: 
 
“The conditions in which this rule may be used are complex to formulate a business-case with. As a 
local community you need professional legal advice to explore the possibilities and still you have to 
wait for approval by the tax authority.” (Interviewee11) 
 
The only studied LSEC using this policy arrangement recently received approval of its use by the 
tax authority (Duurzaamnieuws.nl, 2014). The other studied LSECs do not have proposals using 
this arrangement ready yet and thus the effectiveness of this policy can be doubted. 
 
One of the interviewees mentions that energy producers do not pay for costs induced in the 
network, as they are exempted from paying energy transport costs and deep connection costs. 
The interviewee thinks that this does not create the right incentives to choose for optimal 
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locations of generation units and favor sustainability (Interviewee12). Because costs for 
transmission losses and network faults are allocated over all energy consumers, some of the 
LSECs find that they have to pay for costs they do not fully contribute to (Interviewee06, 12, 13) 
and therefore would like the tariff structures for network costs to be changed (this will be 
further elaborated in Chapter 4). In addition to network costs, the energy taxing system is 
regarded unfair, since only consumers have to pay energy tax and small-consumers contribute 
relatively most to these taxes (Interviewee11). Overall, LSECs desire better methods for cost 
allocation, in which all network users for example pay for the network costs and local 
developments have equal chances as big industries. However, two of the interviewees state that 
there seems to be a lack of motivation and political support for such considerations 
(Interviewee01, 10). 

3.4.3.5 Knowledge base 
LSECs desire integral approaches (i.e. targeting all sustainability project spheres and energy 
carriers) to energy problems in households (Interviewee03; 04; 05; 06; 10; 13) and want public 
awareness for the need to change energy practices. They experience that the public is not aware 
of energy matters yet and therefore see it as their role to create energy consciousness. In 
addition to public knowledge, industrial knowledge seems to be important in LSEC 
developments. One of the interviewees mentions that in their region, several organizations are 
putting sustainability ambitions forward; the university, municipality and even some companies 
and so regards this as recognition for the need to change (Interviewee08). However, none of 
these actors make clear how they are working towards these ambitions. So possible futures are 
envisioned, but it is yet unclear how to develop towards these futures for both LSECs as the 
other stakeholders. Because of this barrier, it is hard for LSECs to know which projects to define 
and where to focus on: 
 
“Ambitions are there, but where should we as community focus on? What is the road to a more 
sustainable future?” (Interviewee06) 

3.4.3.6 Cultural and symbolic meanings  
Sustainability and an increased quality of life with local foundations are cultural expressions of 
the studied LSECs. However, some of them learned that only a marginal number of households 
is interested in sustainability issues and therefore they cannot motivate people through 
ideology alone. Financial benefits (e.g. energy cost reductions) and comfort levels are the most 
important driver for the largest part of the community members and returns on investment in a 
sufficient payback period and facilitation by LSECs are important (Interviewee04; 05; 06; 08; 
09; 10). Especially in developing wind energy projects barriers are experienced with cultural 
meanings. Overall, people find wind turbines unappealing and noisy and because of this public 
resistance some LSECs experienced that provinces do not want to release permits for the 
development of wind projects (Interviewee01; 08; 12). This could thus mean that the deviating 
success of solar and wind projects might lie in existing cultural values and belief systems. 

3.5 Conclusions 

Table 3.3 gives an overview of the desired system configuration of LSECs in the Netherlands, 
including the encountered barriers while operating in the current electricity system.  
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Table 3.3: Overview of desired system configuration of LSECs, lessons learned and barriers encountered 
 
System dimension: Lessons learned Barriers 
Guiding principles: 
o Self-sufficiency 
o Independency 
o Affordability 
o Social benefits 

  

Technologies and infrastructures: 
o Generation close to where it is 

used 
o Sustainable resources 
o Local infrastructures 

o People are not so much 
interested in investing money 
and effort in energy savings 

o Micro-generation automatically 
imposes energy savings 

o Self-sufficiency cannot be 
reached without other 
generation technologies than 
domestic PV-systems and the 
integration of storage units 

o Independency (local systems) is 
not possible because of marginal 
current contribution of local 
generation to total energy 
demand. 

o Larger scale projects are needed 
to derive energy neutrality 

o Lack of motivation to accomplish 
energy savings 

o Local energy exchanges not 
possible 

o Local matching of demand and 
supply for electricity is not 
obtained 

o Storage units are not widely 
available yet 

o Energy data is not transparent 
nor comprehensible for energy 
users 

Industrial structure: 
o Bottom-up approach 
o Local economies 
o Multi-stakeholder projects with 

horizontal relations 
o Subsidiary cooperatives 

o Professionalization and scale 
needed in order to accomplish 
goals 

o Hard to propose projects in 
collaboration with other 
stakeholders and develop multi-
stakeholder projects 

o Power of current regime actors 
o Fragmented responsibilities in 

current energy system  
o Lack of (financial) power of 

LSECs 

User relations and markets: 
o User-centered 
o Transparent transactions 

o Neighborhood-oriented 
approach works best because of 
social cohesion 

o Local and transparent operation 
wanted, but professionalization 
and scale needed to obtain goals 

Policy and regulations: 
o CO2 tax (taxing the ‘bad’) 
o Enabling local systems 

o Regulations are based on a 
system with central generation 

o Hard to formulate business-cases 
with ‘postcoderoos’ 

o Tariff structures for energy 
network costs & taxes are 
regarded ‘unfair’ 

o Policy arrangements focused on 
LSECs do not seem to be just 

o Tariff structure is not 
incentivizing sustainable 
behavior nor stimulating local 
matching 

o Regulations are complex 
Knowledge base: 
o Integral approach to sustainable 

households 
o Public awareness for 

sustainability  

o Households are not aware of 
their energy usage. 

o Several organizations have vague 
sustainability ambitions 

o Unclear strategies towards 
sustainable futures 

o Hard to define project focus 
(because of lacking knowledge) 

Cultural and symbolic meanings: 
o Sustainability 
o Quality of life 
o Comfort 
o Local systems 

o To motivate households a 
business-case is needed 

o Improving the quality of life is 
less abstract as sustainability 

o Sustainability and ideology 
cannot transform energy 
behavior in a great extent 

o Wind turbines are regarded 
unappealing 

 
LSECs want to develop local energy systems in which sustainability is approached using a user-
centric perspective. To obtain their sustainability goal of self-sufficiency, they carry out projects 
in several spheres of energy sustainability (i.e. energy savings, local sustainable generation and 
energy supply). These are not only technical tools, but also include social projects such as 
creating awareness for energy matters and building trust of energy consumers by transparent 
operation. Overall, the visions and expectations on the future system are shared between the 
LSECs and they mainly use the same guiding principles in their development. These visions are 
specific enough to formulate projects, however not all visions are substantiated by ongoing 
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projects due to lacking opportunities (e.g. energy trading within community) or resources (e.g. 
developing storage facilities). 
 
The actor networks in the studied LSECs are heterogeneous as stakeholders with varying 
backgrounds are involved. Resources are mobilized from banks and municipalities, but most 
importantly from community members. The actor networks differ among the studied LSECs as 
they have a different focus, scale and use of tools. Actor networks are dynamic as the focus of 
LSECs shifts between proposed projects as each tool requires other relevant actors to develop 
these with. The relevance of certain stakeholders differs among the studied LSECs, because of 
varying local contexts. 
 
Although many of the communities use energy saving projects to accomplish their goals, they 
indicate that these are not as successful as they would have hoped. Many of these projects fail 
due to lacking interest or willingness to invest of community members. A heterogeneity of 
energy generating projects is initiated within the LSECs, with PV-systems for households being 
the easiest diffusible technology. However, in their development process many LSECs learned 
that collective buying of PV systems is not legitimizing their existence nor providing enough 
energy to become self-sufficient. That is why the need for larger scale projects and more 
professional organizations is recognized, also because of the involvement of traditional 
stakeholders. This lesson can be regarded as a second order learning process, as it adapts their 
understanding of sustainable development and their guiding principles of independency and 
self-sufficiency. Learning processes have not stabilized on the global niche level yet, as for 
example two interviewees could not clearly articulate lessons they learned as they had the 
feeling they just started (Interviewee03; 07 (2014)), and their problem agendas seem to depend 
on the local contexts. Learning between the communities does happen through interaction and 
umbrella organizations do exist, so a global niche level seems to be emerging.  
 
The analysis shows that the studied LSECs face different problems and have varying perceptions 
of sustainability and therefore focus on different tools. These differences might arise from the 
fact that LSECs are searching for opportunities to expand their organizations and increase 
engagement of the local community in sustainable development. They do this by experimenting 
with several tools and investigate which of these are relevant to obtain their goals, but more 
importantly they experiment which of the tools energy users (i.e. their members) want to be 
engaged in. They thus facilitate participation in sustainable development. In addition, LSECs 
exploit the role of unburdening the energy consumer by assessing the quality of system 
suppliers and obtaining economies of scale by collectivizing demand. Although there are signs of 
successful niche development, as learning processes take place on all system dimensions, and 
the formation of a global niche, learning processes have not stabilized and no dominant design 
of LSEC is found. The development process is thus ongoing and the future should prove which 
types of LSEC organizations will be successful in transforming the regime. 
 
Tension exists in the desired system configuration and the needs for further development. On 
the one hand, LSECs think it is important to focus on the local level as trust and local 
environments motivate energy consumers to change their behavior. On the other hand, the need 
for scale in the energy sector is recognized as well as the need for larger projects (having more 
impact on the current energy system). These organizations are thus still searching for fitting 
strategies in which benefits from both perspectives can be integrated successfully.  Barriers are 
encountered because of the complexity of larger scale projects. First, because of lacking 
knowledge and resources support of and collaborations with larger (incumbent) stakeholders is 
needed. Second, current policies and regulations are focused on a central energy system. Third, 
strategies towards envisioned sustainable futures are unclear and therefore it is hard for LSECs 
to find focus. Therefore, integral innovation projects are needed in the future as energy 
problems in local communities target multiple sectors and stakeholders. 
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This Chapter describes existing links between LSECs and DSOs and shows visions of both actors 
on possible support of DSOs in niche development. As the theory of Schot & Geels (2008) 
argues, support of powerful regime actors is important as well as aligned visions on niche 
development. This Chapter provides more insights into this interaction. The last part of this 
Chapter compares the different visions and a typology of potential future roles for DSOs is 
developed which are integrated into three DSO organization models in local energy systems.  

4.1 Existing relations between DSOs and LSECs 

In five out of fifteen studied LSECs, the responsible DSO is involved in niche projects. The type of 
interaction varies from legal responsibilities to newer kinds of practices such as engagement in 
energy saving projects and smart grid developments.  

4.1.1 Legal responsibilities 
Some of the communities contacted their DSO in the development of collective projects (e.g. 
solar roofs and wind turbines), asking for connection types and costs of these projects 
(Interviewee01; 05; 08; 10; 12). The LSECs note that DSOs are willing to provide the needed 
information, but overall the process is regarded as long and slow (i.e. four of the interviewees 
indicated a response time of six months). The frustration of these LSECs seems to lie in the lack 
of advice from the responsible DSO and the high costs for connections: 
 
“DSOs price what you ask for, but the process stops right after issuing the quotation and no advice 
is given about the optimal placement of production units or available capacity in the local 
network.” (Interviewee01)  
 
“In my opinion, DSOs should provide free and fast connections to LSECs as they can decrease their 
transmission losses with local organizations and therewith stimulate sustainability by supporting 
our projects.” (Interviewee12) 
 
Connection costs are standardized and based on the peak capacity of a connection (Enexis, 
2014a). Peak capacity is the maximum amount of electricity send through a cable, which is not 
used at all times but needs to be available when peak load is reached. As the above statements 
illustrate, the costs for connections are mainly received as expensive and a more flexible 
approach towards local collective projects is asked for. Because of the high connection costs, 
some of the communities state that business-cases of such projects are hard to formulate for a 
small bottom-up development (Interviewee05; 07). 
 
The project of MGE concerns a special connection case as they make use of the ‘postcoderoos’ 
arrangement and therefore a second connection had to be installed (being one of the conditions 
of the arrangement). According to the interviewee of MGE, the involved DSO had to do some 
research on how to technically connect such a project (Interviewee11). With pressure from the 
municipality, which wanted to realize the project before the local elections, and the PR value for 
the DSO, the connection was realized faster than normally (Interviewee11). Although this 
project’s implementation can be used as an example for other such projects, it is uncertain 
whether a connection is as quickly realized next time when there is no pressure from a powerful 
regime actor. 

4.1.2 Evolving practices 
Besides these traditional ways of niche involvement, more innovative ways of interaction 
between DSOs and LSECs exist. This paragraph shows examples of changing roles of DSOs, 
exploited in niche projects of LSECs. In one of the studied LSECs, the business department of 
Enexis initiated a neighborhood-oriented energy savings project (called ‘Buurkracht’) in which 
smart meters are diffused and access is granted to a website on which energy consumption as 
well as local averages can be retrieved  (Buurkracht, n.d.). Next to providing these data insights, 
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energy advisors investigate how participating households can contribute to sustainability by 
improving their homes. Recommendations are given on improving measures and a local tutor of 
Fudura (i.e. the business department of Enexis) assists in evaluating service suppliers 
(Buurkracht, n.d.).  This project is financed by Enexis as they believe that achieving energy 
savings contributes to decreasing network investments, when structurally less energy is 
consumed (Enexis, 2013). ONE, the participating LSEC, helps to mobilize people to join the 
project and acts as platform mobilizing local energy ambassadors (Interviewee03). The local 
character and social network of the cooperative is thus of influence on the success of this 
project.  In another LSEC, DSO Stedin initiated and financed a monitoring project in which again 
smart meters are diffused and an additional ICT platform is developed giving insight in the data 
(Interviewee10). Although the local community is happy with the gained insights, it frustrates 
the interviewee that the gross generation of their installed PV-panels cannot be derived from 
the platform, since only the net consumption is visible (Interviewee10).  
 
In both of the above described projects, the business departments of the involved Distribution 
Network Operators (DNOs) initiated the projects. Two other studied communities are part of 
IPIN projects and their responsible DSO is actively involved in projects of these LSECs during 
the project term of the experiments. Besides providing resources and tools, the role of the DSO 
in these projects also constitutes strategic development and management of future energy 
systems. In both projects, the LSECs wanted more insights in the energy behaviors within their 
communities and therefore needed smart meters and data insights. Together with other (ICT) 
project partners, the responsible DSO invested in the development of data applications and 
provided smart meters to the participants. Notably, both projects are initiated by the LSECs, to 
be able to experiment with their unconventional energy practices, putting their ambitions into 
practice. Services provided by the cooperatives are to motivate households to participate in the 
projects and to entrust the used technologies (Interviewee12; 13 (2014)). The applications used 
are developed especially for these pilot projects and therefore time passed before 
experimenting with the applications could really start: 
 
“The project term expires at the end of this year, but as the implemented technologies all had to be 
developed during the project term, experimenting with these and learning from the applied tools 
just started. Therefore, we would like to extend the project term in order to obtain the predefined 
goals.”  (Interviewee13) 
 
Overall, new types of interactions in which DSOs are involved concern creating consciousness 
about energy behavior and providing insight in meter data and consumption patterns. Table 4.1 
summarizes the findings on the current relations between DSOs and LSECs. 

Table 4.1: Overview of current interactions between DSOs and LSECs 
 
Projects and tools: Service LSEC: Role DSO: Barriers: 
Connecting collective 
energy projects 

o Developing 
connection proposal 

o Indicating costs and 
handling time 

o Executing proposal 

o Slow process 
o Expensive connections 
o Lacking interest of DSO 

on optimal location for 
production units 

Energy savings advice o Providing energy 
ambassadors 

o Motivating people to 
participate 

o Financing project 
o Using expert knowledge 

on energy matters to 
assure quality of 
suppliers 

o Lacking action after 
improvements are 
indicated 

Energy use 
monitoring 

o Entrusting used 
technologies 

o Motivating people to 
participate 

o Financing project 
o Developing 

requirements for data 
applications 

o Diffusing smart meters 

o Benchmarking data is 
not applied in all 
projects 

o Generation and 
consumption data is not 
visible in all projects 
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4.2 Visions on future support of DSOs  

Providing services to grid users and facilitating the energy market is what the questioned DSO 
representatives regard as their current role. This role is specified in the following quote: 
 
“Our laboratory doors are open for market parties and they are allowed to experiment with 
possible applications using ‘our’ smart meter data. Another example of our facilitating role is that 
we developed a device with which information from the P1 portal of the smart meter can be 
extracted, the ECTUAL. In contrast, giving advice about energy saving matters is not a formal 
responsibility of the DSO and could disturb the market.” (Representative01)  
 
This vision suggests that DSOs provide access to infrastructure related innovations to market 
parties and there facilitating role can be interpreted as enabling the future energy system. 
According to the representatives, DSOs should position themselves between market 
developments and the strict governance of the energy infrastructure and should be able to 
interact with the market to prepare the energy network for future developments. One of the 
representatives uses this vision to emphasize a service providing role matching ambitions and 
desires of the market and societal developments. A supply-driven approach is regarded 
insufficient as the strength of LSECs lies in the trust they get from energy users 
(Representative05). 
 
Although deviating visions exist on future roles of DSOs, suggestions for potential roles of DSOs 
in creating local energy systems are divided into four categories; network management, product 
and service development, system configuration and knowledge sharing. 

4.2.1 Network management 
The studied LSECs have several visions on how the future energy network could be managed. 
The studied LSECs agree that DSOs should prepare the energy infrastructure for a more 
sustainable electricity system, and this responsibility is regarded as an important role in the 
energy transition: 
 
“When outages occur and the infrastructure is not prepared for the future, people might change 
their minds about the usage of renewable energy sources, slowing down the energy transition 
towards more sustainable ways of energy provision.” (Interviewee05) 
 
The current infrastructure is sufficient, but the impact of more DG units integrated into the 
network is stressed being a future challenge (Interviewee05;  08;10 ). One of the interviewees 
states that some current TSO tasks, like keeping frequency stable, could be taken over by DSOs 
in the future when demand and supply would be balanced within the distribution grid 
(Interviewee12). Another vision on responsibility shifts from TSO to DSOs is to be able to 
temporary disconnect DG producers or electricity users from the grid to avoid outages 
(Interviewee05; 07). Sufficient distribution network management could thus entail a 
reconsideration of the division of tasks between a TSO and DSOs. A related network 
management task is expressed as ‘energy controller’. Almost half of the studied LSECs envision 
the coordination of energy commodity flows as a future responsibility of DSOs (Interviewee02; 
03; 06; 07; 09; 13). With ‘coordination’ they both mean the physical transport of the commodity 
as well as the balancing of supply and demand (congestion management) in the future smart 
grid. 
 
The network managing role of DSOs in the future electricity system can be stipulated as 
business as usual with potential new tasks, taking over these from the TSO. The questioned DSO 
representatives do not express visions within this category as they focused on possible roles in 
relation to LSECs. 
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4.2.2 Product and service development 
Besides existing electricity distribution networks, LSECs would like to be able to transport 
energy to neighbors and within streets in order to match demand and supply on the smallest 
possible scale. Three potential products and service categories are envisioned. First, such local 
transports could require adaptations to current infrastructures and is regarded as a 
responsibility of DSOs (Interviewee03, 05, 09; 13). One of the interviewees argues that when 
such transports would be possible, household applied DG systems could be collectively invested 
in choosing the most suitable roofs and houses and sharing the generated electricity 
(Interviewee09). The focus group envisions an administrative service providing such transports 
as sufficient service at the moment, which is not physically existent in the network.  
 
“To be able to balance demand and supply on a local level, DSOs must arrange something in these 
neighborhoods. For our role it does not matter if these arrangements include physical cables, 
storage units or demand response.” (Representative02) 
 
This statement shows that balancing supply and demand can be exploited in several ways and 
that providing a service towards these communities is regarded more important than the 
underlying (technological) principles making possible such a service. Making possible local 
transports is thus envisioned as a potential role for DSOs, however; the responsibilities 
containing this role are not yet clear. 
 
Second, storage facilities are regarded as a technology enabling local matching of demand and 
supply. One of the interviewees mentions that the discussion on who should develop such units 
is an example of where the regulated responsibilities of DSOs and the far reaching unbundling of 
the energy sector in the Netherlands should be rethought: 
 
“The Dutch government is progressive with the implementation of unbundling between energy 
suppliers and network operators compared to other European countries. One of the most expensive 
energy systems of Europe is the result. Therefore, I think these two stakeholders should be brought 
closer together in order to manage energy more efficiently. It is however unclear to me how to 
realize this.” (Interviewee12)  
 
This interviewee thinks that innovations within the energy sector are complex and take a long 
time as the issues are multi-faceted and the responsibilities of stakeholders have been drawn 
apart more strictly through regulations. Both the focus group and some of the studied 
communities envision the development of storage units as possible role for DSOs in the future. 
They think that the management and control of such systems mainly depends on its functions. 
When needed for grid stability, DSOs should be allowed to integrate storage units into the grid 
(Interviewee03; 11; 12; Focus group), otherwise market parties could control these units. The 
focus group states that experiments showed that energy storage is not cost-effective for DSOs at 
the moment, so ‘virtual storage’ is proposed as a service; meaning that the flexibility available in 
the current network can be used as storage facility by LSECs in times of excess electricity (which 
they already use as shown in Table 3.2). 
 
Third, data insights can contribute to local matching. Both the focus group and almost all 
interviewees envision a role for DSOs in the administration and visualization of production and 
consumption data. There is no shared vision on the management of energy data. Most of the 
communities do not have a clear vision on which party should be responsible for energy data 
management. On the one hand, DSOs could manage such data and devices collecting and using 
this data as the availability of data insights is a benefit for society (Interviewee06). On the other 
hand, unlocking this data to energy users is envisioned as a market responsibility 
(Interviewee05) and could also be taken care of by the communities themselves with the 
installation of a CEMS.  
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“We have smart meters and HEMS, but who is going to develop the software making this data 
comprehensible for energy consumers? The capabilities of these technologies is not clear for users 
at the moment.” (Interviewee13)  
 
As the above statement describes meter data and other energy data are not transparent and 
comprehensible for energy users, to which the focus group agrees. A role is envisioned for DSOs 
to help create insights in energy performances of households as well as the energy performance 
of communities as a whole (Interviewee01; 05; 07; 08; 12; 13). The diffusion of smart meters is 
considered as the first step in creating conscious energy behavior and seen as a responsibility of 
DSOs. Furthermore, these communities would like to be able to compare such data measures 
within the community to see the effect of collective acting and to be able to visualize their 
regional energy performances (Interviewee12; 13). Overall, LSECs are disappointed in the 
functionality of smart meters and stress the need for additional ICT to exploit the capabilities of 
such meters. The DSO representatives foresee a role in creating data insights by developing 
graphs and figures, but do not foresee software development as becoming a DSO responsibility. 
 
Comparing the visions of LSECs and DSO representatives, the areas in which they foresee 
possible products and services match. However, LSECs think solutions include technologies and 
physical products whereas the focus group envisions mostly administrative services targeting 
LSECs. Although suggested responsibilities do not differ, the interpretation of these tasks clearly 
seem to vary. The following statement could explain this focus: 
 
“I believe that until the day comes that large amounts of people have PV-systems installed, it is 
sunny and everyone goes to the beach, we can handle DG with administrative services.” 
(Representative05) 
 
Besides services enabling local matching, one of the interviewees envisions a role for DSOs in 
financing energy saving measures by means of setting up an ESCO (Interviewee03). He thinks 
that such payment constructions are needed in the future energy system to stimulate 
participation in energy savings, however; he doubts if such a role fits a DSO. One of the 
representatives clearly states that DSOs cannot fulfill such a role since the responsibility for 
energy savings has explicitly been given to the market (Representative01). 

4.2.3 System configuration 

4.2.3.1 Network costs 
Two of the studied LSECs think that when connection costs would be more flexible, this would 
create incentives to keep the generated electricity within the building (Interviewee10; 13). 
Another vision on connection tariffs is that smaller capacities are foreseen in the future, when 
households become more self-sufficient (Interviewee12). This means that the categorization of 
connection capacities possibly has to be adapted to fit future developments. The focus group 
envisions a change in tariff structures for network costs in the future as the use of flexibility in 
the network increases network efficiency (Focus group) by shifting demand and supply in a 
given timeframe in order to operate the system more cost effectively. One of the representatives 
envisions that the role of DSOs could change towards providing back-up capacity to these LSECs, 
in times they are not able to locally match demand and supply of electricity (Representative02).  
 
“If these LSECs cannot state when and how much energy they need as back-up supply, DSOs must 
have the maximum energy demand available at all times. Dynamic tariffs to connection capacities 
are thus only possible when demand can be shifted in time and a certain level of control is obtained 
by the network operator.” (Representative04)  
 
According to this representative, lower capacity costs can thus only happen when electricity is 
kept within certain geographical areas and there is transparency of the timing of flexibility. A 
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more flexible approach of DSOs towards charging such communities is thus envisioned, 
however it is emphasized by the focus group that tailored network costs should be the result of 
provable less grid usage (Focus Group).  When members of a LSEC would be connected to the 
grid on the same cable, local balancing between these members makes sense. The lack of 
geographical proximity could thus be a constraint to such an ambition. 
 
The second part of the network costs consist of electricity transportation costs, allocated over 
all electricity consumers. Some of the LSECs argue that all grid users should pay for the energy 
transport they induce (Interviewee03; 06; 08; 13). In these transportation costs, the costs for 
transmission losses are included, and thus paid for by energy consumers. By developing 
towards a system in which local balancing occurs, some LSECs find it unfair that such costs are 
paid for by all energy consumers while they did not contribute to these losses as much as others 
(Interviewee06; 12; 13). In addition to the allocation of costs, some LSECs think dynamic prices 
for transport  (depending on specific situations in the network) will increase the efficiency of 
the electricity system as it incentivizes people to use energy at times it is available in the 
network (Interviewee02; 10; 11). Overall, the standardization of all network costs is regarded 
as a burden of the current central energy system. One of the DSO representatives agrees that the 
activities of DSOs have standardized and centralized over the last decade. He foresees hybrid 
solutions between being connected to the grid and operating off-grid as a possible future 
development (Representative02).  

4.2.3.2. Policy and regulations 
LSECs regard energy regulations as complex. For example, some of the communities do not 
understand why a second connection is needed for projects using the ‘postcoderoos’ 
arrangement (Interviewee01; 11). As the following statement illustrates, they think this policy 
condition is not efficient:  
 
“When only a second meter is connected to such a project and generation is first matched with 
domestic consumption within the building, only residual energy has to be transported through the 
network, which is more efficient and cheaper.” (Interviewee11) 
 
According to the focus group, the need for a second connection only has to do with legal issues 
and is no technical necessity (Focus group). However, they do not see it as a DSO responsibility 
to lobby for changes of such arrangements, as it lies outside their responsibility 
(Representative04). Nevertheless, using electricity where it is generated decreases electricity 
transport losses which thus means that this policy arrangement might not support sustainable 
electricity systems due to legal constraints. Although the focus group agrees that current tariff 
structures possibly do not match market developments and think they can be more transparent 
on their perspective of a just system configuration, they do not believe existing structures have 
to be redefined right now. First, experiments have to legitimize such changes and therefore 
adaptations to the system configuration are regarded as a long term process. Most of the LSECs 
regard DSOs as a powerful regime actor and therefore they are envisioned to use their power to 
lobby for changes to existing regulations and opt for a system empowering sustainability. 
Notably, one of the interviewees thinks LSECs should not focus too much on the willpower of 
other stakeholders in developing local energy systems since LSECs should be successful on their 
own and find ways to develop within existing structures (Interviewee12).  
 
Overall, changes to the current system configuration are envisioned by both of the actor groups, 
however; two tensions can be extracted. First, LSECs want to develop further and therefore 
need system changes on the short term, whereas DSOs first want to experiment with possible 
changes and foresee changes on the long term. Second, LSECs desire an active use of the power 
of DSOs in system changes and DSOs envision support for system changes but do not regard 
themselves as active lobbyers for such changes. 
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4.2.4 Sharing knowledge 
Many of the studied LSECs state that DSOs could more proactively share their knowledge about 
the energy infrastructure and the available capacity in the network. Instead of merely sending 
quotations for connections, LSECs envision DSOs to become project partners by thinking along 
with the local community on optimal placement of generation units (Interviewee04; 12) and the 
formulation of larger scale energy projects (Interviewee01; 04; 05; 07; 08). This vision is shared 
among the focus group, as the following quote illustrates: 
 
“With our expertise about the network and the energy system, we can help LSECs developing 
projects and defining their next steps.” (Representative03) 
 
The focus group envisions the development of a ‘local energy scan’ as a service manifesting DSO 
expertise, in which an integral analysis of the energy future of certain locations is carried out 
(meaning that all energy carriers; heat, electricity and gas, are taken into account), to explore 
which projects work best in their local regions. The development of such an energy scan is a 
debated DSO role, since independency from the market is important being a natural monopoly. 
Giving advice to provinces and municipalities is therefore regarded as a more realistic option 
for sharing DSO knowledge, however; such advice would be constraint to the core 
responsibilities of DSOs (i.e. efficient network management). The involved governments can 
thus develop integral scenario projects in which DSOs provide a ‘layer’ with their knowledge 
about the energy infrastructure (Representative03). Creation of local energy scenarios for 
municipalities is also envisioned by one of the LSECs, in which DSOs assist the municipality by 
providing their expertise about energy matters (Interviewee06). According to this interviewee 
an existing DSO tool (i.e. ‘Mapping Energy’ – in Dutch: ‘Energie in Beeld’), which provides insight 
in energy consumption in a particular region, can be improved with information about housing 
types and suitable locations for generation units, to be able to better target sustainability 
improvements (Interviewee06).  
 
Next to such local scenarios, advice about optimal placement of generation units can be given by 
DSOs (Focus group). This advice can be beneficial for network management as generation units 
could be placed on optimal locations from an asset-management perspective. A DSO’s 
traditional facilitating role could thus be adapted to a more active role as consulting partner. 
One of the representatives states that advice on connection types is not a new role for DSOs. On 
certain locations, mainly on large industrial sites, DSOs design the network in consultation with 
companies connected to these local grids (Representative01). It thus seems to be that such non-
standardized DSO services are focused on large connections and not the small-consumer level. A 
consulting role for DSOs can be justified when network investments can be decreased or 
postponed through the given advice (Representative01; 03). This could also explain the focus of 
such advice to larger-scale projects; as individual households or a set of households only 
marginally contribute to capital savings. Besides knowledge on the energy infrastructure, the 
focus group regards knowledge about energy regulations as their expertise (Focus group). 
 
Notably, for most of the LSECs not engaged in projects together with DSOs, it is unclear what 
capabilities DSOs have and what their exact responsibilities are. In addition, their vision on 
sustainability and the future is not transparent. For all studied communities, surprisingly also 
the ones involved in projects together with DSOs, it is unclear what drives DSOs towards LSEC 
organizations and what they think about the future of DG and local systems (Interviewee01; 03; 
04; 06; 09; 12; 13). Some of the LSECs claim to be better able to formulate sufficient projects, 
using the right tools, when visions on the future are more transparent and shared between 
stakeholders in the energy system and think partnerships and multi-stakeholder approaches 
are important for a successful energy transition (Interviewee01; 06; 08; 09; 12):  
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“To create a sustainable energy future successfully, consortia have to be set up to develop 
innovative and integral projects together. In this process contact with energy users is crucial and 
this is where LSEC organizations can step in.” (Interviewee12)  
 
Although several organizations express sustainability ambitions, it remains unclear how these 
organizations are planning to develop towards these targets. That is why transparency and 
collaborations are asked for by some LSECs (Interviewee01; 06; 08; 13). As the above statement 
illustrates, integral sustainable solutions and joint ‘open’ learning experiences are envisioned to 
boost the energy transition. Partnerships with LSECs and with municipalities and energy 
suppliers are envisioned to be necessary for DSOs. The focus group thinks that ‘partnerships’ do 
not fit with the monopolistic nature of DSO roles. They do agree that DSOs can become more 
transparent about their visions on the future and their opinion about the current system 
configuration. They state to have such a vision, expressed in ‘Action Plan Sustainable Energy’ 
(see Textbox 2), published by Netbeheer Nederland, the umbrella organization of Dutch network 
operators.  
 
The focus group regard an increase of DG and role of prosumers as future developments, 
however; they foresee a hybrid system, including an integrated European network, as local 
energy systems are not regarded as fitting all energy users: 
 
 “What these communities should not forget is that households only cover 1/3 of the total energy 
demand, the other 2/3 comes from industry. Since households experience difficulties in becoming 
self-sufficient, industries will for sure. That is why an interconnected European grid also has to be 
developed.” (Representative03) 
 

 
 
LSECs share the vision of prosumers becoming more important and legitimize local energy 
systems in order to activate energy users, which they regard necessary to realize a more 
sustainable energy future. Some of them have the feeling that DSOs are still too much focused on 
large consumers, while they believe the role of individual households becomes increasingly 

Textbox 2: Steps towards the Energy System of 2030 (NetbeheerNederland, 2013) 

“In 2030, customers will live in a lower energy or even a zero-energy home, and are often energy producers 
themselves in different ways. This can be individually, because they have solar panels and/or an on-site micro 
combined heat and power plant. But it can also be collectively, because they are a member of a cooperative or 
association, which operates windmills or solar panels.” 

The Action Plan developed by the overarching organization of network operators in the Netherlands focuses on 
a future vision for sustainable energy supply in 2030:  

An integration between energy carriers (electricity, gas, heat/cold) is envisioned and the role for grid 
operators is to facilitate system optimization over these carriers. In the future system information flows are 
used to adapt supply and demand to the situation and to switch between the three energy carriers. The 
customer can choose between different service levels ( varying in reliability and availability) and can be active 
in energy supply. Customer needs will be better responded to, using data communication under strict privacy 
guidelines. Price mechanisms will depend on time, location and quantity to incentivize matching demand and 
supply and to enable capacity management. Next to price mechanisms, a rise of other services is envisioned 
coming from market participants as well as grid operators to enable customers to optimize their energy 
consumption. Laws and regulations will be in line with the ambitions of a sustainable energy system both on 
the European and national level. 

In order to shift to such a system, grid operators see themselves as coordinator of cooperation between all 
stakeholders in the future energy system with regard to their social responsibility of operating optimal energy 
networks. They expect cooperation to be essential to make a transition to a more sustainable energy system. 
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more important these days (Interviewee01; 04; 11; 13). They recognize the need for vision 
creation on LSECs and think DSOs can improve their communication towards these 
communities (Focus Group). However, it is not yet clear to the focus group what type of LSEC 
organization will become dominant and so where to focus their services on (Focus group). It is 
stressed that before products and services can be targeted to LSECs, deviating grid usage 
practices and other case-specific arrangements first have to be tested and proved 
(Representative03). This is stated to be important as DSOs have to be non-discriminatory and 
cannot provide these services to some communities and not to others (Representative01). 
These statements seem to indicate that if LSEC services will be developed in the first place, 
these will become available on the long term as experiments first have to be performed to 
legitimize such arrangements. 

4.3 Comparing visions and developing DSO organization models 

Table 4.2 shows an overview of the suggested roles for DSOs in niche development. As can be 
derived from the Table, the suggested roles range from (adapted) traditional roles to providing 
customer-oriented services. Using the suggested DSO responsibilities, three organization 
models for DSO interaction with LSECs are developed: local system shaper, local market 
facilitator and local grid connector. These organization models include varying levels of control 
for the involved actors (as depicted in Figure 4.1: dot size indicates how much control an actor 
has on the system configuration). The control various actors have on the local system 
configuration influences the level of independence of the LSEC organizations, as will be further 
elaborated below. The role of energy controller is not fully integrated in these models as this 
role discusses the interaction between DSOs and TSO. Both being system operators, such 
interaction does not influence the type of role in local energy systems but possibly shifts 
responsibilities between the two grid operators (or even merges them into one national grid 
operator). Such changes are not part of the focus of this research. The developed organization 
models function as possible organizations of local system activities, but hybrid modes are 
possible as combinations of these models can be realized. 

Table 4.2: Typology of possible roles for DSOs in niche development and uncertainties 
 
Role: Visions LSECs: Visions DSO: Uncertainties: 
Grid manager o Distributing energy 

o Making possible local 
transports and 
matching 

o Developing storage 
facilities 

o Developing storage 
facilities 

o The responsibilities 
constituting local 
energy transports 
(data, infrastructure, 
managing energy 
flows) 

o The functions of 
storage facilities 

Energy Controller o Keeping frequency 
stable 

o Coordinating energy 
flows by managing 
congestions 

No data o Future TSO/DSO 
dynamics 

Political lobbyist o Active lobby for 
changes to energy 
policy and network 
costs 

o Support for system 
changes related to 
core responsibility 

o Network cost related 
benefits of local 
energy systems 

Data translator o Software development 
o Distributing data 

devices 
o Data insights via 

graphs and figures 

o Data insights via 
graphs and figures 

o Lacking functionality 
of smart meters, thus 
additional ICT needed 

Advisor infrastructure o Sharing knowledge on 
network for optimal 
placement of DG 

o Sharing knowledge on 
network for optimal 
placement of DG 
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a. Local system shaper  b. Local market facilitator  c.    Local grid connector 
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Advisor local energy 
systems 

o Local energy 
scenarios 

o Local energy scenarios 
o Energy regulations 

and legal issues 

o Fit with monopolistic 
nature of DSO 
activities 

Service provider o ESCO concept for 
energy consumption 
(targeting energy 
savings) 

o Flexible payment 
schemes for 
connections 

o Case-specific solutions 
o Administrative 

services for local 
matching 

o Role of DSOs and 
transparency about 
responsibilities and 
services 

 

 

 

 
 

Figure 4.1: Three organization models of local energy systems 
 
4.3.1 Local system shaper 
In this organization model, DSOs exploit an active role in the creation and control of local energy 
systems. They actively lobby for regulative changes to push dynamic prices for energy transport 
and connection capacities. Not only do they opt for contextual changes, they also use their 
knowledge of energy infrastructure to consult on local favorable solutions for connections to the 
grid. These arrangements increase the efficiency of the electricity system and are able to 
decrease network investments (under the condition that energy users are actively involved and 
willing to respond to dynamic prices). DSOs develop and control local infrastructures and 
facilitate local electricity transports. They invest in storage facilities when necessary for efficient 
grid management, control local energy flows and actively coordinate local matching of these 
flows by managing congestions. The relation between LSECs and DSOs is direct and 
collaborative; in which DSOs provide data insights directly to energy consumers through which 
LSECs are better able to reach their goal of self-sufficiency. To propose sufficient projects and 
technologies, DSOs provide local energy scenarios so that LSECs know in which direction to 
develop. Furthermore, DSOs become active project participants in managing the projects and 
assist in mobilizing relevant stakeholders and resources. Providing energy services by means of 
an ESCO model exploited by DSOs is also a possibility in this model, to be able to provide 
integral solutions. Being a local system shaper, DSOs provide expertise on all system dimensions 
and develop local systems and therefore have great influence on the system configuration. The 
communities are responsible for operating production units, unburdening energy consumers 
and mobilizing resources. They thus further develop as service organizations and remain 
focused on user-involvement. Third parties do not actively influence the system configuration 
but are still part of the local system in providing products and services. Because of the 
occasional involvement of the market in system development, the arrows consist of dotted lines. 
Energy suppliers, generation system suppliers and ICT developers can still be part of the system 
and facilitate DSOs and/or LSECs, but they do not control the system configuration to a great 
extent. 
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4.3.2 Local market facilitator 
As market facilitators, DSOs enable market parties to develop desired local energy systems. 
They support regulative changes when these cause more efficient infrastructure management, 
but stick to their core responsibilities in supporting contextual changes. Knowledge is shared in 
this model by providing ‘one layer’ expertise about the energy infrastructure to other parties 
(e.g. the project initiators). In this social organization, shared DSO expertise (data knowledge 
available under strict privacy conditions) is openly available to the market, so that market 
parties are responsible for effective translations of energy data. They do this by developing 
applications and ICT systems creating insights for consumers. Market parties thus mediate the 
relation between DSOs and LSECs. DSOs are still responsible for managing the distribution 
network but have less control over local practices as they do not participate directly in matching 
generation and demand. As the relation between LSECs and DSOs is indirect, user involvement 
is brokered by market parties and managed by these third parties. Such a model creates 
opportunities for market parties to provide tailored products and services to LSECs. The market 
will thus mainly determine the system configuration in this model. They can provide services to 
communities (possibly based on public DSO knowledge) that help fulfill their goals. Market 
parties and especially ISPs can be part of such a system in providing expertise and developing 
systems for aggregation of community members’ load to derive local matching. In such an 
organization, ISPs should enter the niche as they are the kind of market party that is able to 
fulfill the desires of LSEC organizations with their ‘independency’ ambitions. 
 
The third organization model is developed mainly using the LSEC desires elaborated in Chapter 
3. Since this Chapter focuses on DSO involvement, the development towards micro-grids did not 
come forward to a great extent, however; some expressions indicated possible futures including 
such organizations (such as the statement of Representative02 on p.47). That is why this type of 
organization model is elaborated here. 

4.3.3. Local grid connector 
The development of micro-grids controlled by LSECs fit with their ambition of becoming 
independent from traditional regime stakeholders and closing loops on a local level. In this 
organization model, the market for infrastructure development opens up and community 
organizations are responsible for the construction of local infrastructures and the management 
thereof. Traditional DSOs are thus not part of such local grids. Rather, DSOs could become 
responsible for managing energy flows between local energy systems as energy exchanges 
between local systems can occur in times of excess demand or generation. However, there is no 
DSO control over local practices within the energy community and therefore DSOs could be seen 
as back-up manager of the national electricity system. Successful operation of a micro-grid 
requires active involvement of energy users and control systems as the system operates in a 
closed loop. In this model, LSECs have developed to professional organizations and controllers 
of the local system configuration. They manage all functions included in the local system 
(energy generation, delivery, infrastructure development, transporting energy to households) 
and determine the strategies for user involvement. 

4.4 Conclusions 

Existing interactions between DSOs and LSECs demonstrate evolving practices in DSO roles, 
performing tasks in creating data insights and achieving energy savings in households. These 
new practices show systems’ organizations deviating from existing ones. The interactions, 
mostly developing in experiments, can be regarded as redefinitions of DSO responsibilities. Both 
the focus group and LSECs suggest future interactions in niche development. However, as Table 
4.2 shows, there are uncertainties about functionalities of several system components and 
therefore there is a need to experiment more with different organizations of local energy 
systems. In addition, the focus group acknowledges that Enexis does not have a clear vision on 
the effects of LSEC organizations and the development of local energy systems. For network 
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operators, local matching is only of relevance when applied real-time (as real-time energy flows 
determine the capacity of cables), however; most communities think about energy matching on 
a yearly basis (their interpretation of energy neutrality). This deviation in interpretation of local 
matching together with the scattering of community members over the local grid structure 
could explain missing robust visions on common grounds between these DSOs and LSECs. 
 
Although role suggestions mainly correspond between LSECs and DSOs, several interpretations 
of DSO roles are found. For example, LSECs mostly regard physical infrastructure development 
as interpretation of the role ‘grid manager’ whereas the focus group interprets this role as 
providing ‘virtual’ services to fulfill the needs of LSECs.  Another example of deviating 
interpretations is active lobbying for systemic changes versus only opting for changes related to 
current DSO responsibilities. The focus group states that the need for a second connection to 
make use of the ‘postcoderoos’ arrangement is no technical necessity but a legal issue. However, 
they do not regard it as their role to lobby for changes to this arrangement as it lies outside their 
core responsibility. Nevertheless, using electricity where it is generated decreases electricity 
transport losses which suggest that this policy arrangement might not support the most 
sustainable strategy due to legal constraints. Although there are deviating interpretations of 
roles, some role suggestions are shared. Both actors think DSOs can play a role in LSEC 
development by proposing local energy scenarios, creating data insights and exploiting a role in 
the development of storage facilities. While other DSO capabilities are recognized, both actors 
acknowledge that these roles could also be carried out by other stakeholders. It is thus unclear 
to the interviewees how the future electricity system has to be organized. No coherency on the 
distribution of roles thus exists. Only one of the suggested roles matches and does not include 
uncertainties; the role of ‘infrastructure advisor’. Such advice can be beneficial for network 
management as generation units could be placed on optimal locations from an asset-
management perspective. 
 
The developed organization models for DSOs (depicted in Figure 4.1) indicate that DSO-LSEC 
interaction can be direct or indirect and show varying levels of control on local system practices. 
DSOs can be actively involved in determining the system configuration, enable the market to 
fulfill this role or be ‘excluded’ from the local system and merely operate as a local grid 
connector on a regional or even national level. Regarding the developed DSO organization 
models (e.g. local system shaper, local market facilitator and local grid connector), the second 
model seems to be best fitting the current role of DSOs. Within this model, it is possible to adapt 
existing services to LSEC developments (such as providing general energy data of local systems 
to the market) but market parties determine the configuration of the local energy system by 
being responsible for translating DSO expertise to applications and insights comprehensible for 
community members. In contrast, direct interaction can take place in the shaper model in which 
DSO resources and capabilities are used more actively. This organization model requires 
adaptations to the current division of responsibilities in the unbundled market setting but might 
be relevant in realizing a transition towards local systems. The third model seems less likely to 
happen as current local practices still seem to be far away from operating stand-alone systems 
(because of lacking resources) and this model requires radical changes to existing practices. 
Therefore, LSECs do not regard the development of micro-grids as a direct ambition but rather 
work together with regime stakeholders to obtain their sustainability ambitions. That is why 
there is a need for ISPs to enter the niche development, as this kind of market party best fits the 
guiding principles of LSEC organizations. When such collaborations do not turn out to fit these 
ambitions and the market for infrastructure development opens up in regulations, it could be 
that micro-grids become a future local system organization model. 
 
Overall, there seems to be a tension between the long term focus of DSOs as infrastructure 
developers and the need for short term solutions to encountered barriers of LSECs. DSOs are 
acknowledged to have the capabilities to facilitate some desires of LSECs, but opt for proved 
benefits of local systems in contrast to the existing system before they can adapt their operation 
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models. Experimenting with these new configurations takes time and therefore DSO role 
changes will institutionalize on the long term. In addition, DSOs regard existing industrial 
structures as a barrier to fulfill certain roles, with the unbundling of the energy sector and 
division of roles laid down in regulations. Difficulties thus seem to lie in suitable 
implementations of suggested roles due to fragmented responsibilities. These tensions and 
struggles complicate the definition of DSO engagement in local systems and expression of 
robust visions on roles. These statements generally indicate that if LSEC services will be 
developed in the first place, these will become available on the long term as experiments first 
have to be performed to legitimize such innovative arrangements. 
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This chapter investigates if the suggested roles for DSOs can be fitted in the current electricity 
market organization. First, the current role of DSOs in the existing system is elaborated using 
relevant regulatory documents. This elaboration provides more insight in the embedding of 
DSOs responsibilities. Their responsibilities are explained using energy regulations, network 
codes and the relevant changes to these existing institutions due to unbundling of the energy 
sector. Second, suggested future DSO roles proposed in Chapter 4 are evaluated according to the 
current market organization to see if these roles are possible. To interpret the existing 
regulations and codes, visions from three experts in the field of energy regulatory affairs are 
used to help evaluate the fit of suggested DSO roles. The last paragraph of this Chapter reports 
conclusions on this role fitting. 

5.1 Network operators as natural monopolies 

DSOs are natural monopolies; consumers cannot choose which DSO they want to be responsible 
for their connection to the grid. Because energy infrastructure has characteristics of a public 
good and is most efficiently managed by one actor, the behavior of DSOs is regulated by the 
ACM. DSOs may only carry out legal responsibilities in order to avoid exploitation of their 
monopoly position (Ministerie van Economische Zaken, 2014). The ACM provides supplier 
permits to supply electricity to small-consumers, assesses results of network operators and 
utilities and is responsible for determining the tariff structures for network operation (ACM, 
n.d.).  
 
Table 5.1 defines the legal responsibilities of Dutch DSOs, which are mainly outlined in Articles 
10 and 16 of the Dutch Electricity Act 1998 (Appendix D). These responsibilities are further 
elaborated in paragraph 5.1.1 and 5.1.2. Adaptations to these responsibilities were made after 
the unbundling of network operation and energy production and supply, conform to European 
directives, in order to stimulate market competition. In this process, DNOs, i.e. the Holdings, 
were split up in a system operator (DSO), the regulated part, and in a commercial part; the 
business departments. The business departments are allowed to carry out commercial activities 
as long as it does not conflict with network management or includes the  production and supply 
of energy (Ministerie van Economische Zaken, 2014). The performed activities of these business 
departments thus relate to energy infrastructure assets. These restrictions are imposed to 
secure energy supply, create transparency in the market and create a ‘level playing field’ for 
new entrants so that the regulated system operators do not subsidize commercial activities 
(Ministerie van Economische Zaken, 2014). 

Table 5.1: Legal DSO responsibilities (Rijksoverheid (2014 art. 10&16); EDSN (2013))  
 
Legal: Operating and maintaining LV / MV networks 

Transporting electricity 
Managing network faults 
Installing and maintaining metering equipment 
Creating, modifying, extending and removing connections 
Maintaining connection registry 
Measuring energy production by units connected to the distribution network 
Calculating annual electricity consumption 

Legal after unbundling: Managing and updating the accessible meter registry 
Diffusing meter data to relevant parties 

5.1.1 Legislation and codes 
Regarding electricity, DSOs have economic ownership over the electricity infrastructure and 
related assets they manage in a certain geographical area (Rijksoverheid, 2014 art. 10). Their 
core task is to develop, operate and maintain the low- and medium voltage networks (LV- and 
MV-networks) and transport electricity in a safe and reliable way (Rijksoverheid, 2014 art. 16). 
They have to develop new connections and measure the energy production of sustainable 
generation units. In addition, DSOs have to couple networks and install and maintain metering 
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equipment (Rijksoverheid, 2014 art 16). The core responsibilities of DSOs thus mainly concern 
managing energy infrastructure and extracting data from this infrastructure.  
 
In addition to regulations, electricity codes explain how DSOs must apply electricity laws and 
state what their exact obligations are. The codes can be categorized into three topics: tariff code, 
technical codes and information code. The tariff code contains information about the method for 
network cost allocations for several customer groups, consisting of connection costs and 
transportation costs. These calculations of costs form the basis for the determination of 
maximum network tariffs by the ACM. The technical codes consist of the network code, the 
metering code and the system code in which technical management of the system is explained 
as well as the relation between network operators and their customers. Finally, the information 
code regulates administrative processes and data exchanges between customers, suppliers and 
network operators. (ACM, n.d.)  

5.1.2 Unbundling 
With the final stage of unbundling, i.e. separation of branding and customer communication, 
transparency of processes in the electricity system has become more important as certain sub-
tasks have been diffused over different stakeholders. In 2009, experience proved that invoices 
were sometimes incorrect and switches were not managed efficiently. To improve 
communication processes between DSOs, energy suppliers and other involved stakeholders, a 
new market model is set up under the regulative program ‘Stroomopwaarts’ (EDSN, 2013). 
Three changes constitute this program; the introduction of the capacity tariff, changes to data 
management and the introduction of the retail-centric market model. First, from 2009 onwards, 
Dutch small-consumers pay a flat capacity tariff for electricity distribution (EDSN, 2013). This 
tariff is based on the capacity of their connection, which is the maximum power admissible 
through the connection, and is no longer dependent on actual usage or time of consumption. 
The capacity tariff is introduced to simplify administrative processes and data exchange 
between energy suppliers and DSOs, facilitating a retail-centric market model. Second, DSOs are 
responsible for raw data collection of smart meters, which make it possible to send control 
signals remotely and hereby create new opportunities for billing services. DSOs are responsible 
to open the functions of smart meters to the energy market by determining energy consumption 
for the purpose of reconciliation, and calculating annual consumption of each connection. In 
addition, they have to distribute this consumption and meter data to energy suppliers and ISPs 
involved in transactions with these connections and have to make the retrieved data available in 
the accessible meter registry since 2011 (EDSN, 2013). Through this registry, suppliers gain 
more insight in the (historic) usage pattern of a connection, which they can use to provide 
tailored services (such as prepaid tariffs or other flexible payment schemes). In addition, a 
central connection registry has been set up in order to process change orders efficiently and 
have a central administration of connections to the national grid. Third, since August 2013, costs 
for energy (commodity costs and taxes) and network costs are integrated into one energy bill 
and communicated to the customer by the energy supplier via the retail-centric market model 
(EDSN, 2013). Herewith, communication between DSOs and consumers is limited to technical 
changes or proposals for new connections and network faults. The supplier is responsible for 
administrative processes and provides the responsible DSO with the obtained fees for network 
costs (as earlier explained in paragraph 1.3). 

5.1.3 Energy regulation in transition 
To support energy efficiency and the integration of renewables, European legislation requires 
DSOs to consider DG, energy efficiency measures and demand response as alternatives to 
network expansion in their grid planning (Cossent et al., 2009). These considerations are 
included in Dutch Electricity Law (article 16.1c). Smart grids are seen as necessary to obtain 
these features and at the same time maintain a balanced and stable electricity network. 
Changing infrastructure and energy systems provide DSOs with opportunities for new roles, 
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such as congestion management and capacity monitoring, however; due to their position as 
natural monopoly these new roles have to be allowed by regulations.  
 
Currently, the program ‘STROOM’ is being developed to enable a more sustainable and 
transparent energy system in the Netherlands guided by European directives (Ministerie van 
Economische Zaken, 2014). It is a legislative agenda that implements outcomes of the Energy 
report of 2011, the coalition agreement ‘Rutte II’ and results from the Energy Agreement (see 
Textbox 3). The purpose of this agenda is to revise existing energy regulations and integrate the 
Gas and Electricity Act into one legislation by 2015. Barriers to the development and 
implementation of DG with current regulations are recognized by the responsible Ministry of 
Economic Affairs and therefore experiments via orders in council5 (in Dutch: AMvB) should 
contribute to the development of future energy systems in the Netherlands. 
 

 
 
The consultation document of the STROOM agenda includes visions on the role of DSOs in the 
future. One of these visions is that temporary tasks can be carried out by DSOs, again via orders 
in council, to stimulate the energy transition in case a societal need is not provided by market 
parties. Again, these temporary tasks must be related to electricity infrastructure or its 
management. Besides these temporary responsibilities another role for DSOs is envisioned in 
the energy transition; actively making data and relevant information available under strict 
privacy and confidentiality measures (Ministerie van Economische Zaken, 2014). An 
interpretation of such a role is given by using examples such as the Production Installation 
Registry (PIR) and the ‘Mapping Energy’ tool. Furthermore, this task includes transparency 
about the timing of the diffusion of smart meters. 
 
Next to the role of DSOs, the used method for the determination of network tariffs is a relevant 
topic regarding this research. It is envisioned that because of both market developments 
(sustainability and local organizations) and technological developments (ICT integration in 
grids) the use of the energy infrastructure changes and thus the structure of network tariffs 
might need to change too. However, the consultation document invokes research carried out by 
Hakvoort et al. (2013), which shows that the effect of these changes on network load largely 
depends on the combination of distributed technologies and user strategies. The research 
shows that distributed generation does not systematically lead to a decrease of peak load as 
consumers are only partially provided with local generated energy at the moment (Hakvoort et 
al., 2013). Besides the arguments of geographically spread community members and 
mismatches in timings of demand and supply (as raised in Chapter 4), this statement explains 
why lower capacities are not automatically evident in local organizations: on peak moments DG 

5 An ‘order in council’ is an elaboration of a regulation, giving insight in the interpretation of rules or temporary 
allowed deviations from these rules. 

Textbox 3: Energy Agreement (SER, 2013) 
The Energy Agreement signed in September 2013 distinguishes five interest groups in the energy transition, 
respectively: citizens, employees, financers, entrepreneurs and housing organizations.  

LSECs are explicitly mentioned in this agreement as ‘energetic civil collectives’ for which it should 
become easier to ‘crowd fund’ in collective sustainable generation units. The agreement mentions that 
cooperatives should be stimulated to develop projects concerning heat instead of only focusing on electricity 
generation and that information must be trustful and available. Inclusion of stakeholders is highlighted in the 
placing of wind turbines and municipalities are responsible to choose where distributed generation may be 
constructed. 

 DSOs are categorized as entrepreneurs in the energy system. Self-sufficiency is envisioned to become 
more important and therefore grid connections might not be necessary in the future. The main responsibilities 
of DSOs are developing smart grids to be able to locally match supply and demand and to develop demand side 
management. Besides these developments, stimulating the formulation of adequate European energy 
regulations is regarded as a role of DSOs. 
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operators have to make use of the central network. In addition, providing local generated 
electricity to the grid requires network capacity as well, so when this energy is not consumed 
within the LV networks, MV- and HV-networks have to be used to transport the energy to other 
areas.6 Hakvoort et al. (2013) conclude that there is no immediate need to change the currently 
used cascade model7, since existing LV-networks have sufficient capacity to integrate micro-
generation, and other household technologies (EVs and heat pumps) are not widely used at the 
moment. Changes to network tariffs are thus not envisioned in the coming energy legislation 
and thus such regulatory changes seem to be reactive to evolving energy practices. 
 
In addition to the cascade model, the exemption of energy producers from paying costs for 
energy transport is currently included in the tariff code. Producers only pay shallow (i.e. direct) 
connection costs at the moment (as explained in paragraph 1.3). Two developments in the 
energy landscape questioned the effectiveness of this exemption according to research of 
Koutstaal et al. (2012); the Netherlands expected to become an energy exporting country (for 
which grid expansions were envisioned, which consumers would be paying using the current 
method of connection cost reconciliation) and an increasing integration rate of DG in 
distribution networks. Generally, they conclude that introduction of a producer tariff for 
transports and/or a tax on coal only have limited effect on electricity production in the 
Netherlands, energy (commodity) prices and investments in new production capacity 
(Koutstaal et al., 2012). The STROOM consultation document8 argues that the expected changes 
to energy imports/exports do not hold with regard to current developments, as the excess 
sustainable generated electricity from Germany is flowing to the Netherlands, through which 
the Netherlands is still a net electricity importer. They state this development to be the most 
important driver for introducing a production tariff, and since the expectation did not come true 
yet, they do not envision to change the exemption rule in the new energy legislation (Ministerie 
van Economische Zaken, 2014). This choice is motivated by the possible negative effect of such a 
change on the international competitiveness of Dutch producers, which is indicated to be 
marginally by Koutstaal et al. (2012). Although energy regulations are there to create a ‘level 
playing field’ (see Page 52), it thus seems that such a market is not existent in current 
regulations as producers are exempted from paying transportation costs. The effects of a 
production tariff on the implementation of DG is regarded to be a complex issue (Ministerie van 
Economische Zaken, 2014), which seems to justify the choice of not changing the exemption 
rule. 
 
Finally, regulations concerning small-consumers, and LSECs specifically, are a relevant part of 
the STROOM consultation in this research. Energy consumers are protected by energy 
regulations in two ways; by placing conditions to energy supply and by assessing energy 
commodity prices through the ‘safety net’ regulation (Ministerie van Economische Zaken, 2014). 
This safety net regulation is envisioned to be abolished in the new system organization, but only 
when transparency of energy prices is increased, as flexible prices and demand response can be 
better exploited without existing conditions. Changes to the conditions to become an energy 
supplier are also envisioned to change; experiments with supplier permits are allowed since 
July 2014. With this arrangement LSECs have the possibility to apply for a permit to supply 
energy to a maximum of 500 small-consumers. These small-suppliers do not need an obligation 
to supply, provide the ACM with energy commodity prices or use model contracts under this 
arrangement (Ministerie van Economische Zaken, 2014). Besides supplier permit experiments 

6 The research shows scenario’s in which local generation exceeds demand and therefor the capacity needed for DG 
implementation may become higher than that of demand. 
7 Tariff structure using the philosophy of electricity generated mainly in HV- networks and consumed in MV- and LV-
networks, so that the costs for developing and maintaining HV-networks are allocated over energy users connected to 
the lower-voltage networks. 
8 The researches of Hakvoort et al. (2013) and Koutstaal et al. (2012) are used in the consultation document to 
provide background to certain decisions. They are outlined in this thesis report as they provide ground on which the 
Ministry of Economic Affairs bases its arguments. 
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two other regulations are in place targeting LSECs; the ‘postcoderoos’ arrangement (explained 
in Textbox 1) and virtual net metering. This last regulation allows to offset locally produced 
electricity with electricity demanded on other times on a connection over a year (Heemstra, 
2013). The Dutch government recently stated to evaluate the effects of this arrangement in 
2017 and to maintain this regulation until 2020 (Bespaarbazaar.nl, 2014). Most likely virtual 
net metering will be abolished after 2020, possibly with a transition period of 2 years, because it 
does not incentivize the development of storage facilities (Heemstra, 2013).  

5.2 Fitting roles with the help of experts 

At the end of Chapter 4, a typology on the possible roles for DSOs in niche development is 
proposed. With the help of the rules and regulations explained in the first paragraph of this 
Chapter and three expert interviews, the suggested roles are evaluated according to these 
inputs.  

5.2.1 Grid manager 
Two new tasks are envisioned in this role; making possible local transports and developing 
storage facilities. As DSOs have to manage the grid efficiently, the first could be part of their 
legal responsibilities. Such a task is thus an opportunity for DSOs, but it is not clear yet if it will 
make grid management more cost-efficient. DSOs are envisioned to play a role in developing 
local infrastructural assets and also making available data needed for such transport 
(Expert01). In contrast to DSO involvement, such local systems could be managed privately (as 
also suggested in paragraph 4.3). The expert states that it is up to the national government to 
decide if and under which conditions such systems may arise (Expert01), since energy 
infrastructures are now owned by network operators, private micro-grid development is not 
allowed. Private distribution systems could create incentives for DSOs to operate more 
efficiently, because these systems make grid management more competitive. Enlarged operating 
space for DSOs is envisioned by one of the other two experts when such private systems would 
be in place (Expert02). Local energy systems without traditional DSOs are thus envisioned on 
the long-term, but it is unclear to the interviewees what assets are needed for this and what the 
effects of such private systems would be. 
 
Electricity storage is not a possibility for DSOs to develop in the current market organization, as 
such technologies are regarded as production units. Because such facilities could increase 
network efficiency in the future, some small-scale experiments are carried out by DSOs at the 
moment. However, these experiments proved that electricity storage is not decreasing network 
management costs at the moment (Expert01). Currently, the function of electricity storage is 
thus not cost-efficient grid management, but this is envisioned to change in the future when 
more intermittent renewable sources are integrated in the network. Storage facilities could also 
be controlled by market parties, but one of the experts states that such opportunities cannot be 
taken in the current market organization because of existing subsidies for renewables 
(Expert03). Barriers for storage technology development are thus experienced in the current 
market organization, both for DSOs and market parties. 

5.2.2 Energy controller 
The studied LSECs envisioned a possible shift from TSO tasks to DSOs; maintaining frequency 
and managing congestions. One of the experts does not foresee such a change as he thinks these 
tasks are most efficiently carried out on a large scale (Expert01). What he suggests for DSOs 
being ‘energy controllers’ is that they could play a role in local matching of demand and supply. 
According to the expert, such a role can be carried out in several ways; by providing an open-
data system through which the market can efficiently match supply and demand, by actively 
controlling physical energy flows or by providing dynamic prices for the transport of energy so 
that consumers are incentivized to use energy when it is available in the (local) network 
(Expert01). Making possible local matching of demand and supply could fit the responsibility of 
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DSOs as it could increase the efficiency of energy transport and hereby postpone or decrease 
network investments. However, as shown by the various implementations of such a role it is not 
yet clear if and how actively DSOs will play a role in local matching. 

5.2.3 Political lobbyist 
 
“I agree that network operators should follow the market instead of design the future energy 
system, but if they do that in the current political landscape, the energy transition won’t happen.” 
(Expert02) 
 
“DSOs are not responsible to notify bottlenecks in the energy system creating barriers on the 
energy transition, they may, but it is the Dutch government who has to tackle these.” (Expert03)  
 
An active lobby for system change is asked for by LSECs, as they see DSOs as powerful 
stakeholders. One of the experts acknowledges that energy consumers have insufficient voice in 
the lobby process (Expert02). As the above statements illustrate, it is not regarded as a DSO 
responsibility to actively change the system. According to them, DSOs are responsible for 
market facilitation, by for example connecting production units to the grid, but should not 
choose to develop in a certain direction. It is up to governments to promote the development of 
LSECs; the national government via energy regulations, provinces by releasing permits for wind 
project development and municipalities by subsidizing local sustainable energy projects and 
providing these communities with other resources. Though, DSOs are regarded to have a 
responsibility in notifying the national government about regulative changes when these induce 
more efficient network management (Expert01; 02; 03). One of the experts thinks that DSOs are 
not proactively exploiting this responsibility at the moment as they could point out bottlenecks 
more actively (Expert03). 
 
The following sub-paragraphs evaluate two categories in which lobbying might take place; 
network costs and policies & regulations. These categories are elaborated as these came 
forward as important barriers from the perspective of LSECs and form a way of interaction with 
DSOs. 

5.2.3.1 Network costs 
All actor groups; LSECs, the focus group and the experts acknowledge that energy transport 
tariffs are currently based on a central energy system. One of the experts legitimizes the current 
cost allocation as sufficient method as currently DG only marginally contributes to total energy 
production. It is envisioned that these cost structures might need to change when DG 
production sufficiently increases (Expert01). A disadvantage of passing on network costs to 
consumers is that there is no incentive to consider these cost when installing a generation unit. 
The electricity system is envisioned to become more efficient when incentives are given to 
producers to consider network costs they induce (Expert03). 
 
“We must guard that a change in tariff structure is not merely a shift of costs to other parties, but a 
representation of the actual costs in the network with a goal to obtain cost savings.” (Expert01) 
 
As the above statement emphasizes, methods for cost determination can only be changed when 
these costs are demonstrably induced differently. In addition, several methods for cost 
allocation are possible and one cannot evaluate the one being better than another. That is why 
all experts agree that alternative methods should be investigated to explore their effects and 
experience which method best fits an efficient allocation of costs. Changing network tariffs is 
thus regarded as a long term process and it is questionable if an optimal choice exists. 
 
Besides passing on costs to consumers, the standardization of transportation costs is regarded 
as a barrier to obtain local balancing by LSECs. Benefits of only using LV-networks cannot be 
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obtained by the LSECs in the current market organization as consequence of these standard 
tariffs. Because a more efficient use of the network can be obtained by applying demand 
response, there is a responsibility for DSOs to lobby for a system change in this context as it fits 
their legal responsibility. With dynamic tariffs energy consumers can be incentivized to use 
energy when it is available in the network, so in this sphere it is envisioned that DSOs play a 
more active role in the change of these standard tariffs as it influences their core business. 
 
“Network costs can be distributed more efficiently from an economic perspective. A structural 
change of these tariffs can increase market efficiency and better represent long term effects.” 
(Expert03) 
 
The above statement shows a vision on the current tariff structure of network costs. These costs 
should better represent costs induced throughout the network and trigger grid users to make 
more efficient use of the network. Overall, it thus seems to be that the current system is not 
giving the right incentives to both producers and consumers. 
 
“There is a tariff based on capacity for access to the network which is independent of consumption. 
I think these kind of regulations put us a step back in time instead of pushing our energy system 
forward.” (Expert02) 
 
As the above statement illustrates, this expert does not regard the current method for 
connection cost allocation sufficient. Another flaw in the method used to determine connection 
costs is that several capacity categories have been set up. With households becoming more 
sustainable and self-sufficient, these categories may not be sufficient anymore. 
 
The three experts all regard changes to electricity cost structures important to create the right 
incentives in the energy transition. By opening up the market and giving incentives to use 
energy when it is available, investments in energy saving measures and energy storage might 
increase. The experts thus agree that incentives should be created through a more efficient 
market in which costs and benefits are more transparent. When the share of sustainable energy 
sources rises in the Dutch energy system, problems might occur with the current system 
configuration. That is why it is seen necessary to rethink cost allocations. However, it is 
regarded as a political choice to determine a method for cost allocation for which DSOs could 
provide arguments for more efficient use of the network.  

5.2.3.2 Policy and regulations 
One of the experts agrees with the LSECs that the current energy regulations are hard to 
understand (Expert02). As the expert explains, the ‘postcoderoos’ arrangement gives a tax 
rebate to sustainable community projects. However, she envisions a better tax system in which 
the polluting factor, CO2, is charged and it are not small-consumers paying relatively the most 
energy tax (Expert02). The taxing system thus seems to be disadvantageous for LSECs, next to 
energy transportation costs, compared to larger scale organizations. The focus group suggests 
that DSOs could play a role in making regulations more transparent to LSECs. This is an 
opportunity for DSOs, but not considered as their responsibility by the experts.  

5.2.4 Data translator 
 
“I do not say that this task cannot be carried out by other parties, but I think that creating data 
insights could be a DSO responsibility as openness and privacy are important considerations in 
these issues.” (Expert01) 
 
As the above statement shows, the expert thinks that providing data insights fits the role of 
DSOs. Currently, Energie Data Service Nederland (EDSN) communicates energy data between 
DSOs and energy suppliers, which is a joint platform of all network operators. The data released 
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by this organization is not focused on energy consumption and generation within certain 
geographical areas, i.e. the energy performance of network regions (Expert01). Data insights 
can be used for an informative purpose to improve energy awareness and understanding of 
one’s behavior, as explained in Chapter 3. DSOs could thus play a role here, in fine-tuning the 
data so that aggregated energy behavior becomes more transparent and local matching can 
occur. Creating data insights is an opportunity for DSOs, however; the retail-centered market 
model makes it difficult to directly provide this data to energy consumers or LSECs. One of the 
experts thinks this should be changed as energy suppliers have private interests in releasing 
certain insights to their customers and keeping others to themselves (Expert02). One of the 
other experts disagrees as he regards the market as a selection environment for market parties 
providing the insights consumers want (Expert03). The expert thinks that creating data insights 
should be left to the market when it is about individual behavior, but sees it as an opportunity 
for DSOs to provide insights in aggregated data (Expert03). When interpreting the data related 
roles in the STROOM consultation document (i.e. gathering raw meter data, maintaining the PIR, 
and being transparent about smart meter diffusion) it does not seem that this role differs much 
from DSOs’ current responsibilities.  
 
Besides data insights, LSECs ask for additional devices and applications next to smart meters to 
enable these insights. DSO Enexis developed a device with which smart meter data can be 
extracted by the energy user himself, the ECTUAL (Enexis, 2014b). This device couples the 
smart meter to the router and through a smart phone application energy consumption patterns 
can be read by the consumer (Enexis, 2014b). However, the diffusion of such devices is recently 
prohibited by the regulator as its development would disturb the market (Expert01). The 
development of such devices or applications is thus not possible for DSOs within the current 
market organization and LSECs seem to depend on market parties to be able to extract data 
from their smart meter. One of the experts uses this as an example of where responsibilities 
between energy suppliers and DSOs should be rethought in order to stimulate the energy 
transition (Expert01). Again, there are split visions between the experts. Two of the three agree 
that DSOs could provide platforms for data insights whereas the third expert thinks such tasks 
should be left to the market. DSOs have the capabilities to develop ICT platforms, devices and 
applications but these are not necessarily monopolistic goods and services and thus might not 
fit the role of DSOs. 

5.2.5 Advisor infrastructure 
Giving advice about optimal placement of production units is an opportunity for DSOs, however; 
they cannot return the ‘profits’ of such optimal placement to the owner of the production units 
as currently standardized tariffs for connection capacity are used (Expert01). As explained in 
the first paragraph, Dutch producers pay shallow connection costs. When deep connection costs 
would be asked (i.e. including costs induced further in the network (Cossent et al., 2014)) this 
would incentivize producers to install their units on favorable locations (Expert03). However, 
Koutstaal et al. (2012) argue that the determination of such costs is complex as several grid 
users benefit from network investments and thus it could be that deep connection charges do 
not allocate all benefits to the parties paying the costs (i.e. problem of split-incentives).  

5.2.6 Advisor energy system 
As explained in Chapter 4, there exists a tension between remaining independent from the 
market and helping realize the energy transition. Cooperating with other relevant stakeholders 
in developing a local energy scan is hard as DSOs cannot engage in the market (Expert01; 02; 
03). Consulting on energy scenarios is regarded as a market responsibility as this includes 
choosing certain technologies (Expert02). By giving advice on local energy futures, DSOs would 
exploit their monopoly position and be able to expel players from the market (Expert03). Giving 
integral advice about the energy system is thus not regarded as a suitable role for DSOs. An 
opportunity is to provide aggregated data to provinces or municipalities on how their energy 
future could be best obtained with respect to the data available (so where to focus on savings 
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and where on generation) (Expert01), which is what the ‘Mapping Energy’ tool does at the 
moment. Another opportunity would be to share their knowledge via public sources so that the 
market is not passed but facilitated with open and transparent information. The independent 
role of DSOs thus entails that giving advice is possible but not in collaboration with other parties 
and this data should be available to the whole energy market.  

5.2.7 Customer-oriented service provider 
Investing in energy saving measures is not possible for DSOs as this responsibility is given to 
energy suppliers (Expert01). However, as described in Chapter 3, a DSO’s business department 
is currently consulting on energy saving measures. One of the experts explains that energy 
savings are related to DSO responsibilities as lower consumption values would decrease 
network costs. The difference is that services provided by the business departments may be 
charged with market prices whereas services provided by DSOs are reconciled through 
standard network tariffs (Expert01). That is why energy savings are an opportunity for their 
business departments but not for DSOs themselves, as the costs of such a project can be earned 
back by pricing the project activities individually. Investing in such measures as an ESCO is thus 
not a DSO responsibility and not allowed by regulation. DSOs can create incentives for energy 
savings by dynamic network tariffs, which are not possible in the current regulations. But apart 
from that, according to the experts, energy savings are no responsibility of DSOs. 
 
Providing case-specific solutions when beneficial for network design and costs was possible in 
the past, when network tariffs were not standardized (Expert01).  To keep the network efficient 
in the future, one of the experts envisions that such arrangements are necessary (Expert01). 
This vision is legitimized by the expert with the foreseen increase of prosumers and more 
variety in generation technologies, for which different solutions might work best. There is room 
for customer-group specific solutions, but not for case-specific solutions. The difficulty with 
such exceptions is that LSECs should have proven lower variable costs for the network operator 
when providing them with a lower tariff (Expert03). One of the experts emphasizes that DSOs 
should not bare the risks of a private investment by providing flexible payment schemes to 
LSECs or other parties, as it is outside their responsibility to finance the energy transition. This 
is regarded as a political choice and opportunity for banks (Expert03). So again, regulatory 
barriers exist in this role and DSOs are not regarded as a suiting stakeholder to stimulate energy 
savings. 

5.3 Conclusions 

Table 5.2 gives an overview of the regulatory opportunities and barriers for suggested DSO 
roles. Although there are regulative opportunities to fulfill certain roles, not all of these are 
regarded as fitting roles for DSOs by the interviewed experts, such as creating transparency in 
energy regulations. Furthermore, the experts do not agree on the interpretation of all stipulated 
roles for DSOs, so no robust visions exist among them. In addition, the existence of regulatory 
opportunities does not mean that DSOs want to or will fulfill these roles in the future; there 
could be cognitive or normative barriers to fulfilling these roles. 

Table 5.2: Overview of regulatory opportunities and barriers to suggested DSO roles 
 
Role: Opportunities: Barriers: 
Grid manager o Creating local infrastructures o Developing storage facilities as 

these are seen as production 
units 

Energy controller  o TSOs are responsible for 
providing system services 

Political lobbyist o Lobbying for dynamic transport and 
connection tariffs, inducing more 
efficient behavior influencing network 
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management 

o Creating transparency in energy 
regulations 

Data translator o Providing aggregated data insights to 
the market (f.e. for local matching) 

o Providing data insights to 
individual consumers due to 
retail-centered market model 

o Providing platforms and devices 
for data insights is seen a 
(tailored) market service. 

o Privacy concerns create barriers 
for the development of open-
data systems 

Advisor infrastructure  o Standardized connection tariffs 
refrain DSOs from returning the 
‘profits’ of more optimal 
locations to the production unit 
owner 

Advisor energy system o Sharing knowledge with 
municipalities and provinces (such as 
with the ‘Mapping Energy’ tool) 

o Developing open-information 
platforms to the market 

o Providing integral scenarios is a 
market activity 

o Privacy constraints 

Customer-oriented service 
provider 

o Providing customer-group specific 
solutions to LSEC organizations when 
these prove to be more efficient for 
grid management 

o Standardized network tariffs do 
not allow case-specific 
deviations 

o Financing the energy transition 
is not possible as DSO costs are 
reconciled via standard network 
tariffs 

 
As can be derived from the table, standardized costs create barriers to advisory roles for DSOs. 
The opportunity to show that dynamic tariffs increase network efficiency could thus also lift 
barriers to fulfill other roles, when network costs become dependent on timing, location and 
quantity of energy production and consumption. The introduction of deep connection tariffs 
creates incentives for optimal placement of production units, however; the determination of 
such costs is complex as several grid users benefit from network investments (Koutstaal et al., 
2012) and it could thus be that deep connection charges do not allocate all benefits to the 
parties paying the costs (i.e. problem of split-incentives). Dynamic tariffs for energy 
transportation could incentivize consumers to use energy when it is available in the (local) 
network. Positive effects of changing existing cost structures are thus envisioned but there exist 
several methods for network cost allocation and it is hard to determine which of these is the 
most ‘suitable’. Although energy regulations are there to create a ‘level playing field’ (see p. 58), 
it seems that the development of local energy systems is constraint by existing regulations and 
therefore do not have equal chances to grow as existing energy systems; producers are 
exempted from paying transportation costs, small-consumers pay relatively highest energy 
taxes and network costs are not related to actual consumption and use of the network anymore. 
There thus seems to be a lack of supportive regulations for the development of local energy 
systems. 
 
In addition to active participation of DSOs in changing tariff structures, creating data insights 
seems to be a fitting role for DSOs within the existing operating space. Knowledge about energy 
behaviors is clearly regarded as DSO expertise, but it is not yet clear how these insights can be 
used to stimulate the energy transition without engaging in the market or violating privacy 
regulations. Currently, energy suppliers mediate data communication between DSOs and LSECs 
via the retail-centered market model. Communication between DSOs and consumers is limited 
to technical changes or proposals for new connections and network faults. Direct interaction 
between DSOs and LSECs on data issues is thus only possible when LSECs obtain a supplier 
permit. However, within the allowed operation space of DSOs, they could play a role in fine-
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tuning energy data so that aggregated energy behavior becomes more transparent and local 
matching can occur. DSOs could provide data insights via EDSN, but market parties would be 
responsible for a successful translation of this data to consumers in the current market 
organization. When the market would refrain from providing these translations, the possible 
efforts of DSOs could get lost in the process and data insights cannot be ensured.  
 
Other barriers encountered also concern interactions with the energy market, from which DSOs 
are separated by regulations because of their monopolistic nature. Overall, it is not regarded as 
a DSO responsibility to become a future system shaper. It is recognized that DSOs have 
capabilities to exploit such a role, but their monopolistic nature makes it difficult to decide 
which of these roles are necessary to realize the energy transition. In the current regulatory 
agenda two DSO roles in the energy transition are proposed; temporary tasks, via orders in 
council, to stimulate the energy transition in case a societal need is not provided by market 
parties and actively making data and relevant information available to the market under strict 
privacy and confidentiality conditions. Other roles are suggested and possible, but there exists 
uncertainty about the engagement of DSOs in niche development. Although DSOs could point 
out network management related benefits of social organizations such as LSECs, it is a political 
choice to stimulate their development. In addition, it is up to the national government to decide 
which DSO responsibilities should be enabled to realize the energy transition.  
 
The emergence of privately-operated micro-grids is also regarded as possible future 
development by the interviewed experts, however; the effects of such system configurations 
and infrastructural needs do not seem to be clear to them at the moment. Therefore, there is no 
consensus among them on what kind of responsibilities DSOs should have in the creation of 
local energy systems. It is not yet clear which roles constitute a successful energy transition and 
which functions technologies fulfill within local energy systems (elaborated in Chapter 4). It 
thus seems to be most important to unravel the features and functions of local energy systems, 
before deciding which responsibilities should be given to certain stakeholders. When 
experiments show that local organizations are indeed more efficient for grid management (and 
also how / under which conditions), there would be more opportunities for DSOs to provide 
customer-group oriented services. Relating the evaluation of upcoming regulative changes to 
the developed DSO organization models, DSOs becoming a ‘local market facilitator’ seems to be 
the most likely development. This thus means that not much change to DSO responsibilities 
constitutes current regulatory developments, as facilitating the market is what DSOs currently 
do.
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The first Chapter of this thesis report posed research questions and goals for this research. In 
this final Chapter the gained insights in LSECs, their interaction with Dutch DSOs and visions on 
desired future roles of DSOs are discussed. The first paragraph answers the research questions 
by summarizing the findings and providing a reflection on them. Second, managerial 
implications for Enexis are given. Third, theoretical implications are given providing suggestions 
for SNM theory by adding social organization theory insights to it. Suggestions for further 
research are also reported in the this paragraph. Finally, the last paragraph of this Chapter 
reflects on the research approach and the different steps which have been taken in this 
research. 

6.1 Answering the research questions 

Q1: To what system configuration do LSECs desire to develop, which tools do they use to obtain this 
future system and which barriers do they encounter in their development? 
 
LSECs desire to develop towards local sustainable energy systems in which a bottom-up 
approach to energy neutrality is used and user involvement is the main determinant of success 
(summarized in Table 3.3, p. 41). Participation of the local community is thus pivotal in their 
development. They desire local energy trades and generation close to where it is used. These 
desires radically deviate from the existing electricity regime in which mostly large central 
power plants are used for electricity production, the generated electricity is transported from 
HV networks to consumers in MV- and LV-networks, and households merely function as 
consumers of this electricity. The envisioned system configuration thus requires different 
approaches to infrastructure development and active roles for electricity prosumers.  
 
Because multiple projects are carried out simultaneously, several actors and actor networks are 
relevant for LSECs. Although the importance of certain actors differs per tool and thus is 
dynamic, some actors are found to be important for LSECs overall; municipalities, system 
suppliers and most importantly; their (potential) members. Expectations on the future 
electricity system generally correspond between the studied LSECs, as do their guiding 
principles of independency and self-sufficiency. Their visions on the desired system 
configuration are thus robust on a global niche level and are found to be specific enough to 
formulate projects. Notably, not all visions are substantiated by ongoing projects due to lacking 
opportunities (e.g. energy trading within the community) or resources (e.g. developing storage 
facilities). In contrast to their expectations, the lessons LSECs learned have not stabilized on a 
global niche level and problem agendas differ between local contexts. These differences can be 
assigned to deviating actor networks (some communities have deeper actor networks and are 
better able to mobilize resources), project focus and maturity levels. Although lessons learned 
have not stabilized on the global niche level, learning between communities is existent and this 
indicates an emerging global niche community. Furthermore, the theory of Geels & Raven 
(2006) explains that it is important to translate succesful practices existent in the ‘global niche’ 
into local contexts in order to create transition potential. The existence of context dependent 
implementations of tools could thus indicate a translation of global practices into local projects. 
The deviations in focus do thus not necessarily make this niche development less successful. 
Overall, the desired system configuration matches between LSECs. However, no dominant 
design or typologies of LSEC organizations are found and thus is their development is an 
ongoing process. 
 
The studied LSECs have a heterogeneous focus in order to explore in which segments of energy 
sustainability (i.e. energy consciousness, monitoring, supply, savings, generation and storage) 
they can be successful. LSECs thus experiment with several tools to reach their overall 
sustainability goals (Table 3.2, p. 34 shows how these tools are socially organized). This finding 
corresponds with the ‘multi-faceted’ orientation of LSECs in the UK found by Hielscher et al. 
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(2013). According to these researchers, such a holistic approach is often used to drive more 
systemic changes (thus targeting several dimensions of the energy regime). The reviewed 
literature on LSECs in the Netherlands uses a narrower focus; it mainly regards generating and 
delivering energy as LSEC services, however; efforts in energy saving measures, creating 
awareness about energy matters and experimenting with active user involvement strategies are 
central services of LSECs as well. This thesis research thus provides a broader understanding of 
the role of energy communities in the Netherlands. I believe such a broad focus is important for 
this niche development to create the capacity to reach their goals by experimenting with 
sustainable practices in several segments. With their local foundations, a succesful exploitation 
of several projects can add up to a sustainable energy community. 
 
Developing towards energy neutral regions is the general sustainability goal of LSECs. The ‘Trias 
Energetica’, a three-step strategy to obtain sustainable buildings, is often used to guide their 
project focus and therefore many of the studied LSECs start with providing energy savings 
advice to households or local businesses and collective buying of PV systems. The first is 
problematic in its implementation as building improvements are often not realized. Although 
energy savings are regarded as a first step towards sustainable development in the ‘Trias 
Energetica’, it thus seems to be hard to realize these. Another tool used in relation to energy 
savings are monitoring devices, creating consciousness about energy consumption patterns. 
Overall, this tool seems to be more effective than energy savings advice as its feedback is more 
easily implemented and does not require direct (large) investments. However, improving 
measures obtained with monitoring (e.g. turning off an electric device instead of putting it on 
stand-by mode) constitute smaller energy savings and thus contribute less to the LSEC 
sustainability goals. The findings show that several strategies for user involvement in 
sustainable development can be used and the amount of effort needed from the user may 
influence the succes of the strategy. Strategies using sustainable generation seem to be more 
successful as for obtaining energy savings, however; to reach their goal of energy neutral 
regions, energy savings are important too. 
 
The studied LSECs have various perceptions of sustainable development and therefore use 
different tools to obtain their goals. Surprisingly, the focus also varies between projects 
exploited by the same community. For example, PV-systems services can be targeted to 
households whereas energy saving measures are focused on larger organizations. The LSECs 
thus seem to experiment with projects appealing to the local community and fitting within the 
local context. Overall, LSECs learned that scale is important in the energy sector and that with 
collectively buying PV-systems they will not reach their goal of energy neutral regions nor 
justify their existence as organization. On the one hand, especially in wind project development 
and selling energy to consumers, organization scale is acknowledged to be important due to 
large investments and risks. Because of their small-scale, they envision larger subsidiary 
cooperatives and collaborations between LSECs as a future development to increase their 
power and impact. On the other hand, scale of projects is important to reach their goal of energy 
neutral regions. This lesson creates a tension as they build trust by focusing on the local level, 
but need scale to create more potential to transform the regime. Besides tool specific learning, 
LSECs thus evaluated their guiding principles and adapted their development processes. In 
addition to lacking power and scale, energy regulations, fragmented responsibilities and lacking 
clarity on development paths towards sustainable systems are important barriers encountered.  
 
Q2: How are DSOs currently involved in local sustainable energy communities and what are visions 
on possible future engagement of DSOs? 
 
DSOs are currently involved in LSEC projects in three ways; by connecting collective DG to the 
grid, giving advice about energy savings and developing devices and applications to monitor 
energy usage. The last two activities indicate changing practices of DSOs as both are not part of 
their traditional responsibilities. An exploration of possible DSO roles in further niche 
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development resulted in a role typology ranging from traditional roles (f.e. grid manager) to 
more market-orientated roles (f.e. service provider) (summarized in Table 4.2, p. 52). The 
suggested roles constitute three future organization models for DSOs in local electricity 
systems; local system shaper, local market facilitator and local grid connector. These models 
vary from merely being a grid manager and reacting to market developments to active 
participation in local systems and carrying out market-like roles. New responsibilities for DSOs 
are thus envisioned, which implementation requires adaptations to the social organization and 
division of roles within the existing electricity system.  Although both DSO Enexis and LSECs 
think DSOs can play a role in developing local energy scenarios, storage facilities and providing 
data insights, the interpretation of these roles sometimes varies between the LSECs and DSO. 
LSECs mostly envision concrete and physical products whereas DSO representatives mainly 
foresee virtual services to be of help to LSECs. They regard LSECs as small developments which 
not yet impose changes to network design as community members are mostly scattered over 
the local grid strucuture and self-sufficiency is not obtained on a local level yet. The Enexis 
representatives opt for proved benefits of local system organization in contrast to the existing 
system before they can adapt their operation models. In addition, difficulties in proposing 
suitable DSO roles are found to relate to the fragmented responsibilities in the energy sector. 
There thus exist tensions in the long-term focus of an infrastructure developer which tries to 
minimize network investments and the LSECs who desire a radically different electricity system. 
These tensions and struggles complicate the definition of DSO engagement in local systems and 
If LSEC services will be developed in the first place, these will become available on the long term 
as experiments first have to be performed to legitimize such innovative organizations. 
 
Concerning the current system configuration, especially existing network tariff structures are 
regarded unfair by LSECs because these entail a central-system philosophy and are standarized. 
These tariffs form a basis for future interaction. Dynamic tariffs for transportation costs are 
envisioned by both actors, inducing sustainable behavior (providing an incentive to use energy 
when it is available in the network) and increasing network efficiency. Such tariffs could thus 
help obtain the goals of LSECs as well as decrease future network investments for DSOs. 
Although these tariff structures are not determined by DSOs (but by the Ministry of Economic 
Affairs), LSECs envision an active lobby from DSOs in changing the methods for cost allocation. 
In addition, local matching of electricity demand and supply seems to be the common ground of 
these two actors. LSECs desire to use their own local generated electricity and herewith obtain 
local systems. Local matching can decrease network investments as well as transmission losses 
for DSOs and thus be favorable for efficient grid management. In local matching, it seems to be 
most important for LSECs to match their total annual energy need with locally generated 
energy. However, in case of electricity, matching has to be real-time to influence network 
design. Therefore, active involvement of DSOs in this matching process is desired for the 
development of local electricity systems which DSOs can deploy by creating data insights, 
provide dynamic network tariffs or even actively managing power flows within the network to 
avoid congestions. There are thus several options for DSOs to play a role in local matching and 
to ensure the local matching strategy positively influences grid management active engagement 
in developing these seems to be necessary.  
 
Q3: What are regulative opportunities and barriers for the desired DSO roles in the current 
electricity regime? 
 
Several opportunities to fulfill roles in niche development have been discovered in this research 
(summarized in Table 5.2, p. 66). First, as DSOs are legally obliged to manage the distribution 
network efficiently, creating local infrastructures and providing customer-group solutions to 
LSECs are possibilities when LSEC organizations prove to be beneficial for network design. 
Connected to this efficient management is political lobbying for dynamic pricing of 
transportation costs, as this change can increase the use of network capacity. Although such a 
political lobby is a regulatory opportunity for DSOs, they seem to be reluctant in fulfilling this 
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role at the moment as methods for dynamic tariffing are still experimented with and learned 
from. Second, knowledge sharing is an opportunity when providing energy systems’ knowledge 
in a non-discriminatory manner, meaning that the information is available for the whole market. 
Direct communication on energy data and pricing to LSECs is harder as the energy supplier 
mediates this interaction. The introduction of the retail-centered market model can thus be 
regarded as the main barrier in direct DSO-LSEC interaction and this limits the involvement of 
DSOs in providing data insights. Existing capabilities of DSOs are thus not used to a full extent 
and within this model market parties are needed in local electricity systems to fulfill such roles. 
This barrier would be lifted when LSECs obtain a supplier permit and become a market 
participant themselves. Hereby they have access to energy data within their community 
(through interaction with DSOs via EDSN) and can obtain local matching without the 
involvement of third parties. Besides this, the unbundling of tasks in the current electricity 
system seems to be a major barrier in fulfilling the stipulated roles. Because of a DSO’s 
monopolistic nature, their responsibilities are limited to legal activities. However, the energy 
transition seems to pose changes to such thinking as sustainability issues cover the 
responsibilities of several stakeholders and therefore collaboration opportunities might be 
needed. Although more active engagement in niche development is envisioned by the LSECs and 
DSOs, the evaluation of regulatory documents and statements of interviewed experts indicate 
that shaping the future energy system is not a DSO role; advancing local systems rather is a 
political choice. Generally, it is not clear what features and responsibilities are pivotal in local 
electricity systems and therefore there is no robust vision on the future role of DSOs. The 
proposed regulatory changes do not suggest major changes to current DSO responsibiltiies 
except for the future introduction of dynamic network tariffs. Stipulated DSO roles in upcoming 
regulations are quite conservative, thus probably not much is going to change to their existing 
responsibilities in the near future. Although changing DSO roles are extracted from the current 
involvement of DSOs in LSEC projects and DSOs carry out system shaping roles, the regulative 
DSO roles seem to remain static. However, temporary roles and exceptions to existing 
regulatory institutions are acknowledged in the STROOM consultation document to be possible 
for DSOs. Because of existing uncertainties about local energy systems it thus is necessary to 
experiment with several configurations of these systems and the roles included in these.  
 
These findings lead to an answer to the main research question:  
 
RQ: “How can distribution system operators contribute to the development of energy systems 
desired by local sustainable energy communities in the Netherlands?” 
 
This thesis research has resulted in showing that the future electricity system configuration is 
uncertain. Although generally LSECs use the same guiding principles in their development and 
have robust thoughts about the desired system, the niche is not able to transform the regime yet 
and currently institutional embedding of LSEC desires is not obtained. Expectations of DSOs and 
LSECs on the future system configuration include some similarities. Both actors envision more 
self-sufficient homes, collective energy projects carried out by LSECs and integral solutions to 
energy sustainability. Not surprisingly, DSO visions on the future are broader than only local 
energy systems since the development of these local systems does not seem to fit all grid users. 
Therefore, DSOs also foresee the development of a European-wide interconnected grid as they 
believe self-sufficiency cannot be reached in industry because of the larger scale. This finding 
demonstrates that local energy systems could become part of a greater and more diversified 
system, in which other system configurations fitting larger scale organizations exist 
simultaneously to local systems. The possibility of other fitting organizations and uncertainties 
about local systems explains why DSO visions to LSEC organizations are carefully formulated 
and experimentation is asked for. Although the internal processes within the LSEC niche 
indicate the emergence of a global niche community, there is no dominant design of a LSEC 
organization yet and so it is still uncertain what LSEC organization will be most successful in 
transforming the regime. The development of LSECs is thus dynamic and this indicates that 
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functions and benefits of local system organizations are still being explored. The dynamic 
character of LSEC development complicates the stipulation of roles for other stakeholders as 
several social organizations of local systems are possible. That is why future DSO roles can be 
implemented in different ways and depent on ongoing developments.  
 
Although answering the research question is difficult because of the dynamic character of LSEC 
developments and uncertainties about the future, two fitting future DSO practices can be 
derived from the various visions and regulatory opportunities; experimenting with dynamic 
network prices and providing data insights to the market. First of all, the introduction of 
dynamic prices gives incentives and transparency on what the right times and places for energy 
consumption and generation are. DSOs actively experiment with these pricing systems in their 
smart grid pilots and can indicate how these tariffs should be set up in order to increase grid 
efficiency and at the same time induce more sustainable behavior. Second of all, the 
development of data insights for both energy consciousness and local matching are 
opportunities for DSOs. It is not yet clear if this second role constitutes developing devices and 
applications or providing insights with graphs and figures, so in contrast to the first role, the 
interpretation of this role is dynamic. Within the existing operating space, data insights can only 
be provided to the market by making the EDSN data more comprehensible for market 
participants.  
 
Locally matching electricity demand and supply has positive effects on network design as less 
heavy cables would be needed in HV- and MV-networks. However, because of lacking 
geographical proximity of community members, mismatches in timings of electricity demand 
and generation, and dependency on central production facilities on peak moments, there is a 
need for experiments to learn in which ways local matching can occur and what changes this 
proposes to infrastructure development and the system configuration. It can thus be concluded 
that for local electricity systems to become succesful, it is important that the functions and 
benefits of such systems are unravelled as well as the embedded services in these functions, to 
decide which responsibility should be given to which stakeholder. When more specific cognitive 
embedding of local electricity systems arises, suggestions to DSO roles can become more 
concrete and robust.  
 
Three DSO organization models have been developed in this research, showing ways in which 
future local systems might be controlled, with shifting the levels of independency of LSECs 
(depicted in Figure 4.1 on p. 53). The development of privately operated micro-grids includes 
the most radical change to existing DSO roles as when this system organization is realized, their 
role might shift to merely connecting local systems and facilitating power flows between these 
systems. On the other extreme, DSOs could become local system shapers, an organization model 
that is acknowledged to fit their capabilities by all research participants. However, the explored 
regulative trends do not indicate much changes to existing DSO roles and therefore the most 
likely future DSO organization is that of a ‘local market facilitator’. This expectation thus 
suggests little change to the current organization model of DSOs and this research thus shows 
that DSOs are not able to empower the development of local energy systems desired by LSEC 
organizations. Probably, interaction between DSOs and LSECs will remain indirect and managed 
through the market.  Therefore it is important that ISPs enter the niche organization to provide 
expertise and tools to manage and develop local systems sucessfully. Opportunities for these 
independent service providers also depent on regulatory possibilities. For example, the 
introduction of dynamic tariffs provides incentives for energy consumers to monitor their 
energy usage patterns and can therefore influence the interest of energy consumers in these 
services. The successful development of local energy systems thus depends on the 
interpretation of all system dimensions and includes a complex process with a multitude of 
stakeholder interactions. 
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6.2 Managerial reflection 

Examining the research findings, several recommendations can be given to DSO Enexis on how 
to understand LSEC organizations and how to play a role in local energy system development. 
First, increasing micro-generating technologies are beneficial for network design and have the 
ability to decrease future capital cost of DSOs when local matching is obtained. Local matching 
within communities now seems to be problematic because of scattered community members 
over the grid infrastructure, insufficient generating capacity, and deviations in timing of 
generation and demand. However, keeping electricity within certain geographical boarders 
decreases transport losses and thus partial local matching can still be beneficial for Enexis. 
Therefore it is recommended to Enexis to collaborate with LSEC organizations in developing 
data insights and dynamic pricing structures to obtain successful user-centric strategies for 
participation of small-consumers in the energy transition.  
 
Second, it is important for Enexis to understand that the bottom-up approach to energy 
neutrality starts at the individual household level and scales up to the community level in the 
philosophy used by LSECs. Although benchmarking data between community members could 
help in creating understandings of energy usage patterns, individual data insights should not be 
forgotten. Feedback loops in monitoring systems used in the pilot project with DEH should thus 
also entail information about domestic generation and consumption within the participating 
households, to be able to start the matching process within the household. In addition, further 
research should be carried out on how community members influence each other’s energy 
usage patterns, to be able to understand differences between community members and ‘regular’ 
energy users. Existing literature does not specify if community organizations deviate from 
regular energy users, so this will add to the understanding of the functions of community 
organizations. 
 
Third, LSECs can be regarded as project managers by assuring quality of technologies and 
assessing involved actors, collectivizing demand and creating opportunities for participation by 
developing several payment opportunities in projects. They exploit these activities in order to 
unburden the energy user so that sustainable practices are overall increased. Although 
sustainability and an increased quality of life is what drives the LSECs, this is not necessarily 
what drives the project participants; returns on investments as well as comfort levels are found 
to be of importance as well. This indicates how DSOs should understand these organizations 
and suggests that not only social measures but also economic measures drive community 
members to change their energy behavior. Therefore, economic incentives to shift electricity 
consumption towards more favorable times for DSO grid management should be considered in 
the pilot project besides the social measures. It is recommended to investigate the effectiveness 
of providing social feedback (e.g. comparisons) and economic feedback (e.g. dynamic prices) 
and compare these with each other to derive the most succesful (combined) strategy for 
changing community energy behavior.  
 
Finally, the analysis shows that responsibilities in the electricity system are fragmented and that 
the capabilities and role of DSOs is not clear to LSECs. Therefore transparancy in operations and 
strategies is important for a succesful energy transition. Enexis should be clear about their 
existing services as well as indicate the limits of their responsibilities. In addition, it is important 
for Enexis to create a vision on local energy systems to derive its possible functions. All system 
dimensions should be considered in this vision  and also future DSO roles in these systems’ 
configuration. As the three different DSO organization models indicate, control levels of DSOs in 
local systems vary and therefore it is important to explore what effects alternative control 
models would have on the energy infrastructure and existing business model of DSOs. As most 
of the suggestions to DSO engagement cannot be carried out in the current market organization, 
it is recommended to explore these future roles in several pilot projects. 
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6.3 Theoretical reflection 

To investigate the social innovation of rising LSEC organizations in the Netherlands and explore 
possible future engagement of DSOs, social organization theory has been added to transition 
studies theory in this research. The empirical analyses of this thesis report provides 
implications for the SNM approach to study innovations and provides grounds for theoretical 
reflection. The SNM framework and insights from transition theory are useful in describing the 
position of LSECs in the socio-technical system of energy provision. Framing their organizations 
as a niche development helps to understand and structure their development process as well as 
their desires for systemic change. By adding social organization theory, a more integral 
understanding of LSEC organizations is obtained by focusing on functions, services and 
control/management models. However, it must be emphasized that its use is exploratory and 
needs further validation. 
 
In the first part of this thesis research, insights from social organization theory were added to 
the investigation of the three internal niche processes (i.e. actor network building, expression of 
expectations and learning). As a first step in understanding the development of LSECs, the social 
organization of tools used by these organizations have been investigated. This focus helped to 
indicate what services and technologies LSECs experiment with. The analysis shows that 
besides these, LSECs also experiment with management models and financing schemes of the 
technology tools. There experiments thus have a broad focus and all contribute to mobilizing 
the local community (households as well as organizations) to participate in more sustainable 
energy practices. The focus on services of LSECs and their social character showed that learning 
about how to organize themselves is important to create sufficient capabilities to grow and to 
legitimize their existence in the energy sector.  
 
The added focus on tools and services broadens the understanding of this niche development 
and contributes to framing the desired system configuration. In some cases, barriers 
encountered were extracted in both the SNM analysis as well as the social organization analysis, 
indicating that the use of both theories sometimes leads to overlapping findings. Although the 
theories have a deviating focus, they thus partly obtain the same goals. So where does social 
organization theory provide new insights for SNM scholars? I think that because of the broad 
focus of LSECs, the focus on tools is a sufficient first step in defining their organizations before 
focusing on their development process. It thus helps frame their ambitions and reasons for 
using particular tools in their development. This focus showed that for example, reselling 
energy (one of the used tools) is not an aspired service of LSECs on the long term because their 
members are not so much interested in this service. The theories together thus obtain a more 
integral understanding of desired system configurations and encountered barriers in 
developing these (future) systems. 
 
In the second part of this research, a focus on tools and roles is used to investigate possible 
engagement of DSOs in niche development. Although transition theory emphasizes the 
formation of broad and deep actor networks and involvement of powerful regime actors in 
niche practices to translate these successfully in a adapted regime, it does not provide much 
insights on how to study possible involvement of regime actors in niche developments. Within 
transition studies, no structural guidance on how to study actor dynamics in niche development 
is available yet. Insights from social organization theory are useful in exploring the existing 
interactions between LSECs and DSOs by focusing on the roles both parties have in developing 
certain projects and innovative practices. By studying desired services of LSECs and relating 
these to DSO visions, future DSO organization models are developed. Such a focus gives more 
insight in possible organizations of future electricity systems and the outcomes stress the 
importance of making an inventory of functions and responsibilities needed to acquire such 
systems. More research on roles of niche actors and functions of used tools in niche 
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development adds to understanding how transitions can be realized, but further exploration of 
how to integrate these insights into transition studies theory is needed. 

6.3.1 Additional suggestions for future research 
This research is of explorative nature in two ways; in adding social organization of energy 
systems’ theory to transition studies and in exploring the relation between LSECs and DSOs 
(niche initiator vs. regime actor interaction). Because of this focus, interesting findings that 
cannot be fully explained with the chosen research approach have been found and can add to 
understanding LSECs as a niche and the development process towards local energy systems. 
Some suggestions for future research are already proposed in the two former paragraphs, which 
follow from managerial and theoretical reflection. Additional suggestions for future research are 
proposed and constitute the following ideas: 

o As the literature review suggests, interactions with other stakeholders in the electricity 
system are important for the success of LSECs. These interactions, especially with 
municipalities, energy suppliers and ISPs, came about to be of influence in niche 
development by studying LSECs but have not been analyzed in detail. Future research 
could thus elaborate on these interactions and the theoretic perspective used in this 
research provides ground on which to study these interactions. 

o Within this research, the development of local energy systems is approached from the 
perspective of LSEC desires and DSO roles. However, other actor groups could also 
realize local energy systems and thus provide an opportunity for future research. Which 
other stakeholders could be ‘agents’ of local energy system development? These could 
for example include cities or industrial areas. Insights in their desires will contribute to 
a more integral understanding of local energy systems’ organization models. The 
suggested organization models in this research could thus be enriched by developing 
these from other actors’ perspectives. 

o Other countries, such as England, Denmark and Germany have more developed local 
energy systems and energy community cultures and therefore provide an interesting 
case to learn from. The varying contexts of DSO responsibilities and national energy 
systems are important to consider in such comparative case-studies, but still lessons can 
be learned from those situations when translated correctly to the Dutch energy context. 

o Finally, especially energy savings seem to be problematic sustainability practices to 
obtain by LSECs. Future research could focus on how energy consumers can be 
motivated to invest in energy saving measures and investigate why improvements are 
not put into action after insights in energy consumption patterns are created. In 
addition, such research can also focus on possible ESCO concepts and how these are 
institutionally embedded in the Dutch energy regime.  

6.4 Limitations of the research approach 

From a methodological point of view, this thesis research has some limitations. A qualitative 
research design is chosen to analyze participants’ perceptions and experiences. The  methods 
for data collection are conducting interviews and a focus group, which are indirect ways of 
gathering information. The relevant information for this research is first filtered through the 
views of the interviewees and then through my interpretations of their expressions. These steps 
mediate between the real world and my research and therefore relevant information might be 
lost in the research process.  
 
Creswell (2009) explains that the researcher is the primary instrument in data collection and 
therefore it can be possible that my presence biased the responses. In addition to my presence, 
the fact that I carried out this research project for DSO Enexis and some of the studied LSECs are 
part of the operational area of Enexis can have influenced the outcomes of this research. The fact 
that these LSECs might interact with Enexis in the future can have biased their responses to my 
questions. Most importantly, qualitative research always entails a form of interpretation bias as 
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no objective ‘interpretations’ of data can be made. Off course, this bias is tried to be minimalized 
using several validation techniques, as explained in Chapter 2. 
 
Besides an interpretation bias, there is another bias concerning data collection. Due to time 
constraints, saturation is not reached for all data sources. Saturation is reached in exploring the 
visions and ambitions of LSECs as after some interviews problem statements overlapped and no 
further insights were obtained (besides, of course, enrichements of earlier found problems), 
however; I only interviewed one representative of each community which were all board 
members, project managers or active members, so it could be that their perspectives on the 
research issues differ from the perceptions of other community members. That is why this 
matter is suggested as a future research topic in paragraph 6.2. For the other two data sources; 
DSO perspectives and visions of experts in the field of energy regulations, not all perceptions 
could be included due to limited time available for this research. The focus group discussion was 
planned for two hours, but after this time frame the discussion had to be wrapped up. More time 
for this discussion might thus have given a clearer picture of the participants’ visions. Moreover, 
only visions of representatives of Enexis are included in this research while other DSOs exist in 
the Netherlands.  
 
The three interviewed experts provided relevant perspectives on energy regulations, but of 
course their views follow from their contexts. They all are involved in current regulatory 
negotiations (on DSO roles) and the formulation of future energy regulations, which may have 
biased their views. In addition, there might be other relevant expert opinions deviating from the 
visions of the three interviewed experts in this research. However, different views have been 
encountered and there thus is no sign of ‘one-sided’ information. 
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Appendix A: List of Interviewees 

Local Sustainable Energy Communities 
 
Organization: Position: Reference: Date of interview: 
CALorie Project manager (paid) Interviewee01 01/05/2014 
Hilverstroom & Gas Project manager (paid) Interviewee02 09/04/2014 
ONE President Interviewee03 18/04/2014 
De Groene Reus President Interviewee04 28/04/2014 
DEH Member advisory board Interviewee05 29/04/2014 
Energie Dongen Secretary Interviewee06 08/04/2014 
Weert Energie Secretary Interviewee07 18/04/2014 
Energie-U Board member Interviewee08 07/05/2014 
WEL President Interviewee09 06/05/2014 
Vogelwijk Energie(k) Chairman Interviewee10 11/04/2014 
Morgen Groene Energie Project member collective solar roof Interviewee11 10/04/2014 
Texel Energie President (paid) Interviewee12 17/04/2014 
Lochem Energie Manager research & customers (former 

board member) 
Interviewee13 25/04/2014 

ECD Project manager (paid) Interviewee14 30/04/2014 
Stichting Wiek Board member and initiator Interviewee15 05/05/2014 

Focus Group Enexis holding 
 
Organization: Position: Reference: Date focus group: 
Enexis Compliance officer Regulation Participant01 05/06/2014 
Enexis Advisor smart meters Participant02 05/06/2014 
Enexis Innovator Participant03 05/06/2014 
Enexis Manager Strategy Development Participant04 05/06/2014 
Fudura Business Developer Participant05 05/06/2014 

Expert interviews ‘Energy regulatory affairs’ 
 
Organization: Position: Reference: Interview Date: 
Enexis ltd President Regulation Expert01 18/06/2014 
University of 
Amsterdam / TNO 

Researcher Energy Regulations Exper02 01/07/2014 

ACM / University of 
Groningen 

Specialist Regulatory Economics (ACM) / 
Professor of regulation of energy markets 

Expert03 03/07/2014 
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Appendix B: Interview Guides 

B.1. Interview Guide: Visions on the future electricity system from the perspective of 
LSECs 
 
Introductie: 
Voorstellen 
Interviews worden als input voor mijn thesis gebruikt 
Alvast bedankt voor uw tijd, ik denk dat het ongeveer 1 uur gaat duren 
Vind u het goed als ik het gesprek opneem? 
Het interview is opgebouwd uit verschillende delen;  
1: coöperatie verleden/heden en toekomst hebben 
2: toekomstig energie systeem 
3: rol van de netbeheerder  
 
Inleidende vragen: 
Naam coöperatie: 
Geïnterviewde: 
Functie binnen de coöperatie en sinds wanneer betrokken: 
Oprichtingsjaar coöperatie: 
Aantal leden/klanten: 
Organisatiemodel (vereniging, stichting, VvE, coöperatie, bv): 
 
Hoe belangrijk is de coöperatieve organisatie / het samen doen? 
 
Ambities en doelen 
 
Deel A: Visies en ambities van lokale initiatieven: 
Welke techniek is aanwezig (opwek, management systemen, slimme apparatuur)? 
 
Wie is eigenaar van deze systemen (en wie krijgt het rendement)? 
 
Wie beheert en onderhoud deze systemen? 
 
Wat zijn uw ambities met deze techniek (functies en services)? (wilt u bijvoorbeeld vraag en 
aanbod van energie op elkaar afstemmen en echt energie aan elkaar transporteren? / wilt u uw 
verbruik verplaatsen naar wanneer er lokale opwek is? Etc.) 
 
Wilt u graag energie aan elkaar verhandelen? Aan de buurman zonder PV? 
 
Denkt u dat energie monitoren helpen in het bereiken van uw doelen? En hoe / waarom? 
Welke lessen hebben jullie tot nu toe geleerd in jullie ontwikkeling? 
 
Deel B: Het toekomstige energiesysteem 
Hoe ziet u het toekomstige energiesysteem voor u? 
 
Welke actoren zijn volgens u belangrijk in het toekomstige energiesysteem? 
 
Welke plaats nemen de energiecoöperaties in? 
 
Welke veranderingen (regulatorisch/economisch/verantwoordelijkheden) zijn belangrijk om 
dit te bereiken? 
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Deel C: Rol van de netbeheerder in het ontwikkelen van lokale projecten 
Is de netbeheerder op dit moment betrokken bij uw project? Zo ja, op welke manier? 
 
Hoe kan de netbeheerder u helpen in het realiseren van uw doelen en het verder ontwikkelen 
van uw lokale energie project? (korte termijn) 
 
Ziet u een rol/taak op korte en/of lange termijn? 
 
Wat houdt deze rol dan in? (meer doelen op lange termijn) 
 
Deel D: Rol van de netbeheerder in de toekomst 
Hoe denkt u over de rol van de netbeheerder in dit energiesysteem van de toekomst? 
 
Welke rol zou de netbeheerder moeten spelen in het implementeren van lokale opwek / opslag? 
Welke rol zou de netbeheerder in slimme meet- en controleapparatuur moeten spelen? 
Wie moet de data afkomstig van meters en sensoren beheren? 
Waarom? 
Wat mogen zij hier volgens u mee doen? 
Welke rol zou de netbeheerder moeten spelen in energie management systemen? 
Welke data is belangrijk voor het bereiken van uw doelen? 
Is deze data beschikbaar en bij wie? 
 
Heb ik nog iets gemist over de rol van de netbeheerder in de toekomst? 
 
Ten slotte ben ik benieuw d hoe u denkt over de rol van de netbeheerder in de energietransitie 
 
Deel E: Afsluiting 
Denkt u dat ik nog relevante informatie heb gemist? 
 
Raadt u me nog mensen aan die ik zeker niet moet missen in mijn onderzoek? / Die hier een 
goede visie op hebben? 
 
Ik wil u hartelijk danken voor uw tijd. Zoals eerder afgesproken zal ik u het transcript toesturen 
en u kunt een digitaal exemplaar van mijn onderzoeksrapport krijgen. Ik verwacht in september 
klaar te zijn. Zou u dat willen?  
 
Extra vragen aan Texel energie / Lochem energie  vervanging van onderdeel C: 
 
Deel C: Rol van de netbeheerder in het ontwikkelen van lokale projecten 
De netbeheerder is op dit moment betrokken in uw project, omdat u samen een pilot uitvoert. 
Kunt u wat meer vertellen over rol van de netbeheerder binnen de pilot? 
 
Helpt de pilot in het realiseren van uw doelen? Bent u blij met de pilot? 
 
Welke stakeholders zijn belangrijk voor het succes van de pilot? 
 
En in het ontwikkelen van uw project? 
 
Wat gebeurt er als de pilot afloopt? 
 
Kan de netbeheerder iets verbeteren aan haar rol binnen de pilot/samenwerking? 
 
Hoe kan de netbeheerder u verder helpen in het realiseren van uw doelen en het verder 
ontwikkelen van uw lokale energie project? (korte termijn en lange termijn) 
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B.2. Interview Guide: Fitting roles in the current market organization 
 
Mogelijke rollen netbeheerder: 
 
Politiek: actieve lobby voor systeem verandering? 
 
Barrière: Centraal gefocust systeem 
 
Tariefstructuur is niet ‘eerlijk’: 
Capaciteitskosten: standaard maar niet altijd nodig 
Transportkosten: alleen op verbruik, verliezen gesocialiseerd 
Belasting: alleen op verbruik en ‘duurste’ voor kleinverbruikers 
Er worden geen incentives gegeven energie op de juiste tijden te gebruiken, hierdoor is 
duurzaamheid moeilijk te stimuleren (wassen als de zon schijnt is niet gunstig, omdat je met 
salderen voordeliger uit bent). Tevens wordt energie eens per jaar afgerekend en zijn kosten 
niet inzichtelijk voor mensen. 
 
Met postcoderoos zijn moeilijk business-cases te formuleren (aparte aansluiting, door 
kostenopbouw in het systeem) 
Regelgeving is ingewikkeld en complex. 
Annelies: regelgeving is heel gedetailleerd, te veel eisen om innovatie te stimuleren. 
 
Inzichtelijk maken data voor eindgebruiker: 
Software ontwikkelen additioneel slimme meter (ECTUAL)? 
Met figuren en tabellen? 
 
Barrière: Energie data is niet inzichtelijk voor gebruikers. Extra software nodig bovenop slimme 
meter 
 
Dienstverlener: klantgericht en situatie specifiek opereren 
 
Barrière: Het is niet mogelijk energie te transporteren en samen te gebruiken tussen buren en in 
straten (lokaal balanceren van vraag en aanbod voor energie) 
 
Waarom is dit in de wetgeving niet mogelijk? Door leveranciersvergunning? Kan dat nu wel met 
nieuwe experiment? 
 
Barrière: alles is gestandaardiseerd, terwijl lokale voorzieningen allen anders zijn. 
 
Financier: 
Flexibele betalingsregeling aansluitingen / capaciteit 
Investering in energiebesparing 
 
Barrières: Aansluitingen zijn duur. Misschien meer flexibele betalingsmogelijkheden? 
Energiebesparingsmaatregelen worden niet doorgevoerd door hoge kosten en moeite (zolder 
opruimen) 
 
Mogelijkheden voor ESCOs? Waarom komt dit niet van de grond in Nederland? 
 
Technisch ontwikkelaar opslag faciliteiten / infrastructuur voor lokaal transport 
 
Barrière: Opslag faciliteiten voor succesvolle integratie van DG moeten ontwikkeld worden 
 
Wat zijn de verantwoordelijkheden van netbeheerders in het ontwikkelen van opslag? 
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Adviseur lokale energie situatie en project focus (systeem ‘vormer’ ipv enabler) 
 
Barrière: Gebrek aan kennis over integrale aanpak lokale duurzaamheid 
 
Samenwerking energie systeem 
 
Barrière: Nu gefragmenteerde verantwoordelijkheden; samenwerking nodig om transitie te 
bereiken (netbeheerder/woningcorporatie kunnen moeilijk samenwerken) 
 
 
In hoeverre kunnen netbeheerders partnerschappen aangaan voor 
energiebesparing/duurzaamheid? Denkt u dat dit nodig is in de toekomst? 
 
Overige barrières: 
Grotere projecten zijn nodig om onafhankelijkheid en energieneutraliteit te bereiken, maar deze 
zijn lastig te realiseren door hoge kosten en risico’s. (beleid meer gericht op 
participatiemaatschappij?) 
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Appendix C: Backgrounds on studied LSECs 

Local energy 
community: 

Year of 
establishment: 

Number of 
members: 

Buyers of PV 
systems: 

Buyers of collective 
green energy: 

CALorie 2009 500, 100 paying - - 
Hilverstroom & Gas 2012 55 - Unknown 
ONE 2013 150 - - 
De Groene Reus 2012 100 100 - 
DEH 2011 160  160 - 
Energie Dongen 2011 350 100 - 
Weert Energie 2013 40 4 - 
Energie-U 2010 400 - - 
WEL 2012 125 (and 70 

candidates) 
30 10 

Vogelwijk 
Energie(k) 

2010 250 (10% of district)  - 

Morgen Groene 
Energie 

2011 200 173 Unknown 

Texel Energie 2007 3200 200 Unknown 
Lochem Energie 2010 500 100 200 
ECD 2012 2 - - 
WIEK 1993 - - - 
 
  

91 
 



Empowering Local Energy Systems by J.M.J. Paulusse 

 
Appendix D: Articles 10 and 16 of the Dutch Electricity Act 1998 (in Dutch)  

• Artikel 10 
o 1. Het landelijk hoogspanningsnet omvat de netten die bestemd zijn voor 

transport van elektriciteit op een spanningsniveau van 110 kV of hoger en die 
als zodanig worden bedreven en landsgrensoverschrijdende netten met 
wisselstroom. 

o 2. Onze Minister wijst op verzoek een naamloze of een besloten vennootschap 
voor tien jaar als netbeheerder van het landelijk hoogspanningsnet aan. Bij het 
verzoek wordt een besluit van de Autoriteit Consument en Markt overgelegd 
waaruit blijkt dat is voldaan aan het bepaalde bij of krachtens artikel 10a, vierde 
lid, en 10b. 

o 3. De Autoriteit Consument en Markt besluit op verzoek van degene die wenst te 
worden aangewezen als netbeheerder van het landelijk hoogspanningsnet of 
naar aanleiding van een situatie, bedoeld in het achtste lid, of is voldaan aan het 
bepaalde bij of krachtens artikel 10a, vierde lid, en 10b. 

o 4. De Autoriteit Consument en Markt neemt de beschikking, bedoeld in het derde 
lid, overeenkomstig de procedure van artikel 10, vijfde en zesde lid, van de 
richtlijn en artikel 3 van verordening 714/2009. 

o 5. De Europese Commissie kan van een producent, een leverancier of de 
netbeheerder van het landelijk hoogspanningsnet de gegevens en inlichtingen 
verlangen die zij nodig heeft voor de uitvoering van artikel 10 van de richtlijn. 

o 6. Degene aan wie een verzoek is gedaan om gegevens en inlichtingen te 
verstrekken als bedoeld in het vijfde lid, is verplicht binnen de door de Europese 
Commissie gestelde redelijke termijn alle medewerking te verlenen die deze 
redelijkerwijs kan vorderen bij de uitoefening van haar bevoegdheden. 

o 7. De netbeheerder van het landelijk hoogspanningsnet meldt de Autoriteit 
Consument en Markt omstandigheden die aanleiding kunnen geven tot 
herziening van de beschikking, bedoeld in het derde lid. 

o 8. De Autoriteit Consument en Markt kan de beschikking, bedoeld in het derde 
lid, wijzigen of intrekken: 

 a. naar aanleiding van een melding als bedoeld in het zevende lid; 
 b. naar aanleiding van gewijzigde omstandigheden; 
 c. op verzoek van de Europese Commissie. 

o 9. Degene aan wie een ander net toebehoort dan het landelijk hoogspanningsnet 
of een landsgrensoverschrijdend net, wijst voor het beheer van dat net een of 
meer naamloze of besloten vennootschappen als netbeheerder aan. 

o 10. Een aanwijzing als bedoeld in het negende lid geldt voor een periode van tien 
jaar, te rekenen vanaf de dag waarop Onze Minister heeft ingestemd met de 
aanwijzing op grond van artikel 12, tweede lid. 

• Artikel 10a 
o 1. De netbeheerder, met uitzondering van de netbeheerder van het landelijk 

hoogspanningsnet, beschikt over de economische eigendom van het door hem 
beheerde net. 

o 2. Bij gelegenheid van een aanwijzing als bedoeld in artikel 10, negende lid, vindt 
voor zover nodig overdracht van de economische eigendom aan de aangewezen 
netbeheerder plaats. 

o 3. De overdracht geschiedt tegen verrichting van een tegenprestatie waarvan de 
waarde ten hoogste de opbrengst vertegenwoordigt van de exploitatie van het 
net, zoals deze op basis van algemene bedrijfseconomische uitgangspunten kan 
worden afgeleid van de door de Autoriteit Consument en Markt in de daaraan 
voorafgaande periode van vijf jaar vastgestelde tarieven met betrekking tot het 
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netbeheer. Deze tegenprestatie kan zowel bestaan uit een periodieke uitkering 
als uit een contant bedrag ineens. 

o 4. De netbeheerder van het landelijk hoogspanningsnet of een tot de groep als 
bedoeld in artikel 24b van Boek 2 van het Burgerlijk Wetboek waarvan de 
netbeheerder van het landelijk hoogspanningsnet deel uitmaakt behorende 
vennootschap beschikt over de eigendom van het landelijk hoogspanningsnet. 

• Artikel 10b 
o 1. Een netbeheerder maakt geen deel uit van een groep als bedoeld in artikel 24b 

van Boek 2 van het Burgerlijk Wetboek waartoe ook een rechtspersoon of 
vennootschap behoort die in Nederland elektriciteit produceert of levert of 
daarin handelt. 

o 2. Rechtspersonen en vennootschappen die deel uitmaken van een groep als 
bedoeld in artikel 24b van Boek 2 van het Burgerlijk Wetboek waartoe ook een 
rechtspersoon of vennootschap behoort die in Nederland elektriciteit 
produceert of levert of daarin handelt, houden geen aandelen in een 
netbeheerder of in een rechtspersoon die deel uitmaakt van een groep waartoe 
ook een netbeheerder behoort en nemen niet deel in een vennootschap die deel 
uitmaakt van een groep waartoe ook een netbeheerder behoort. 

o 3. Een netbeheerder en met de netbeheerder verbonden groepsmaatschappijen 
als bedoeld in artikel 24b van Boek 2 van het Burgerlijk Wetboek: 

 a. houden geen aandelen in een rechtspersoon die in Nederland 
elektriciteit produceert of levert of daarin handelt of in een 
rechtspersoon die deel uitmaakt van een groep waartoe ook een 
rechtspersoon behoort die in Nederland elektriciteit produceert of levert 
of daarin handelt; 

 b. nemen niet deel in een vennootschap die in Nederland elektriciteit 
produceert of levert of daarin handelt of in een vennootschap die deel 
uitmaakt van een groep waartoe ook een rechtspersoon of vennootschap 
behoort die in Nederland elektriciteit produceert of levert of daarin 
handelt. 

o 4. In aanvulling op het eerste tot en met het derde lid: 
 a. maakt de netbeheerder van het landelijk hoogspanningsnet geen deel 

uit van een groep als bedoeld in artikel 24b van Boek 2 van het 
Burgerlijk Wetboek waartoe ook een rechtspersoon of vennootschap 
behoort die gas produceert of levert of daarin handelt; 

 b. maakt de netbeheerder van het landelijk hoogspanningsnet geen deel 
uit van een groep als bedoeld in artikel 24b van Boek 2 van het 
Burgerlijk Wetboek waartoe een rechtspersoon of vennootschap behoort 
die activiteiten als bedoeld in het eerste lid of onderdeel a verricht 
buiten Nederland; 

 c. oefent de netbeheerder van het landelijk hoogspanningsnet geen 
directe of indirecte zeggenschap uit over een producent, een leverancier, 
een producent van gas of een leverancier van gas. 

o 5. Bij algemene maatregel van bestuur worden ter implementatie van artikel 9 
van de richtlijn nadere regels gesteld 

• Artikel 16 
o 1. De netbeheerder heeft in het kader van het beheer van de netten in het voor 

hem krachtens artikel 36 of 37 vastgestelde gebied tot taak: 
 a. de door hem beheerde netten in werking te hebben en te 

onderhouden; 
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 b. de veiligheid en betrouwbaarheid van de netten en van het transport 

van elektriciteit over de netten op de meest doelmatige wijze te 
waarborgen; 

 c. de netten aan te leggen, te herstellen, te vernieuwen of uit te breiden, 
waarbij in overweging worden genomen maatregelen op het gebied van 
duurzame elektriciteit, energiebesparing en vraagsturing of decentrale 
elektriciteitsproductie waardoor de noodzaak van vervanging of 
vergroting van de productiecapaciteit ondervangen kan worden; 

 d. voldoende reservecapaciteit voor het transport van elektriciteit aan te 
houden; 

 e. op de grondslag van artikel 23 derden te voorzien van een aansluiting 
op de netten; 

 f. op de grondslag van artikel 24 ten behoeve van derden transport van 
elektriciteit uit te voeren; 

 g. het bevorderen van de veiligheid bij het gebruik van toestellen en 
installaties die elektriciteit verbruiken; 

 h. op verzoek van een producent vast te stellen of diens productie-
installatie geschikt is voor de opwekking van duurzame elektriciteit dan 
wel of sprake is van een installatie voor warmtekrachtkoppeling met een 
bij ministeriële regeling vast te stellen mate van reductie van de uitstoot 
van kooldioxide dan wel of sprake is van een installatie voor 
hoogrenderende warmtekrachtkoppeling, alsmede of de inrichting om te 
meten geschikt is voor de meting van de elektriciteit die met de 
productie-installatie wordt opgewekt en op een net of een installatie 
ingevoed; 

 i. de hoeveelheid elektriciteit te meten die afkomstig is van een 
productie-installatie voor duurzame elektriciteit of klimaatneutrale 
elektriciteit of van een installatie voor warmtekrachtkoppeling; 

 j. koppelingen met andere netten te realiseren en reparaties aan zijn net 
uit te voeren; 

 k. onverminderd artikel 79, op een geschikte wijze gegevens te 
publiceren over koppelingen tussen de netten, gebruik van de netten en 
de toewijzing van transportcapaciteit; 

 l. afnemers alle gegevens te verstrekken die zij voor een efficiënte 
toegang tot het net inclusief het gebruik ervan nodig hebben; 

 m. voorzieningen te treffen in geval van een faillissement van een 
leverancier van elektriciteit aan afnemers als bedoeld in artikel 95a, 
eerste lid; 

 n. ervoor zorg te dragen dat een afnemer als bedoeld in artikel 95a, 
eerste lid, voor elke aansluiting beschikt over een geïnstalleerde 
meetinrichting, tenzij die afnemer blijkens de voorwaarden, bedoeld in 
artikel 31, eerste lid, onderdelen a of b, beschikt over een onbemeten 
aansluiting; 

 o. zorg te dragen voor het beheer en onderhoud van de bij een afnemer 
als bedoeld in artikel 95a, eerste lid, geïnstalleerde meetinrichting; 

 p. afnemers, niet zijnde afnemers, als bedoeld in artikel 95a, eerste lid, 
desgevraagd een meetinrichting ter beschikking te stellen; 

 q. zijn netten te beschermen tegen mogelijke invloeden van buitenaf. 
o 2. In aanvulling op de taken, bedoeld in het eerste lid, heeft de netbeheerder van 

het landelijk hoogspanningsnet tevens tot taak: 
 a. technische voorzieningen te treffen en systeemdiensten uit te voeren, 

waaronder het aanhouden van voldoende productiereservecapaciteit, 
die nodig zijn om het transport van elektriciteit over alle netten op een 
veilige en doelmatige wijze te waarborgen; 
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 b. mede ten behoeve van de andere netbeheerders de technische 

voorzieningen en systeemdiensten, bedoeld onder a, te benutten; 
 c. op de grondslag van paragraaf 7 van dit hoofdstuk ten behoeve van 

derden transport van elektriciteit uit te voeren met behulp van het 
landelijk hoogspanningsnet, voor de uitvoer van die elektriciteit vanuit 
Nederland naar een afnemer of leverancier in het buitenland, dan wel 
voor de invoer van die elektriciteit vanuit het buitenland naar een 
afnemer of leverancier in Nederland; 

 d. een passend niveau van voorzieningen te treffen en te handhaven, 
waaronder het aanhouden van voldoende productiereservecapaciteit, in 
verband met de leveringszekerheid op de korte en de lange termijn; 

 e. [vervallen;]  
 f. indien Onze Minister hem dit opdraagt, werkzaamheden te verrichten 

ter uitvoering van de taak, bedoeld in artikel 4a; 
 g. andere netbeheerders de gegevens te verschaffen die nodig zijn om 

een betrouwbare en efficiënte werking, alsmede de samenhangende 
ontwikkeling en interoperabiliteit, van de netten te waarborgen. In geval 
van grensoverschrijdende koppeling met andere lidstaten van de 
Europese Unie dan wel met niet lidstaten wisselt de netbeheerder van 
het landelijk hoogspanningsnet met de betreffende netbeheerders in die 
landen, in overeenstemming met de operationele minimumvereisten als 
bedoeld in artikel 31, elfde lid, tijdig en op doeltreffende wijze gegevens 
uit over het functioneren van de landgrensoverschrijdende netten; 

 h. samen te werken met buitenlandse instellingen die op grond van 
nationale wettelijke regels zijn belast met het beheer van een 
transmissiesysteem als bedoeld in artikel 2, onderdeel 4, van de richtlijn 
in geografische gebieden als bedoeld in artikel 12, derde lid, van 
verordening 714/2009 teneinde een concurrerende interne markt voor 
elektriciteit tot stand te brengen; 

 i. te beschikken over één of meer geïntegreerde systemen in geografische 
gebieden als bedoeld in artikel 12, derde lid, van verordening 714/2009 
waaraan twee of meer lidstaten meewerken voor de toewijzing van 
capaciteit en voor de controle op de beveiliging van het net; 

 j. het innen van congestielasten en betalingen in het kader van het 
vergoedingsmechanisme overeenkomstig artikel 13 van verordening 
714/2009; 

 k. onverminderd artikel 79, eerste lid, het openbaar maken van 
informatie die nodig is voor doeltreffende mededinging en een efficiënte 
werking van de markt; 

 l. de taken te vervullen die voortvloeien uit verordening 714/2009; 
 m. samen te werken met het Agentschap. 

o 3. Het is anderen dan de desbetreffende netbeheerder verboden een taak uit te 
voeren als bedoeld in het eerste of tweede lid, behoudens voor zover het betreft 
het realiseren van de aansluiting van een afnemer als bedoeld in artikel 16c, het 
aanleggen van een landsgrensoverschrijdend net of het aanleggen, beheren en 
onderhouden van een net als bedoeld in artikel 15, eerste lid, dan wel ter 
uitvoering van een procedure als bedoeld in artikel 20, derde lid. 

o 4. Producenten, leveranciers en handelaren onthouden zich van iedere 
bemoeiing met de uitvoering van de taken die op grond van het eerste of tweede 
lid aan een netbeheerder zijn opgedragen. 

o 5. [Vervallen.]  
o 6. Indien een netbeheerder energie inkoopt ter uitvoering van zijn wettelijke 

taken, doet hij dit op basis van een transparante, niet-discriminatoire en 
marktconforme procedure. 
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o 7. Een besluit als bedoeld in het tweede lid, onderdeel f, wordt gepubliceerd in 

de Staatscourant. 
o 8. Bij algemene maatregel van bestuur worden regels gesteld ter uitvoering van 

de taak, bedoeld in het eerste lid, onderdeel m. Deze regels hebben mede 
betrekking op de wijze waarop enerzijds de netbeheerder van het landelijk 
hoogspanningsnet en anderzijds de producenten, leveranciers, handelaren en 
afnemers zich jegens elkaar gedragen in verband met de uitvoering van de taak, 
bedoeld in het tweede lid, onderdeel d. 

o 9. De Autoriteit Consument en Markt brengt advies uit over het ontwerp van de 
algemene maatregel van bestuur, bedoeld in het achtste lid. De voordracht voor 
een krachtens dit artikel vast te stellen algemene maatregel van bestuur wordt 
niet gedaan dan nadat het ontwerp in de Staatscourant is bekendgemaakt en aan 
een ieder de gelegenheid is geboden om binnen vier weken na de dag waarop de 
bekendmaking is geschied, wensen en bedenkingen ter kennis van Onze Minister 
te brengen. Gelijktijdig met de bekendmaking wordt het ontwerp aan de beide 
kamers der Staten-Generaal overgelegd. 

o 10. Tot de voorzieningen die de netbeheerder van het landelijk 
hoogspanningsnet ter uitvoering van zijn taak bedoeld in het tweede lid, 
onderdeel d, treft, behoren het voor transport van elektriciteit handhaven van 
reservecapaciteit die groot genoeg is om de operationele netwerkveiligheid te 
waarborgen en het samenwerken met netbeheerders waarmee hij een 
landgrensoverschrijdend net heeft. 

o 11. Een beslissing tot het aanleggen van een landsgrensoverschrijdend net door 
de netbeheerder van het landelijke hoogspanningsnet dan wel door een ander 
als bedoeld in het zesde lid wordt niet genomen dan in nauwe samenwerking 
met de netbeheerders in andere landen waarmee een landgrensoverschrijdend 
net tot stand wordt gebracht en andere relevante netbeheerders. 

o 12. Indien de netbeheerder van het landelijk hoogspanningsnet het 
noodzakelijke acht voorzieningen te treffen als bedoeld in artikel 16, tweede lid, 
onderdeel d, ter uitvoering van zijn taak de leveringszekerheid voor de lange 
termijn te waarborgen, verstrekt hij de Autoriteit Consument en Markt een 
overzicht van de te nemen maatregelen en de gevolgen van die maatregelen voor 
afnemers en het functioneren van de markt. De Autoriteit Consument en Markt 
zendt het overzicht vergezeld van haar advies aan Onze Minister. De 
maatregelen behoeven de goedkeuring van Onze Minister. 

o 13. Onze Minister verleent zijn goedkeuring niet eerder dan vier weken nadat 
het overzicht en het advies, bedoeld in het dertiende lid, aan beide kamers der 
Staten-Generaal is overgelegd. 

o 14. Indien de netbeheerder van het landelijk hoogspanningsnet deelneemt aan 
een gemeenschappelijke onderneming waaraan ook een verticaal geïntegreerde 
buitenlandse instelling die op grond van nationale wettelijke regels is belast met 
het beheer van een transmissiesysteem als bedoeld in artikel 2, onderdeel 4, van 
de richtlijn deelneemt, draagt de netbeheerder van het landelijk 
hoogspanningsnet er zorg voor dat de gemeenschappelijke onderneming een 
nalevingsprogramma ontwerpt, door het Agentschap laat goedkeuren en 
implementeert met maatregelen die moeten worden genomen om 
discriminerend en concurrentieverstorend gedrag uit te sluiten. 

o 15. Voordat de netbeheerder van het landelijk hoogspanningsnet 
congestiebeheersprocedures hanteert voor landsgrensoverschrijdende netten, 
legt hij deze procedures ter goedkeuring voor aan de Autoriteit Consument en 
Markt. 
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