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Smart grids and institutional change: Emerging 
contestations between organisations over smart energy 
transitions  
Friederike Rohdea,b, Sabine Hielscherc,d 

Abstract  
Smart grids are promoted as promising pathways for dealing with new grid challenges that have arisen by the 
introduction of renewable energies. In Germany, increasing shares of volatile renewables have led to a growing 
number of smart grid pilot projects and related regulatory and market developments. Even though, much has been 
done to develop the smart grid, significant difficulties remain, in particular, the re-negotiation of new roles and 
responsibilities of the organisational actors involved. From a sociological perspective, these shifts imply changes 
to current institutional arrangements within energy systems. Drawing on new organisational institutionalism and 
a qualitative analysis of German smart grid developments, this paper sheds light on organisations’ differing 
practices aimed at creating, maintaining and disrupting institutions (i.e. institutional work). First, we show how 
organisations’ existing roles, rules, norms, and beliefs are being challenged (or not) through the rise of smart grid 
technologies and what contestations have arisen within the smart grid field. Second, we analyse how organisations 
attempt to influence institutional changes and identify five different forms of institutional work conducted by actors 
in the German smart grid field. The paper demonstrates how organisations within smart grid developments attempt 
to reconfigure institutional arrangements in diverging or even contradictory ways. The paper reveals how the re-
institutionalisation processes related to smart grids require fundamental changes in the common meaning system. 
Implementing these changes will remain a challenge if actors try to maintain existing institutional arrangements.  

Keywords: Smart Grids, organisations, institutional change, issue-based field, institutional work 

1. Introduction 

The German ‘Energiewende’ (sometimes called ‘energy turnaround’) has led to the need of integrating 
fluctuating renewable energies into the German electricty grid. As part of these developments, high 
expectations have been expressed when implementing smart grid technologies to match renewable 
energy supply and demand. The basic idea of a smart grid ‘amounts to coupling the electricity delivery 
infrastructure with modern telecommunications and sending technology (…) the real promise of the 
smart grid is the ability to process and analyse large amounts of information’ [1 p. 61] to cope with the 
future energy supply challenges [2] and create a more sustainable energy system [e.g. 3]. Advocates 
consider smart grids as a solution for ‘almost every thinkable energy issue’ [4] but there is lack of a 
shared vision [5] and common definition [6]. In addition to offering technological opportunities to 
integrate fluctuating renewable energy, smart grids are said to solve a wide range of social challenges 
[7], such as enabling new practices of flexible energy consumption [8]. As argued by Lösch and 
Schneider, future smart grid developments require substantial changes to existing relationships, 
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constellations and interactions of all actors [9]. Smart grid developments are referred to as all activities 
aimed at testing, demonstrating and implementing smart grids. These developments profoundly 
challenge incumbent paradigms and patterns of thought within the current energy system [10]. It is the 
existing institutional order that is challenged and becomes the subject of ongoing negotiations between 
actors in smart grid developments. For example, the shift from centralised actors and structures to local 
self-organising structures implies a fundamental change in common meaning systems. This paper aims 
to gain a better understanding of how smart grid developments challenge existing institutional 
arrangements. Conceptually, our work is based on organisational institutionalism, which is a 
sociological perspective on institutions with a particular emphasis on organisations. We aim to show 
how organisations involved in German smart grid developments engage in ‘institutional work’ i.e. trying 
to actively shape the respective institutional changes so that they can take up their preferred roles and 
responsibilities. Their endeavours have led to a multiplicity of aims, interests and belief systems linked 
to smart grid developments that currently exist alongside each other. In our analyses, we focus on the 
overarching contestations and forms of institutional work that occur within the German smart grid field, 
of which pilot projects are an important part. 

Although the key roles of institutions have been acknowledged in energy system transformations (e.g. 
sustainability transitions have conceptually been founded on institutional theory) [11], this conceptual 
framing has been under-utilised for some time [12]. Several scholars have indicated the relevance of 
changing institutional structures for the development of smart grids, or more generally smart energy 
systems [13–15] and called for institutional theory to be brought into discussions on low-carbon-energy 
transitions [e.g. 16,17]. Recently institutional theory and new institutionalism have received 
considerable attention for the way in which they conceptualise socio-technical dynamics in energy 
transitions [18], and there is a growing body of literature applying institutional theory to energy 
transitions [e.g. 16] or the adoption of smart technologies such as smart meters [19]. Since smart grids 
consist of diverse layers of socio-cultural processes and organisations, all stakeholders, from energy 
suppliers to households, have to undergo fundamental changes. These changes do not only have to do 
with their role but also their routine practice and beliefs about how energy should be produced, 
transported and consumed. Consumers are turning into prosumers, transmission system operators have 
to coordinate flexible energy production, and energy suppliers have to introduce new ways to incentivise 
flexible energy demand practices. As part of these on-going transformations, actors alter their current 
positions and deal with conflicting interests [20].  

Crucial to implementing smart grids is the establishment of common rules about how the activities and 
responsibilities of existing and emerging organisations (such as IT-developers and start-ups) can be 
coordinated within a highly heterogeneous field (i.e. the smart grid field consists of, for instance, energy 
suppliers, transmission and distribution system operators, energy consumers, aggregators, and 
ICT/software and hardware providers). Efforts to establish such rules have been subject to contestations 
due to diverse interests, opportunities to benefit (or not) and different organisational cultures (e.g. start-
ups versus large established organisations).  

This paper sheds light on the institutional change processes linked to German smart grid developments 
in two ways. First, we analyse relevant contestations within the smart grid field, and investigate how 
actors’ existing practices linked to their roles, norms and beliefs are challenged (or not) through 
introducing smart grids. Second, we examine how actors attempt to influence and/or steer these 
institutional changes. Conceptually, we draw on new institutionalism to examine the institutional 
changes linked to smart grid developments. In particular, we make use of the following three concepts: 
organisational field [21], or more specifically issue-based field [22], pillars of institutions [23] and 
institutional work [24]. These concepts help to develop an understanding of how the institutional order 
(i.e. institutionalised rules, roles and belief systems) is being challenged through current smart grid 
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developments, and how organisations are attempting to influence efforts to advance smart grid 
deployments.  

We address the following research question:  

What challenges do organisations involved in smart grid developments currently face and how 
do they attempt to engage in processes of institutional change? 

We focus our analysis on the contestations between organisations, specifically formal, complex or large-
scale organisations, which are defined as social units characterised by a planned order  and goal-oriented 
activities[25]. When we talk about actors and actions, we refer to collectively organised actions taking 
place in and/or between organisations and do not focus on individual users and their roles within smart 
grid developments [4, 25–27]. The remainder of this paper is structured as follows: Section 2 provides 
information on smart grid developments in Germany and situates the paper in the academic literature on 
smart grids. It is followed by an outline of the conceptual framework (Section 3) and a description of 
the methodological approach (Section 4). Section 5 presents the findings, including the relevant 
organisational actors and core contestations between them within the smart grid field in Germany. 
Section 6 discusses the different forms of institutional work identified and their relevance for smart grid 
developments. In conclusion, we consider why the introduction of smart grids has not met initial 
expectations. 

2. Background: Smart grid developments in Germany and the role of Institutions 

The growing penetrations of renewable and distributed energy resources pose significant challenges for 
the stability, efficiency and reliability of existing energy system operations [29]. In Germany, the share 
of renewable energy in electricity production increased from 8.6% in 2002 to 50.5% in 20204. 
Consequently, since 2008, the implementation of smart grids has become one of the main issues in 
energy policy developments and funding programmes in Germany. The first initiative to support smart 
grids was a funding program called ‘E-Energy - ICT-based energy system of the future’ launched by the 
Federal Ministry of Economics and Energy (BMWi) in partnership with the Federal Ministry for the 
Environment, Nature Conservation and Nuclear Safety (BMU). Between 2008 and 2013, six smart grid 
pilot projects were initiated to establish several smart grid model regions and develop recommendations 
for a smart grid roadmap. In 2011, the German Federal Network Agency for Electricity, Gas, 
Telecommunications, Post and Railway (Bundesnetzagentur) led an attempt to define smart grids and 
introduced a distinction between smart grids (i.e. aspects related to network capacity) and the smart 
market (i.e. aspects related to amounts of energy) [30]. The German Federal Association of the Energy 
and Water Industry (BDEW) defined a smart grid as,   

‘An energy network, which integrates the consumption and feed-in behaviour of all market 
participants connected to it. It represents an economically efficient, sustainable production 
system that has the aim to create low level losses and high availabilities`[own translation] [30 
p. 12]. 

In 2014 and 2015, a  ‘Weißbuch’ (white book) and ‘Grünbuch’ (green book) called ´Ein Strommarkt für 
die Energiewende` (an electricity market for the energy turnaround) was set in motion. All interested 
stakeholders were able to formulate position statements linked to possible changes to the electricity 
market design, capacity reserve solutions and/ or balancing responsibilities. In 2016, the BMWi funded 

 
 

4 https://energy-charts.info/charts/renewable_share/chart.htm?l=de&c=DE (asessed 15.01.2021) 
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four regions within the SINTEG – ‘Schaufenster intelligente Energie’ (showcase intelligent energy) 
funding programme and created a temporary regulation environment that allowed for ‘experimentation 
possibilities’. These opportunities offered SINTEG participants to practically test new network 
operation concepts, technologies, processes and business models. Another key step was the law on the 
digitalisation of the Energiewende (LDW), which has predominantly regulated the rollout of intelligent 
measurement systems (i.e. smart meters and related communication infrastructures, such as smart meter 
gateways). Intelligent measurement systems are an important technological premise for facilitating bi-
directional information flow within the electricity system [32]. Beyond these technological challenges, 
the ‘Barometer Digitalisierung der Energiewende’  (barometer digitalisation of the energy turnaround) 
in 2018 identified ‘adherence to traditional structures and working methods’ as a reason for the poor 
progress in smart grids developments [32 p. 67]. The latest report stated that the ‘involved actors should 
overcome thinking and working in silos’ [33 p. 57].  

The development of smart grids is not only a technological endeavour but also a social one [35]. Energy 
supply systems are highly institutionalised, ‘they are full of regulations, norms, and socially and 
culturally defined patterns of thinking’ [36 p. 824], which are potentially deeply challenged through 
smart grid developments. New standards and regulations need to be developed, policies and market 
mechanisms have to be adjusted, novel technologies require maturing [37] and existing actors’ roles are 
being redefined within these developments. Reviewing smart grid projects across Europe, Gangale et al. 
[29] have suggested that the distributions system operators (DSOs) will have to take a more active role 
in managing and operating their networks in order to improve the efficiency, reliability and security of 
networks through smart grid technologies. Grid operators are increasingly forced to conduct measures 
to redispatch and balance the grid. Other organisations, such as technology manufacturers and 
information and communication technology developers, have become increasingly interested in creating 
smart grid technologies for the energy sector, bringing in novel technologies and business models 
[14,29]. Existing demands and expectations from a diverse set of actors draw attention to the fact that 
smart grid developments are subject to societal negotiations processes in which actors bring their own 
interests to the table [38]. The necessary coordination requirements between heterogenous organisations 
and institutional changes that are part of these negotiation processes pose huge challenges to the 
organisations involved [7,38]. These changes include, for example, a paradigm shift from centralised 
structures and markets to decentralised, regional and local self-organising structures [10].  

So far, some of the social science research on energy transitions [e.g. 14] has highlighted the key role 
of institutions within smart grid developments [e.g. 2,36] and has argued that ‘the study of institutions 
must therefore form a key component of analysis and policy formulation’[16 p. 223]. Scholars have 
investigated the roles of particular groups of actors such as new entrants [14], incumbent utilities [39] 
and the smart grid industry [5]. Other research has focused on issues of trust and confidence [40] to 
build actors’ relations and stressed the importance of collaborations between actors [41]. Andrews-
Speed [16] has argued for a broader institutional perspective that pays attention to political and economic 
systems, which determine the pace and path of energy transitions in a particular country. Institutional 
theory has also been applied to compare low-carbon energy system transformations across countries 
[18]. Fuenfschilling and Truffer [15] have provided some conceptual foundations for explaining levels 
of structuration of socio-technical systems as ‘degrees of institutionalisation’ and make use of the notion 
of ‘institutional logics’ to understand how structures become established in energy transitions [42]. With 
this paper, we strengthen the recent ‘rediscovery’ of institutional theory [13,16,18] for explaining change 
processes linked to smart grid developments. 

Although there have been some attempts to overcome these challenges in Germany, in depth analyses 
of the reconfigurations and contestations between organisations that occur within smart grid 
developments are still largely under-researched [43]. Up to this point, little research has gone into 
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looking more closely at the forms of ‘institutional work’ actors engage in and how they shape the course 
of institutional changes. We address this gap by shedding light on the institutional change processes 
linked to German smart grid developments in two ways. First, by showing how actors’ existing practices, 
roles and beliefs are challenged (or not) through the introduction of smart grid technologies. Second, we 
reveal how actors attempt to influence and/ or steer institutional changes. Drawing on new 
institutionalism and examining smart grid pilot projects makes it possible to study the processes of 
institutional change (including negotiations between organisations) and practices of institutional work 
(including the ways in which actors maintain, disrupt and create institutions).  

3. Conceptual framework: Investigating institutional changes 

Smart grid developments call for a change of existing institutions and institutional arrangements (i.e. 
overarching rules and requirements such as regulations and standards) [23] within the electricity sector. 
Due to these changes, organisations have to undergo several adaptation processes, which could 
potentially hugely influence their day-to-day operations, collaborations with other actors and business 
models [e.g. 12,38]. However, organisations do not have to accept these changes without at least some 
resistance. They can actively attempt to shape negotiations and new role allocations within these 
developments [38]. 

To be able to examine these institutional changes, we draw on new institutionalism. At the centre of this 
conceptual approach are questions that examine the way organisations respond to institutional pressures 
[44], the varying institutions that structure an organisational field [21] and the ways in which different 
organisations influence (and are influenced by) institutional changes [22,45,46]. We make use of the 
following three concepts: a) organisational field [47], b) pillars of institutions [23] and c) institutional 
work [24] to analyse how institutionalised rules are challenged through current smart grid developments 
and how organisational actors attempt to influence efforts to advance smart grid developments. 

Organisational fields have been conceptualised as a group of organisations that ‘in the aggregate 
constitute a recognised area of institutional life: key supplier, resource and product consumers, 
regulatory agencies, and other organisations that produce similar services or products’ [47 p. 64]. Rather 
than defining ‘a field around companies with a common product or market’, Hoffman [22 p. 352] has 
stressed that fields should be conceptualised ‘around issues that become important to the interests and 
objectives of a specific collective of organisations’ [22 p. 5]. Focussing on issues allows for an 
investigation of how organisations can ‘compete over the definition of issues and the form of institutions 
that will guide the organisations’ behaviour’ [22 p. 352]. The concept of ‘issue-based-fields’ aids the 
process of revealing greater complexity in field formation and of describing and analysing the dynamics 
of an issue-based field [22].  

The field is conceptualised within a wider organisational environment with several institutions i.e. 
‘regulative, normative and cultural-cognitive elements that, together with associated activities and 
resources, provide stability and meaning to social life’ [23 p. 56]. The regulative pillar describes the 
explicit regulative aspects of institutions. Rules, laws, policies, control and sanctions are the key 
elements and mechanisms of compliance that give meaning to these institutions. The normative pillar 
makes up the prescriptive, evaluative, and obligatory dimensions of institutions. That pillar is connected 
to values, social norms, duties, and role expectations i.e. what is considered appropriate behaviour and 
can be directed at all actors of a particular field [48] The third pillar in Scott’s conceptualisation of 
institutions is the cultural-cognitive one. This pillar relates to the shared conceptions and frames with 
which the world is interpreted, or with which meaning is given, such as symbols, discourses and cultural 
categories.  
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Considering that ‘in highly institutionalised systems, endogenous change seems almost to contradict the 
meaning of institution’ [48 p. 187], the explanations of change within issue-based fields need to be able 
to conceptualise how institutions constrain actors’ behaviours and also how actors can be knowledgeable 
agents, who are able to influence and change institutions [45]. Thus, the question of institutional change 
has always dealt with the ‘paradox of embedded agency’ [49–51]. How is it possible that actors shape 
institutions whilst at the same time being embedded in institutions that are regulative, normative and 
cultural-cognitively supported? [46]. In this paper, to overcome the paradox of embedded agency, we 
draw on the notion of institutionalisation (i.e. considering institutional changes as continuous and never 
finished) and institutional work (i.e. as deliberate activities of individuals and/or organisations that aim 
to create, maintain and transform institutions). Möllering [46 p. 468] has conceptualised institutional 
work as practices that are ‘the connecting element between single actions and the overarching meaning 
system of the organisational field (own translation)’ (see Figure 1).  

 
Figure 1: Institutional work as practices in an organisational field (adapted from Möllering [46]) 

Institutional change does not primarily occur through external shocks, such as economic crises [52]; it 
also derives from within the field. As Lawrence and Suddaby [24] point out and previous studies have 
shown [45], it makes sense to explain changes in organisational fields through the emergence of 
alternative practices that, over time, appear to actors to be more legitimate while the legitimacy of the 
previously institutionalised practice is eroded as part of the institutionalisation process [45]. By adopting 
a practice perspective on institutions, Lawrence and Suddaby argue that research can focus on ‘the 
knowledgeable, creative and practical work of individual and collective actors aimed at creating, 
maintaining and disrupting institutions’ [24 p. 12].  

In the paper, we draw on the notion of an issue-based field that is an institutionally defined arena formed 
around contested issues where different actors attempt to shape field level institutions through practices 
aimed at maintaining, disrupting and creating institutions. This perspective provides a distinct view on 
institutional change processes that emerge from within issue-based fields and can enrich current 
discussions about the ongoing social change processes related to developing smart grids. In this paper, 
we investigate which activities, referred to as acts of institutional work [referring to 53], organisations 
undertake to influence the institutional order and accelerate or slow down smart grid developments. 
Moreover, we investigate how organisations in the smart grid field coordinate these activities that is 
marked by uncertainties and try and shape institutional arrangements in relation to their own interests.  
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4. Methodology  

The fieldwork for this research has been conducted as part of the research project `Energienetz Berlin 
Adlershof`. The aim of that project was to set up a multi-energy-microgrid in an industrial and research 
park in Berlin. The challenge was to create networks made up of different energy carriers that can 
support the balancing of fluctuating renewable generation [54]. Considering the focus of the paper on 
forms of institutional work that are linked to actors’ ways of working and interacting with each other, 
we draw on mixed-methods qualitative research: in-depth interviews and a document review. 

We conducted 18 in-depth interviews between 2015-2018 with a diverse set of actors from organisations 
linked to the Adlershof project and other German smart grid pilot projects (i.e. two large smart grid 
implementation funding programmes called E-Energy and SINTEG) (see appendix for detailed 
information about who was interviewed). The interview sampling process was mainly purposeful 
sampling followed by snowball sampling [55]. We started with actors from the Adlershof pilot project 
and then asked the interviewees about other relevant actors within the German smart grid field. We 
stopped interviewing once no new actor group was suggested by the interviewees and themes within the 
interviews started to repeat themselves (i.e. saturation point was reached). The sample includes research 
institutions, transmission system operators (TSO), distribution system operators (DSO), aggregators, 
ICT/hardware/software-providers, energy suppliers, commercial customers, policy/public 
administration and a local district energy manager (see Appendix). The face-to-face and telephone 
interviews lasted 1-2 hours. Interviewees were asked about their definition of smart grids, their 
organisation’s response to the German smart grid agenda, relevant actors they engage with (or not), and 
particular interests and activities they follow to influence any developments. We did not interview 
private householders because our focus was on organisations and their roles in smart grid developments.  

We combined the interviews with a document review to reveal relevant policy activities for smart grid 
developments in Germany. Documents included statement papers from different organisations regarding 
the `law on the digitalisation of the Energiewende` and related press statements. The sample of 41 
documents included statements from TSO, DSO, associations representing different sectors (such as 
ICT/hardware/software providers, retailers, energy providers and municipally owned energy providers), 
public authorities and non-profit associations. 

The evidence gathered was coded and a thematic analysis was conducted, making use of the qualitative 
analysis software NVivo. The analysis was carried out in two phases. First, we used an inductive 
approach to identify empirical themes connected to smart grid developments. Several themes emerged 
from this coding process, e.g. actors’ changing roles, activities to prepare for the smart grid agenda and 
expected benefits associated with smart grid developments. Second, we analysed the interviews 
according to theoretically informed themes, including the examination of the issue-based field and forms 
of institutional work related to regulatory, normative and cultural and cognitive changes. This in-depth 
analysis allowed us to gain insight into the contested issues that are part of institutional change processes 
connected to smart grid developments in Germany. The documents were analysed for existing and 
expected contestations with a focus on changing roles and responsibilities when it comes to smart grid 
developments. We did not focus our analysis on every single social, technological or regulative issue 
(such as data protection regarding private households) but turned our attention to contestations between 
organisations including their interactions and relations when implementing smart grids.  

5. Findings 

To present our findings, we first provide an overview of the relevant actors in the issue-based field. 
Then, we describe key contested issues and negotiations between different actors that transpire when 
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examining the institutional work undertaken to create, maintain or disrupt the institutions within smart 
grid developments.  

Smart grid actors within the issue based smart grid field (SGF) 

The smart grid field is composed of all organisations that `in the aggregate constitute a recognised area 
of institutional life` [21 p. 148]. This section provides an insight into the key constituencies of the 
German smart grid field, i.e. relevant organisations interacting with each other. The German smart grid 
field is made up of organisations directly engaged in smart grid pilot projects (most relevant are the 
projects within the E-Energy and SINTEG funding programmes) and organisations that are more 
generally relevant for smart grid developments in terms of policy and market frameworks and 
standardisation processes, such as ministries, regulatory bodies and associations (see Table 1). The smart 
grid field is composed of more established energy actors (e.g. energy providers, public authorities, DSOs 
and TSOs) and new entrance actors (e.g. ICT/hardware and software providers, aggregators). 

Organisations/ 
group of actors 

Most relevant 
organisations in Germany 

Main role(s) in existing German electricity system 

Politics/public 
administrations  
(e.g. ministries and 
regulatory bodies) 

• Federal Ministry for 
Economic Affairs and 
Energy (BMWi) 

• Federal network Agency 
(BNetzA) 

• Federal Office for 
Information Security 
(BSI) 

• Provide regulations and standards 
• Initiate and implement legislations 
• Control and approve grid usage fees 
• Ensure the ‘proper’ operation of the electricity network 
• Ensure IT- and data security (esp. with regard to smart meter 

technologies) 

Transmission 
system operators 
(TSO) 

• 50 Hertz 
• Amprion 
• Tennet 
• TransnetBW 
• All 4 TSO engaged in  

smart grid pilot projects 

• Plan and maintain the high voltage grid 
• Guarantee the uninterrupted exchange of electricity  
• Ensure transmission grid stability despite fluctuating renewable 

energies 
• Coordinate transmission grid activities 

Distribution system 
operators (DSO) 

• 883 organisations (to 
some extend municipally 
owned ,Stadtwerke`) 

• 21 DSO engaged in smart 
grid pilot projects 
(including `Stadtwerke`) 

• Operate (and sometimes own) energy distribution networks 
• Ensure that generation and consumption levels are balanced at all times 
• Coordinate distribution grid activities including sectoral coupling (e.g. 

mobility, power-to-x, heat pumps) 

Energy providers  • 4 large organisations in 
Germany 
(E.ON, Vattenfall, RWE, 
EnBW) and several SME 
(partly municipally 
owned) 

• 41 organisations engaged 
in smart grid pilot 
projects 

• Organise the production and distribution of energy 
• Produce centralised energy (e.g. coal- and gas fired power plants and 

nuclear power plants)  
• Produce decentralised energy (e.g. wind power, biogas, photovoltaic 

plants, and heat-pumps) 
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Table 1: Constituencies of the German smart grid field (italic entries: Number of organisations directly engaged in the 
considered smart grid pilot projects). 

Within the issue-based smart grid field, we have identified three core issues and contestations: 1) Who 
should get access and manage the data derived from smart meters to create smart grids? 2) Who should 
balance and decide on the flexibility of the distribution network? and 3) Who should be involved in 
developing demand side innovations for energy customers? Several other issues also emerged through 
the data collection and analysis (e.g. security standards of smart grids). In this paper, we focus on the 
three issues because interviewees mentioned them most frequently and they draw particular attention to 
how institutionalised roles, rules and belief systems are being negotiated within smart grid 

 
 

5 A current statistic counts 906 electricity network operators, but it remains unclear whether transmission network operators are 
included: https://de.statista.com/statistik/daten/studie/173884/umfrage/zahl-der-unternehmen-in-den-einzelnen-marktbereichen-
des-energiemarktes/  
6 Transport accounts for the remaining 2.3% of electricity consumption: 
https://de.statista.com/statistik/daten/studie/236757/umfrage/stromverbrauch-nach-sektoren-in-deutschland/  

Retailers • 59 organisations5 
• 5 Retailer engaged in 

smart grid pilot projects 
(some of them are 
subsumed under energy 
providers) 

• Trade through buying and selling electricity on the market, from power 
stations or other energy producers, and pay network fees for using 
distribution networks 

Aggregators • 12 active aggregators 
operating in Germany,  

• 2 Aggregator engaged in 
smart grid pilot projects  

• Trade and supply energy without managing their own balancing groups 
• Pool and market generation plants, flexible consumer and storage 

systems 

Industrial & 
commercial 
customers  

• 10 organisations from 
several industries 
engaged in smart grid 
pilot projects 

• Consume electricity i.e. 73.1 % of overall electricity demand in 
Germany (45.7 % industry, 27.4 % commercial) 

• Make use of flexible energy demand through demand side management 

Private customers/ 
households 

• Private households & 
neighbourhoods 

• one housing cooperative 
engaged in smart grid 
pilot projects 

• Consume electricity i.e. 24.6 % of overall electricity demand in 
Germany6  

• Energy prosumers (i.e. producing and consuming electricity) 

Research 
institutions 

• More than 1000 publicly 
finance ones in Germany 

• 61 research organisations 
engaged in smart grid 
pilot projects 

• Conduct research mainly within pilot projects on technological, 
regulative, social and governance developments 

ICT/hardware/ 
software providers 

• 64 organisations engaged 
in smart grid pilot 
projects 

• Provide ICT, hardware and software-solutions (e.g. smart meter, smart 
meter gateway, communication interfaces, sensors, actors) 

• Develop products and services (e.g. platforms, big data analytics, IoT, 
IT-security and cloud solutions) 

Associations • More than 60 associations 
within the energy sector 

• 4 organisations engaged 
in smart grid pilot 
projects 

• Represent the interests of their members from various sectors 
• Engage in policy and market framework developments with regard to 

smart grids (i.e. smart meter rollout, electricity market design, 
standardization processes) 

Other • Consultant agencies 
• Regional economic 

development agencies 
• 31 organisations engaged 

in smart grid pilot 
projects 

• Conduct consultancy & research 
• Provide funding 
• Develop regional networks 
• Encourage business developments 
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developments. The following three sub-sections illustrate how actors attempt to influence and/or steer 
changes.   

Who should get access and manage the data derived from smart meters to create smart grids?  

In Germany, the electricity grid is managed by four big TSOs and around 900 DSOs (in 2018, there 
were 883 DSOs7), which are responsible for managing the grid. During the development of the 
regulatory instruments for the smart meter rollout, discussions emerged about the costs and profits 
connected to the rollout. Beyond issues of general importance, such as data protection and privacy that 
have also been discussed in other countries [56], the question of access to data was part of emerging 
contestations amongst organisations between 2015 and 2018 in Germany.  One of the core issues was 
to decide which organisations, such as DSOs, TSOs, energy provider and/or aggregator should gain 
access to the data collected by the smart meter. In Germany, the discussions especially occurred between 
DSOs and TSOs. Although DSOs were responsible for installing the smart meters and managing the 
repayment from consumers, the TSOs wanted to claim access to the data collected by smart meters and 
promote their new role as ‘data platform operators’ within smart grids. These differing expectations 
about who would get access and manage the data created a fundamental conflict between TSOs and 
DSOs that could be witnessed at events organised by standardisation bodies (e.g. DIN, German Institute 
for Standardisation). 

‘During events organised by the standardisation bodies that regulate collaboration between 
TSOs and DSOs, sparks are currently flying. The topic is filled with politics, who can get access 
to what type of data.’ (Interview#12)  

The TSOs argued that it makes sense to shift demand-side management responsibilities connected with 
the smart meter rollout to them instead of leaving the responsibility with the DSOs. Their main argument 
was that it is not efficient to build data management tools for each of the nine hundred DSOs but rather 
to go for the notion of ‘concentration and centralisation’ through the TSOs. 

‘This was the big discussion […] if this new tool needs to be created then it makes sense […] to 
build it once or four times rather than nine hundred times.’ (Interview #3, TSO)   

The DSOs tried to defend their responsibilities by referring to their existing expertise and experience in 
interacting and managing their consumer base, as outlined by one of the DSO interviewees, speaking 
about the future prospect of TSOs taking on board some of their current roles:  

‘I feel it is foolhardy for them to get access to our distribution networks and even potentially 
control flexible consumers. They will not be able to do this. There is a lot of politics involved in 
these activities.’(Interview #14, DSO) 

‘Regulations should not lead to existing contractual relationships being unnecessarily blown up 
so that they become expensive and impractical in their application. This will not increase the 
acceptance of consumers and will enhance bureaucracy for all parties.’ ([57]8, Association of 
publicly owned companies) 

 
 

7 Bundeskartellamt. n.d. Number of electricity network operators in Germany in the years 2006 to 2018. statista. Access on 20 
October 2020. available at https://de.statista.com/statistik/daten/studie/152937/umfrage/anzahl-der-stromnetzbetreiber-in-
deutschland-seit-2006/  
8 DSO & Public Utility Association 
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The DSOs have felt disadvantaged through the proposal of the law, as outlined by the Association of 
Municipal Companies (VKU) press release statement:  

‘The VKU (...) views this proposal as a fundamental interference into established roles that 
disadvantages DSOs. The grid balancing responsibilities that currently lie with the DSOs would 
be transferred to the TSOs.’ ([57], Association of publicly owned companies) 

The shift of responsibilities from DSOs to TSOs was also criticised by the Association of Software and 
Service Providers: 

‘The shift of competences from the DSOs to the TSO will affect the DSOs in the future […] In a 
more decentralised energy world, responsibility should generally remain decentralised, which 
is why we are very critical of the shift of responsibility’  ([57], Association of publicly owned 
companies) 

Within the process, the DSOs put forward the argument that more actors need access to the data for grid 
management purposes: 

‘Only if the distribution network operator has unrestricted, prompt and as direct access as 
possible to the relevant data will [the DSO] be able to control the networks intelligently in future 
and thus make a decisive contribution to the success of this transformation process towards 
more decentralised structures.” ([57], Association of publicly owned companies) 

At that time, the four TSOs were partly privileged because they got funding from the German 
government to develop data handling systems that allow them to get access to aggregated data from 
smart meters for grid management activities, as suggested by one of the TSOs interviewees:  

‘They argued that they do not forbid DSOs to build their own system, we just pay for it four 
times […] We do not want to act like Google and make use of people’s data. We just consider it 
to be a regulatory role. Any third party can make use of the data if they gain the permission of 
the customer.’ (Interview #3, TSO) 

These issues and negotiations illustrate the acts of institutional work that are conducted within these 
change processes by the different smart grid organisations. TSOs have mainly tried to create institutional 
arrangements to establish their new role within a smart grid (i.e. owner and manager of data created by 
smart meters). They have made a case for the centralisation of data management and concentration of 
financial resources to be able to reconfigure the existing institutional settings in the energy sector (i.e. 
gaining access to the distribution network and its customer base). The ‘centralisation’ argument has put 
the DSOs in the position of defending the incumbent order (i.e. their existing roles and responsibilities 
in managing the distribution networks). The final decision within this process, which was achieved in 
2019 was the concept of a star-shaped communication from smart meter gateways, i.e. data is processed 
within smart meter gateway and only the actors who get permission from the energy customer are able 
to access that customer’s data. 

Who should balance and decide on the flexibility of the distribution network?  

Since renewable energy is often produced within decentralised networks, the distribution grid is strongly 
affected by the changes that go alongside smart grid developments. There is a growing need to develop 
flexible networks within the distribution grid. At the moment, the role of the DSOs is to transmit energy 
and, as a result, keep the grid stable. In the future, they will have to introduce new flexibility methods 
(e.g. demand-side response), creating interconnections between ‘more intelligent’ energy producers and 
consumers. Discussions surrounding the future role of the DSOs are often at the heart of smart grid 
developments because their role must fundamentally change, albeit within the confines of existing 
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regulations, i.e. since the unbundling directive, implemented at the beginning of the 2000s, DSOs have 
to operate independently of the local utility. Moreover, it remains unclear if the DSOs (especially the 
smaller ones) are willing and able to fulfil these expected roles. For this actor group, developing the 
capacity and resources to create smart grids still seems to be a long way away, as one interviewee has 
argued: 

‘For part of our field experiment in Lower Bavaria, there is a medium-voltage grid where 
nothing is digital.’ (Interview #12, Research Institution)   

Current measuring instruments are relatively rudimentary when it comes to more ‘intelligent’ ways of 
balancing the grid. Numerous operations rely on reading the measuring equipment manually and are far 
from being digitalised. Furthermore, our research has shown that this actor group is comparatively 
heterogeneous, not only because of the size of the distribution network and energy mix in the network 
or the ownership structures (i.e. municipally or privately owned) but also with regard to the actors’ aims 
and strategies. Actors’ interests, roles and aspirations towards a smart grid are extremely diverse (e.g. 
large DSOs are pushing smart grid developments forward and smaller ones are much more 
conservative). Shared visions are hard to develop across this group. Not all DSOs try to prevent 
institutional changes towards smart grid developments. Some of the DSOs are innovative and try to 
engage in pilot projects, as one interviewee has put it: 

´But on the whole, in our pilot project, the DSOs definitely play a driving role and are somehow 
visionary regarding these developments´ (Interview # 12, Research Institution) 

Current developments might be more challenging for smaller DSOs because of a lack of financial or 
personal resources and because of the uncertainty regarding regulative developments:  

`With distribution system operators, it is often more difficult because the distribution system 
operators are also in a situation of uncertainty´(Interview #1, Aggregator) 

Another challenge is the coordination and management of grid bottlenecks i.e. grid congestion can occur 
when grid overload makes it impossible for electricity to reach consumers. If the TSOs want to be able 
to gain control to balance the grid and keep it stable (in case of a huge amount of renewable energy), 
they might also cause balancing problems for the distribution grid. At the moment, there is no 
coordination mechanism that DSOs and TSOs draw upon to reach an agreement whenever these 
situations occur. The market mechanisms to enhance grid flexibility are in tension with grid bottlenecks 
at the distribution level: 

‘One great challenge that we are currently dealing with and more frequently have to engage 
with is that restrictions derived from the DSOs i.e. bottlenecks within the DSO grid limit possible 
market mechanisms.’ (Interview #2, Aggregator) 

Discussions have arisen about how this problem can be tackled, and whether DSOs are able and willing 
to solve it remains unclear. Having to balance the power flow within the grid and market-related 
activities (such as demand side management and related business models) have posed great challenges 
for the DSOs, in particular, in maintaining grid stability. Ultimately, this stability remains a challenge 
for the implementation of smart grids and is closely associated with discussions around expected actors’ 
roles in future smart grids. 

‘The biggest challenge for developing a smart grid is (…) to manage the complexity of bringing 
together the different actors involved and varying incentives for actors so that everything [the 
whole grid] can function in the end.’  (Interview #7, Policy/Public Administration) 
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Our empirical findings also illustrate that the DSOs are not one coherent group and that they have been 
engaged in two different acts of institutional work. Some DSOs tried to maintain existing ways of 
working in the energy sector, in particular, trying to emphasise their existing expertise and capabilities 
in stabilising the distribution networks. Other DSOs (which can also be energy providers since they 
sometimes belong to the same organisation, i.e. municipally owned “Stadtwerke”) engaged in creating 
novel institutional arrangements by trying to find new ways of managing the growing grid flexibility. 
Those DSOs do not want to lose out on potential profits of future smart grid developments and thus 
engage in pilot projects to support capacity building. Since the organisations involved are facing 
uncertainty regarding future developments of the institutional setting, they engage in diverging acts of 
institutional work and act differently to cope with the uncertainties.  

Who should be involved in developing demand side innovations for energy customers? 

Smart grid development has opened up questions about how to promote greater flexibility at the demand 
side and establish novel business models that create added value for customers. Emerging actors have 
started to enter the field, such as aggregators and ICT-companies, who have gained influence through 
creating a diverse set of novel technologies, business models and value chains [14] e.g. the creation of 
virtual power plants (VPP). These organisations frequently challenge the incumbent order by 
establishing their new roles and practices within the energy system and engaging in institutional work 
aimed at ‘disrupting’ existing institutional arrangements. Thus, they have questioned the existing 
regulative institutions and tried to establish new business models and roles within the energy market.  

‘Our interest is to change the rules of the electricity market. In the past, these rules were 
understandably made in the interest of the producer and a centralised grid. We still are long 
way off from, let’s say, the famous ‘level playing field’. We ask ourselves how we can establish 
new business models and roles in the energy market.’ (Interview #2, Aggregator)   

Another interviewee described how the organisation tried to influence the policy process concerned with 
developing smart grids and explained that it wants to establish a novel role for aggregators in the German 
energy market. It wants to get access to demand-side management markets, which have, so far, been 
partly restricted to them: 

‘To be able to push these topics [access of aggregators to demand side management market], I 
am active in associations that attempt to directly talk to ministers, regulatory bodies and 
commissions.’ (Interview # 1, Aggregator) 

Since many organisations in the field face high levels of uncertainty regarding future business models, 
market constellations and opportunities, there are opposing interests between emerging actors, such as 
aggregators, and incumbent organisations, such as DSOs and energy providers. For the aggregator, it is 
important to access the demand-side management market by offering business models and gaining 
access to energy customers. But this interest collides with existing activities of energy providers. Energy 
providers have tried to prevent new legislations aimed at opening up the energy market for more actors 
(such as aggregators) and have thus engaged in institutional work to maintain existing institutional 
arrangements. Aggregators have tried to influence legislation to establish their role and engaged in 
institutional work aimed at creating new institutions.  
 
The institutional work conducted by the actors involved addressed not only the regulative dimensions 
of current institutions but also normative ones. To attempt to change the normative institutional pillar, 
they developed industry sector guidelines, which defined standardisation processes about how 
aggregators and energy providers should interact with each other. The processes associated with 
developing these guidelines were highly contested because of diverging actor interests: 
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‘Well, there are conflicting interests, that is clear. The starting position is such that nowadays, 
the aggregator needs the approval of the supplier and this should be changed now. Over the 
past eight, nine months, there have been intensive discussions in the industry sector about this 
topic…  industry sector guidelines have been developed. How can the aggregators be 
established in the balancing power market so that they are no longer as dependent on energy 
suppliers as they have been in the past and now but rather are able to act independently?’ 
(Interview #2, Aggregator) 

Another important actor group that has reconfigured the field is that of start-ups, including ICT-
companies, providing business models for flexibility management (e.g. new energy retailers and 
electricity sharing platforms). These organisations frequently introduce novel ways of finding solutions 
for flexibility issues and opportunities (e.g. flexible tariffs and local electricity sharing networks). 
Moreover, actors within these organisations have competences (such as programming and data 
processing skills) that influence field developments (e.g. by creating new data-based business models). 
 

‘Company (..) is an IT-business that also does a bit of work on energy. For them, these products 
are not a problem. Let’s just roughly try it. And this is a lot easier for smaller companies than 
for bigger ones. Especially because the larger companies have been spoiled. And now this is 
changing. But the people wrapped in cotton wool still are around.’  (Interview #16, 
ICT/Hardware/Software Provider) 

Our findings indicate that the actors involved are engaging in different acts of institutional work within 
the issue-based smart grid field. Whereas some emerging actors (e.g. aggregators) aim to change 
regulative institutions (e.g. energy market rules), other actors (e.g. mainly those entering the field from 
the start-up and IT-related sectors) create institutions through developing new business models (e.g. 
flexible tariffs) and organisational forms (e.g. energy-exchanging platforms). They establish new 
practices related to innovative demand-side management and flexibility opportunities within smart 
grids. Since established actors (e.g. incumbent energy providers) are engaging in institutional work to 
maintain the institutional order (e.g. restraining access to balancing power markets), we want to show 
the diverging forms of institutional work within the smart grid field, which we discuss in the next section. 

 6. Discussion  

The findings illustrate that, from an institutional perspective, the smart grid field in Germany is still in 
the process of being re-institutionalised  [45] and diverse organisations are acting under conditions of 
field-level uncertainty [58]. As previous studies have shown, institutional change processes are more 
likely to occur in times ‘when no-one knows what will work and the field is ‘opportunity hazy’’ [59]. 
This fuzziness is particularly true for the smart grid field, where diverging visions exist of what 
constitutes a smart grid [5] and different structural, functional and cultural features are possible [60]. 
These properties have opened up spaces for contested issues and negotiations over existing and possible 
future institutional arrangements. Since the smart grid field is populated by ‘diverse organisations, many 
of whom are invested in, committed to, and advantaged by existing structural arrangements’ [50 p. 962], 
diverse actors in the field undertake different efforts to ‘create’, ‘maintain’ or ‘disrupt’ the existing 
institutional setting [61]. Drawing on research that has investigated institutional work [61] and, in 
particular, on the work related to the semiconductor industry [59], we have identified five different forms 
or ‘acts’ of institutional work [53] conducted by actors in the German smart grid field (see Table 2). 
These acts are key to understanding the institutional change processes.  
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Table 2: Forms of institutional work within the smart grid field  

Forms of 
institutional 
work  

Definition  
Institutional 
work 
addressed  

Occurrence within the 
smart grid field 

Illustrative evidence 
derived from the data 

Pooling 
Actors channel resources 
and concentrate financial 
support to leverage the 
contested space. 

creating 

• Contestation between 
DSO & TSO 

• Conflicting practices 
• Slowing smart grid 

developments 

‘They argued that they do not 
forbid DSOs to build their own 
system, we just pay for it four 
times.’ (Interview #3) 

Playing up 
Established actors use their 
inherent competences and 
legitimacy to perpetuate the 
social order. 

maintaining 

• DSO are defending their 
established role 

• Playing up their distinct 
competences regarding 
grid management 

‘This is a fundamental 
interference into the 
established roles’ (…) so (...) 
in our opinion, the 
transmission system operators 
(underestimate) the complexity 
in a distribution network’ [57] 

Standardising  
 

Actors introduce nascent 
rules and standards to 
reconfigure the field in 
favour of their particular 
interests. 

creating 

• Aggregators and energy 
providers develop 
guidelines and standards 
for the industry sector  

• Define new roles within 
future smart grids 

‘We worked together to 
develop a guideline and 
defined sector standards’ 
(Interview #2) 
 
 

Advocating  
Actors attempt to influence 
legislation either to 
maintain or create 
institutions. 

creating/ 
maintaining 

• Energy providers 
influence policy 
developments to defend 
their traditional business 
models 

• Aggregators aim to 
influence policy 
processes to stabilise 
their new roles and 
business models 

‘To be able to push these 
topics, I am active in 
associations that attempt to 
directly talk to ministers, 
regulatory bodies and 
commissions.’(Interview #2) 

Gap Filling 
(similar to 
bootstrapping) 

Introducing new 
competences (from other 
fields such as IT) and 
showing unfamiliar ways 
/defining new practices. 

disrupting 

• IT companies enter the 
smart grid field with 
new competences and 
ways of doing things 
(such as data-driven 
business-models) 

´New players see it more as an 
opportunity to fill regulatory 
gaps and develop new 
business models´  
(Interview #16) 

 

Some of the field actors have been engaged in acts of pooling i.e. trying to concentrate financial support 
and channel resources in favour of their own interests. Our findings have shown that negotiations about 
the future role of DSOs were substantially influenced by the distribution of financial resources for 
implementing data management systems to handle energy data (linked to the smart meter rollout). In 
those negotiations, the four TSOs in Germany argued for concentrating the resources connected to 
creating institutional arrangements needed for the rollout, which greatly strengthened their position in 
the field to manage and control the data. Such pooling acts are a tangible illustration of how 
organisations, in this case the larger ones in particular, reconfigure the field in favour of their own 
interests due to a lack of a coherent vision [5] of what the smart grid should be.  

Another form of institutional work that we found is what we refer to as playing up, i.e. established actors 
try to maintain the institutional order when it comes to introducing data management platforms. They 
use their inherent legitimacy within the existing energy system to argue that only they understand the 
complexity of the distribution grid operations. As a form of institutional work, some actors have also 
been conducting standardising [62], which can be described as the introduction of ‘nascent rules and 
standards’ so that some actions become normatively sanctioned within the field [24] and which is also 
used to reduce uncertainty [63 p. 424]. To overcome the contestations, the energy providers and 
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aggregators developed sector guidelines, which function as a normative framework and provide 
orientation and a basis for coordinating the activities. This form of institutional work is similar to what 
has been identified as ‘creating normative networks’ [24]. By engaging in this form of institutional work, 
the actors involved are mainly seeking to coordinate actions between the organisations within the field 
or to create an institutional setting that provides some kind of stability and direction for possible future 
business opportunities.  

Acts of ´advocating´, which also have been identified by previous studies [64,65] can be found as well. 
Our findings reveal that this form of institutional work is not only attached to creating institutions but 
also to disrupting existing institutional settings. In the German smart grid field actors (such as 
aggregators) try to influence policy processes in order to create a regulative order in which they can 
establish new roles for themselves within the energy sector. Other actors (such as the Federation of 
Distribution-Net-Operators’ (German: VKU) conduct advocacy work against such fundamental 
regulation in order to maintain their roles and responsibilities. Our findings have shown that some actors 
have been very opportunistic in trying to identify gaps in competences arising from smart grid 
developments and then attempting to fill them, in being involved in gap filling. This form of institutional 
work is similar to what Möllering & Müller-Seitz [59] have called `bootstrapping` but, in the smart grid 
field, the focus is slightly different to that in the semiconductor industry: Actors engage in self-starting 
action without knowing what the future will hold and are filling gaps with new business models (e.g. 
selling energy with flexible tariffs or via peer-to-peer platforms) and unfamiliar ways of doing things. 
These actors are crucial for the changes within the field because new actors with novel ideas, 
competences and even distinct meaning systems are entering the energy sector. As catalysts for change 
[14], these actors are populating the field with their own visions and narratives [66], triggering the 
reconfiguration of the established institutional setting. 

These five forms of institutional work identified within the smart grid field in Germany are neither 
exclusive nor overarching. But they do provide important evidence of the heterogeneity of actors’ roles 
and the inter-organisational dynamics [19] within the smart grid field. No single organisation has been 
able to claim to have an overarching vision [5] on what is really needed to develop a smart grid and 
create a sustainable energy system in Germany. Many organisations involved in smart grid 
developments face high uncertainties [58]. As our findings reveal, the organisations are engaging in 
different forms of institutional work regarding smart grid developments and thus reflexively engage 
with the institutions that surround them [63].  

7. Conclusions 

This paper shows how existing roles, rules, norms, and beliefs within and between organisations are 
challenged (or not) through smart grid developments, and how actors try to collectively shape 
institutional arrangements within energy systems’ transformations. In the German smart grid field, we 
identified three core contestations amongst the organisations involved, those related to the management 
of data, those related to responsibilities for managing the growing flexibilities in distribution grids and 
those related to the division of roles to develop demand-side innovations. Our empirical findings indicate 
that organisations’ activities linked to these contestations are grounded in five different forms of 
institutional work, namely pooling, playing up, standardising, advocating and gap filling.  

We advance the social science research on smart grids in three different ways. First, we have shown that 
analysing institutional work in issue-based fields provides a useful conceptual framework to understand 
how organisations try to shape current smart grid developments and legitimise some rules and norms 
over others [67]. This shaping and legitimising cannot be purely explained by a challenger-incumbent 
dualism [68,69]. The heterogeneity of organisations’ aims, interests and belief systems, as highlighted 
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by our examination of institutional work, are key to understanding why smart grid developments lag 
behind initial expectations. The rules (e.g. who gets access to the market) and roles (e.g. who should 
handle the data and/or who should manage grid flexibility) in future smart grids are not clearly defined 
and thus highly contested among the organisations. The struggle is much more about an individual 
organisation’s interests than about a wider governmental and/or public debate [66] as to what constitutes 
a smart grid, the main purpose it should serve and how it could be organised. Organisations that currently 
make up the German issue-based smart grid field provide some evidence of ´who is actually benefiting 
from the ‘smart’ on the grids´ [66 p. 24] and that private-industry actors are one of these beneficiaries 
[19]. 

Our second contribution relates to the idea that the development of digital infrastructure ´adds both 
complexity and uncertainty to the operation of the electricity system of the future´ [70 p. 86]. Our 
findings have shown that the organisations involved act in a field with relatively high uncertainty [58]. 
These uncertainties are created, in part, from the lack of clear regulative developments that would allow 
organisations, for example, to create new rules to coordinate and manage grid bottlenecks. To be able 
to overcome these uncertainties, organisations have engaged in diverse forms of institutional work to 
define rules, roles and responsibilities for the electricity system of the future. We argue that 
institutionalisation processes in the smart grid field can be regarded as overcoming the current lack of 
coordination between the involved organisations [59]. To go beyond the pilot stage in smart grid 
developments, there seem to be a profound need for public policy [35] and a shared and institutionalised 
vision as to how a smart grid should look so that it can contribute to a low-carbon energy system.  

Our third contribution relates to the idea that smart grids are incremental and context-related endeavours 
[35] as well as being socially constructed and institutionally embedded [36]. Our analysis has shown 
that changes linked to smart grid developments are frequently linked to changes in rules (e.g. opening 
up the energy market for new actors such as aggregators) or norms (developing industry standards and 
guidelines for smart grids). Established organisations such as DSOs and energy providers engage in 
institutional work to maintain the existing institutional arrangements and, at the same time, establish 
favourable roles for themselves in ongoing changes. Our findings indicate that the developments related 
toto smart grids have much to do with changing the taken-for-granted meaning systems within the 
energy system (e.g. by whom and how should it be organised and run). New entrance organisations 
attempt to change the accepted meaning systems (through, for instance, setting up energy exchange 
platforms), but the underlying cultural-cognitive aspects of the institutional order in the current energy 
system are much harder to reconfigure than the regulative and normative ones[71]. Digital technologies 
allow organisations to be connected with each other in novel ways (e.g. DSOs and TSOs) but developing 
such connections does not necessarily go along with changes in the organisations’ accepted belief 
systems (e.g. about their role in the energy system). Changing accepted belief systems is key if new 
roles and responsibilities are to be defined and divided between organisations. No organisation wants to 
give up its dominance  and control over managing certain aspects of the energy system, but preferably 
wants to gain new ones through smart grid developments.  

Changes to cultural-cognitive institutions such as meaning systems are key within institutionalisation 
processes [71]. Meaning systems consist of elements that determine organisations’ perceptions of reality 
and sense making i.e. internal interpretative processes that are shaped by external cultural frameworks 
[48 p. 57]. Policymakers have often attempted to shape smart grid developments through bringing in 
regulations (e.g. the German law on the digitisation of the “Energiewende”) not acknowledging the need 
for changing the meaning system or patterns of thought of the organisations within the German energy 
system. A recent study in Germany argued ´for such a fundamental change to succeed, established 
patterns of thought must be identified and overcome´[70 p. 6]. If the organisations do not collaborate in 
reorganising the energy system, preferring to engage in institutional work to maintain existing 



18 
 

institutional arrangements, and if policymakers do not think beyond regulative changes, our findings 
have shown that a situation emerges where those organisations seem to shape smart grid developments 
in accordance with their own interests and accepted ways of working. It comes as no surprise that there 
currently does not appear to exist shared understandings of how a low-carbon energy system based on 
digital technologies could be organised and implemented.  
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Appendix 

 

Number Type of Organisation9 
Interview #1 Aggregator/SINTEG Pilot Project 
Interview #2 Aggregator/ SINTEG Pilot Project 
 Interview #3 Transmission System Operator (TSO)/ SINTEG Pilot 

Project 
Interview #4 Energy Provider /E-Energy Pilot Project 
Interview #5 Industrial Consumer / Adlershof Project 
Interview #6 Local District Energy Manager /Adlershof Project 
Interview #7 Policy/Public Administration  
Interview #8 Research Institution / Adlershof Pilot Project 
Interview #9 Research Institution Adlershof Pilot Project  
Interview #10 Research Institution/ Adlershof Pilot Project 
Interview #11 Research Institution/ SINTEG Pilot Project 
Interview #12 Research Institution/ SINTEG Pilot Project 
Interview #13 Research Institution/E-Energy Pilot Project 
Interview #14 Research Institution/E-Energy Pilot Project 
Interview #15 ICT/Hardware/Software-Provider /E-Energy Project 
Interview #16 ICT/Hardware/Software-Provider / SINTEG Project 
Interview #17 Distribution System Operator (DSO) 
Interview #18 Distribution System Operator (DSO) 

 

 
 

Table 3: Interviews by type of organisation 

 Project name 

 Energienetz Berlin Adlershof 

E-Energy 

E-DE-MA 
MeRegio 
RegModHarz 
Web2Energy 
eTelligence 
Smart Watts 

SINTEG 

C/Sells 
WINDNODE 
NEW 4.0 
DESIGNNETZ 
enera 

Table 4: Pilot projects included in the sample for identifing the smart grid field 

 
 

9 Due to anonymisation we can not provide infromation on which interviewee is from which pilot project because 
this would allow to identify the respective organisation 


