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Glossary of acronyms and abbreviations

DG
DNO
DSO
DSR
FiT
ICT
PV
RES
SOTA
TNO

Distributed generation
Distribution network operators
Distribution system operators
Demand side response
Feed-in tariff
Information and communications technology
Photo-voltaic (solar electric)
Renewable energy systems
State-of-the-art
Transmission Network Operator
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Executive Summary
This deliverable report presents an overview of the current regulatory context (T5.1) and
the state-of-the-art in renewable and smart grid technologies, distributed energy systems
and community energy projects in the EU. It examines the current supports for, constraints
on, and emerging and possible pathways to, greater decentralised energy and more active
participation in the market by prosumers and communities. It also attempts to draw-out
some differences in the regulatory contexts of the pilot sites.
The document reports findings from earlier systematic reviews of regulatory best practice,
which found that current regulatory contexts in the EU generally are not adequately
supportive of consumers taking more active roles, and collects together specific
recommendations for regulatory changes. The review of ongoing social energy initiatives
confirmed that community energy initiatives are varied and growing in number but stresses
both the need to develop community power without relying on state support and the
importance of a platform in the EU for nurturing the development of a network of energy
communities. The stakeholders and pathways for transitioning to a more distributed and
community-based energy market are discussed. The idea of an energy peer-to-peer or
sharing economy is considered and some promising signs of ‘creative legal strategies’,
community-led initiatives, and innovative business models are summarized. The
deliverable also underlines the need to explore further how ICT could enhance the
achievement of these goals or more active roles for energy citizens, a platform supporting
community energy, and distributed and a peer-to-peer approach.
Work Package 5 (WP5) focuses on the social dimension of the CIVIS project; social as
both an ‘end’ and a ‘means’; as both a goal and as a way to achieve it. The subsequent
deliverable in WP5, D5.2, Current Public Engagement, will further explore the question of
how to enhance engagement with social or community-based energy initiatives and the
potential role for ICT in this.

9
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1 - Introduction
1.1 - Overview of WP5
Work Package 5 (WP5) focuses on the ‘social’ dimension of the CIVIS project. We use the
term ‘social’ in two ways: the social as a ‘means’, and the social as an ‘end’. The former
embraces the idea of doing things together as a community (collective action), such as
learning how to save energy through interactions within the community. The latter, on the
other hand, is what people achieve for the community from their collective activities. This is
not only economic gains, but also social, cultural and psychological ones, such as a sense
of community or belongingness. To achieve such collective non-monetary benefits is the
goal of the project.
The aim of WP5 is to investigate the pathways to ‘community energy’ supported by ICT
and distributed energy systems. Community energy is supply- and demand-side action on
energy. It is local, bottom-up, citizen and community-led, and participatory, with benefits
enjoyed collectively locally (e.g. Aiken, 2014; Walker and Devine-Wright, 2008).
Community energy initiatives include: collective purchasing and switching; the generation
of renewable electricity on site; the production of district heating; managing energy
demand collectively; and shared ownership and control of renewable energy resources
(generation or grid).
To foster community energy with collective action (the social as a means) and communal
gains (the social as an end) for the CIVIS project, WP5 will specifically:
 Look into the non-technical (social, regulatory, institutional and market) context, and
the opportunities, challenges, drivers and barriers for community energy and
distributed energy systems;
 Understand and assess the level of public acceptance, learning and engagement
with distributed energy systems, how to increase it, and the potential role that social
dynamics can play, with a particular focus on existing and emerging communities;
 Identify, as part of a participatory community-centred design process, features of
smart, decentralised and social market platforms able to maximise participation and
impact; and
 Identify and evaluate related risks and potential contingency measures.
Particular attention is paid to the potential advantages and challenges of collective action,
pro-social values and sense of community in encouraging and shaping participation.
Actionable findings will be generated from an analysis of current context, participants’
experience and experimentation on the trials, with recommendations covering the role of
10
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ICT and technology, market dynamics, regulatory issues, and social dimensions.

1.2 - Aims and scope of D5.1
This deliverable report presents an overview of the current regulatory context (task T5.1)
and the state-of-the-art in renewable and smart grid technologies from the viewpoint of its
potential to support and constrain decentralised power and energy supply and more active
prosumer participation in the market by communities.
An analysis of the current regulatory and institutional context in the EU and in the two pilotsite countries – Sweden and Italy – is made for the short term (for the pilot sites), medium
term (examples of actionable regulatory changes) and long term (how regulations should
systematically change in the long run).
The report identifies key stakeholders who could enable or drive transformational changes
in energy markets, and potential pathways to change are identified. Ethical issues, such as
data protection and security, are also discussed. Variation across EU member states is
also examined. The report presents a brief review of the state-of-the art in smart
technology for distributed energy systems and community energy projects as needed to
complement the regulatory analyses..
The structure of this report is as follows: Chapters 2 and 3 assess the context for
decentralized power and energy sharing and more active consumer/prosumer participation
in the energy market by individuals and communities. This review aims to identify
challenges, opportunities and risks for distributed energy sharing/trading. Developments in
this context will be tracked throughout the duration of the project. Chapter 2 is a review of
relevant renewable and smart grid technology, initiatives and experience from the point of
view of supports and constraints on decentralized power and energy sharing and more
active consumer/prosumer participation in the energy market by individuals and
communities. Chapter 3 presents the output of the activities done for Task 5.1 and is an
analysis and assessment of the current regulatory and institutional context in the EU and
at the pilot sites with particular focus again on support for decentralized/distributed energy,
energy-sharing and greater market engagement by consumers/prosumers and
communities. Finally, Chapter 5 concludes the report with a description of next steps.
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2 - State-of-the-Art in relevant technology and projects
Chapter 2 is a brief review of the most relevant renewable and smart grid technology,
initiatives and experience from the point of view of the potential to support, or constrain,
decentralized power and energy sharing and more active consumer/prosumer participation
in the energy market by individuals and communities.

2.1 - State-of-the-art in smart grid technology for distributed energy
The primary goal of the CIVIS project is to integrate ICT solutions into local energy
systems by leveraging the potential of communities and social networks, with the aims of
reducing energy consumption and carbon emissions in the pilot sites.
Changing to ‘smart grids’ with local renewable electricity production will involve the
creation of a largely decentralised network in which distributed renewable electricity
generators deliver electricity to the grid at the local distribution network simultaneously with
electricity being consumed by consumers (both residential and commercial). Thus,
demand by consumers will need to be actively managed according to the constraints of
this new variable supply, although developments in the areas of heating, energy storage,
and electrification of transport add further complexity.
Smart Grids are seen to make an important contribution to the new strategy for smart,
sustainable and inclusive growth. It is electricity networks that integrate the behaviours of
all users connected to it. The European Commission describes Smart Grid as ‘an
upgraded electricity network to which two-way digital communication between supplier and
consumer’ and, ‘intelligent metering is usually an inherent part of Smart Grids’ (European
Commission, COM(2011)). The advantages of Smart Grids are wide ranged. It can
manage direct interaction and communication between consumers, other grid users and
energy suppliers. It offers opportunities for consumers to directly control and manage their
individual energy consumption and production. Smart Grids will be ‘the backbone of the
future decarbonised power system’ (European Commission, COM(2011), p.2).
This section discusses the following technologies closely relevant to Smart Grids: smart
meters; usage feedback; and the Green Button initiative and micro-generation hardware.

12
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Smart meters
The universal installation of smart meters is part of the EU strategy to tackle high demand
for energy by end-users. Member States are required to ensure the implementation of
smart metering under EU energy market legislation, with a roll-out target of at least 80
percent market penetration for electricity by 2020. To date, nearly 200 million smart meters
for electricity and 45 million for gas have been rolled out across Europe. By 2020, it is
expected that about 70 per cent of consumers will have a smart meter for electricity and 40
per cent will have one for gas (European Commission, 2014) though there will still be
much variation in deployment rates between different EU member states.
The advantage of installing smart meters to consumers is that it provides detailed, instant
and accurate information about energy consumption and, potentially, production. By being
able to handle multi-rate metering and capture consumption data at greater granularity
than legacy meters, they permit smarter, dynamic pricing and time-of-use tariffs for
incentivising Demand Side Response. Smart meters thus have a dual role: as an essential
data point for the more active management of the electricity grid; and to help consumers
reduce their electricity consumption.
Feedback on energy consumption
Studies of energy consumption feedback – through in-home displays and websites – have
mixed outcomes in energy usage and changing consumer energy behaviours. Some claim
that feedback can help reduce household energy consumption by 5 to 15 per cent (e.g.
Burgess and Nye, 2008; Derby, 2006; Faruqui et al., 2010). On the other hand, there are
studies that argue energy usage feedback does not necessarily yield positive outcomes
and that reductions in energy consumption are not always sustained. In their study of the
effectiveness of intervention in energy consumption, Abrahamse, Steg, Vlek and
Rothengatter (2005), for example, find that information on energy usage tends to result in
higher knowledge levels, but not necessarily in behavioural changes or energy savings,
and that rewards have effectively encourage energy conservation, but with rather shortlived effects. Similarly, Hargreaves, Nye and Burgess (2010, 2013) find that although
smart meters raise awareness and knowledge of energy consumption, change in
residents’ energy behaviours was limited. People live their lives and there are certain
things that they cannot compromise, and they want their homes to be ‘comfortable, warm
and well-lit’ (Hargreaves et al., 2010, p.6117). There are also conflicts found between
household members over energy behaviours such as how long to have a shower (ibid.).
Sustained effects are indeed an issue (e.g. Van Dam et al., 2010; Van Houwelingen and
Van Raaij, 1989). In their follow-up study, Hargreaves and colleagues find that despite its
novelty, a smart energy monitor eventually becomes a background within normal
household routines and the monitor does not necessarily encourage or motivate
13
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householders to reduce their levels of consumption (Hargreaves et al., 2013). Fischer
(2008, p.79) finds that the effectiveness of feedback is dependent upon ‘its frequency,
duration, content, breakdown, medium of presentation, social comparisons and
combination of other interventions’.
Comparisons with neighbours have been known to be effective to some extent in changing
energy behaviour. Bird and Rogers’ (2010) show the positive effect that publicly displaying
a household’s electricity consumption can have on their energy usage. Having displayed
household electricity consumption data, they find that the average electricity usage on the
study street had reduced by 15 per cent after three weeks, but that after six months only
three households were still regularly recording their electricity readings and two of these
showed a significant reduction in electricity usage. In their study of comparing household
energy consumption, Schultz et al. (2007) demonstrate the power of social norms to affect
domestic energy usage: households above the average usage tended to decrease their
energy consumption, but those using less electricity than average tended to increase their
use.
Change in consumption practices tends to be seen as the product of economic costbenefit analysis and personal preferences, not as forms of people’s everyday practices
and part of normal routines (Strengers, 2011). Findings from the above studies imply that
there needs to be more than just feedback to keep householders’ interests and make
energy-efficient behaviour part of daily routines long term.
However, the potential of smart meters to support change goes well beyond permitting
improved feedback. When combined with smarter tariffs (linked to the availability of
renewables or auto-consumption of locally-generated power for example), the potential for
lasting and significant behaviour change for flexible demand, energy efficiency and
investment in technology to support these, becomes a lot more significant and interesting.
Smart metering and its benefit to consumers in terms of feedback is just a fragment of the
bigger picture: the smart grid, value to other stakeholders (potentially passed back to
consumers), and other changes in the energy system as a whole.
The Green Button initiative
The Green Button is an industry-led initiative that responds to the US government’s call for
action and provides electricity customers with easy and secure access to their energy
usage data in a consumer-friendly format. Users are able to download their own detailed
energy usage data on their utility companies' websites. With their own energy data
available, consumers can take advantage of various on-line services to help them manage
energy use, save on their bills, and act towards a sustainable energy future (U.S.
Department of Energy).
14
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With such detailed interval data for residential meters, the Green Button also allows users
to review their energy consumption data remotely without physically visiting the properties
(‘virtual energy audits’). This helps them understand where they are standing with respect
to their energy efficiency (Green Button; Green Button Connect).
The Green Button initiative was launched in January 2012. To date, a total of 35 utility
suppliers have signed up to the initiative. Utility companies’ adoption of an industry
standard offers software developers access to a much bigger audience and enables and
incentivises them to build innovative applications, products and services that will help
consumers manage their energy consumption (U.S. Department of Energy). Developers
can now innovate and create apps for consumers of many utilities to download and use.
The CIVIS project utilises the Green Button as a standard model for energy consumption
data (see Workpackage 3, report, D3.1) to implement distributed ICT-based energy
systems in the two pilot-site communities.
Micro-gen hardware
In discussing technology for distributed renewable energy we must consider, at least
broadly, the technological hardware in terms of micro-generation installations. Although
regulatory changes and financial barriers still exist, the technology clearly already exists
for distributed energy on the generation side. Indeed installations of solar PV especially
have grown rapidly in recent years in the EU, although with wide variation between
member states.
Although consumers can, and many have, become producers via their own solar PV, their
access to the market and to the grid is still severely limited. In the future, prosumers
(aggregated through ICT) might be able to compete in dynamic pricing environments for
trading and balancing (Kling 2011). Although some estimates of the value of balancing
suggest a modest value for DSR, this could increase if, for example, supply had an
increasing reliance on intermittent renewables and or a rising carbon price impacts costs
for carbon-intensive electricity generation.
But on the network management side, progress is required in the state-of-the art of
technology for managing the local distribution network under conditions of large amounts
of distributed micro-generation form intermittent renewables. Automated demand side
response or direct control could help grid management in this scenario and they exist do
but are difficult to introduce (Kling 2011), therefore leaving the focus on customer
behaviour-based demand side response (DSR), at least in the absence of feasible storage
solutions. There is also a need to establish financial settlement systems for demand
response providers.
15
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2.2 - Review of existing projects with distributed energy, prosumers and
communities in the EU
This section will present a broad overview of projects and initiatives on prosumers,
distributed and community energy drawing out key points of relevance to the evolution of
this area. The benefits of and scope for community energy initiatives is also presented.
The focus is within the EU but interesting projects outside EU, if relevant, are mentioned.
Deliverable D5.2 (due in month 24) will look more closely at community energy projects
with the aim of understanding how to maximise the success (impact and engagement) of
energy initiatives with a community or social dimension.
Distributed generation is growing fast (though with great variation between EU states). In
Germany more than half the solar PV is owned by householders. The number of
communities becoming more sustainable and resilient through their own citizen-led
sustainability projects is also growing, the Transition Town movement being one example
(see Figure 1, below; for more information about Transition initiatives, see
www.transitionnetwork.org/initiatives/map).

Figure 1: Growth in the number of Transition initiatives in Europe since the movement’s
inception in 2006 (source: O’Hara 2013)
In a report for AEIDL, O’Hara (2013) reported a huge amount of citizen-driven, or bottomup communities in Europe (in 13 counties they found 2000 communities) that are active in
testing new ideas, technologies and approaches in order to find the most sustainable and
16
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cost-efficient solutions for energy consumption. REScoop project that was launched in
2012 has also reported (REScoop 2013) similar kind of communities who has taken an
active role in forming renewable energy source cooperatives in Europe. In their report
(REScoop 2013) they stated that “these communities are no longer marginal but we can
start talking about a movement”.
This section will present an overview of a range of energy initiatives. A list of social energy
initiatives can be found in Annex 1 of this document and will be updated as CIVIS
progresses. The following review also draws on several in-depth recent reports on
community energy initiatives to assess the potential benefits of having a community-based
approach and the barriers to and avenues to further development in this area.
After reviewing information on a range of community and social energy projects, four
categories were created showing different kinds of social interactions that can happen in
energy communities:
1.
2.
3.
4.

Face-to-face interactions
Digital feedback
Donations
Prosumers

Face-to-Face Interactions
Changing Behavior (www.energychange.info) was very interesting project from CIVIS
perspective because its partners did a large scale case study on different kinds of previous
energy communities (www.energychange.info/casestudies) in the EU. However, it seems
that in those cases ICT did not have as major a role as CIVIS intends. In those cases they
utilized more face-to-face interactions. Changing Behavior also reported (Burger et al.,
2010) their own pilot projects in 2010 in which, again, ICT did not figure strongly:
1. In Germany pupil groups were recruited to become "Power Agents". In a
modular workshop series Power Agents were trained in the basics of electricity
savings (e.g. to identify electricity saving potentials in their own households and
their surrounding incl. e.g. neighbours, friends). In addition the trainings
addressed communication skills (how to best communicate electricity saving
advises). Moreover they were encouraged to develop their own form of activities
to spread their knowledge to a broader context. The “Power Agents” were also
presented in a website to inform all stakeholders.
2. In UK they established an Academy programme that offered training to recruited
volunteers to become a group of (climate change) advocates. The volunteers
17
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attended a half-day workshop to meet other potential advocates, received
guidance and training on climate change campaigning. Training was carried out
by the sustainable development charity, Action for Sustainable Living (AfSL).
Those who moved on to become fully fledged advocates worked with others to
target a range of events and small-scale public speaking opportunities. The
project was communicated locally to residents using well-established local
authority communications routes and third-sector networks. Advocates were
given personal targets that they were monitored on. All advocates were
supported by supervisors (also volunteers) who were in turn supported by paid
staff. In this pilot and Excel based toolkit was developed.
3. In Finland they had meetings and home energy audits with interested residents
living the pilot area. They recruited residents to participate in the project and met
with other key stakeholders such as municipality representatives,
representatives from the financial sector, equipment suppliers. The main
instruments were information (about technology options for new heating systems
and their economical viability), energy audits of the buildings, technical and
organisational support (e.g. bringing together interested residents with potential
heat pump vendors). In this pilot they also used website and web discussion
forum.
4. In Latvia the aim was to understand of how and why residents of multiapartment buildings decided to support or (focus: heating and hot water
production) and understand how decision making processes were best set up to
stimulate the support of residents for the implementation of efficiency measures.
They provided detailed and tailored information for residents about renovation
options and their consequences, and possibilities of financing in order to
stimulate building renovation (i.e. implementation of energy efficiency
measures). They also aimed at the interaction between residents and their
building management company (often having a mediator role) in order to
increase trust and establishment of mutual interests concerning the
implementation of energy efficiency measures. This all was done with 1)
workshops for residents (stimulating interest among residents, information about
current energy consumption, efficiency measure options incl. cost estimates), 2)
compilation of relevant information (e.g. from construction companies and
banks), and 3) in case of decisions taken in favour of efficiency measures,
development of a technical renovation plan.
5. In Hungary they organized climate club meetings that were held once a month.
Scope of these meetings were presentations on typical energy saving measures
in households, instructions on how to carry out a home energy audit and how to
record the household energy electricity and heat consumption, but also other
topics such as organic gardening, a tree planting event. In addition to providing
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information the club meetings aimed at providing a physical platform for club
members to meet, exchange experience, share and discuss difficulties that
might have arisen and keep the motivation among club members high. The club
was also meant to provide a supportive community for people to overcome
barriers to sustainable consumption created by various social norms and
structures. They also did monitoring of the energy consumption of the
participating households and translated the energy consumption in carbon
emissions. In this pilot they did not create a separate website but all information
was published on the intermediaries’ website.
6. In Lithuana their aimed was transparency in office buildings. They did metering
of energy and water consumption in office buildings and informed companies
about the real-life companies' consumption data. They had meetings with
administrative staff or the office organization, they informed employees about
energy saving measures associated to changed daily routines (by using existing
communication platforms such as webpage and intranet, newsletter, email list).
Digital Feedback
In the CHARM project (www.projectcharm.info) ICT was more in focus than in Changing
Behavior project. In CHARM they focused on digital feedback in order to change people’s
energy behavior. Their results, however, indicate that changing energy behavior with
(social) feedback or playful social ICT tools is very challenging (Rettie, Harries and
Bellwood-Howard 2013; Patel, Harries and Rettie 2013)
1. “The Home Energy Study monitoring system used purpose-built monitors to collect
electricity consumption data from households in Bristol, UK. Over 400 households
were professionally recruited, door-to-door, from one poorer and one richer area of
the city, using an £80 incentive. Three hundred and sixteen (79%) of those initially
recruited went on to successfully complete the 18-week study and the pre- and
post-study questionnaires. Participants were assigned to one of three experimental
conditions: 1) an individual feedback condition that only included data about an
individual household’s consumption; 2) a social norms feedback condition that also
included neighbourhood average data, and 3) a control condition without feedback.
The primary impact of the feedback was that it made electricity consumption more
visible to some participants, increasing their awareness of its use in everyday
activities and practices. This led them to appraise some of their electricity use and
to try to change some of their energy- consuming practices. This process of
appraisal and change occurred over a relatively short period of time and did not
always involve conscious reflection or evaluation. In line with earlier research, the
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CHARM study found that although awareness of energy consumption was
sustained, the process of appraisal and change was sometimes short-lived.”
2. “The aim of the iGreen app was to get users to complete the same short Facebook
quiz seven times over a period of at least six weeks and to see whether this
influenced their reported behaviour. The quiz questions covered topics such as
whether users left the tap running while they cleaned their teeth; whether they
bought bottled water; how often they took their own bags when shopping, and how
often they showered or bathed during the week. Each time they answered a quiz
question, participants in the two feedback versions were shown their previous
answers. Those in the social norms version were also shown the average answer of
other participants and, if they were ‘better’ than the norm, were shown up to three
‘smiley’ emoticons. Completion of each of the seven quizzes was incentivised by
the promise of access to a new sustainability-themed game and entry into a prize
draw. The evidence of this study suggests that FB quizzes can be used to increase
awareness of the environmental aspects of everyday behaviours. However, the role
of feedback in changing behavior towards more sustainable practices is less clear,
for it seems likely that, in this study, its impacts were obscured by framing effects
and the influence of the questioning process itself.”
Donations
EnergyXchange project (www.energyxchange.org.uk) designed an interesting campaign “Donate Your Energy” - that they piloted with some companies in 2009. Even though the
campaign did not focus on utilizing innovative ICT services, it shows nicely how people
can be motivated towards energy savings by doing something socially good. During the
“Donate Your Energy” pilots companies could set up certain goal with employees how
much they would like to have energy cost savings. Moreover, they could decide to whom
they would like donate their energy savings during the campaign. The piloting results were
very promising leading to energy cost savings and donations, and the participants felt
positive about the campaign. EnergyXchange project members reported (Donate Your
Energy report) that these 6 issues should be included in future projects which strive to
motivate energy behaviour change:
1.
2.
3.
4.
5.
6.

Commitment and pledging
Altruistic intentions
Environmental protection
Monetary gain
Normative example
Measurement, monitoring and feedback
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Prosumers
The IMPROSUME project (Bremdal, 2013) did also relevant research from CIVIS
perspective. In their WP1 they aimed to get better insight into motives and barriers that
influences acceptance of prosumer role in the context of the Smart Grid. Their results
showed that people are more likely to become a prosumer if they perceive Smart Grid
technology to be easy to use and useful, but, interestingly, they are also more likely to
become prosumer if they feel morally obligated to contribute the interest of the society as a
whole and the environmental by becoming a prosumer.
Roberts, Bodman and Ryboski (2014) reported several existing communities in Europe
that have shared ownership, for example, of wind and solar farms in order to become selfsufficient. Some of these communities also donate their profits to local organizations in
need. The following are nice examples of energy communities described by Roberts,
Bodman and Ryboski (2014):
1. “Dardesheim is an excellent example of the potential of community power.
Dardesheim is a small rural village of less than 1,000 inhabitants located in the
state of Saxony Anhalt (former East Germany). Since the early 1990s, it has
managed to install an impressive 31 turbines just outside the town, which have an
installed capacity of 66 MW. Only local residents are allowed to become partners,
and approximately 90% of the village’s residents are involved. The project is driven
by a desire to stop the net outflow of domestic production from the region,
reinvigorate the area economically, and to generate enough power locally to provide
for everyone’s energy needs – in other words, self-sufficiency. Organised as
Windpark Druiberg GmbH & Co. KG, profits return to local investors from the
region. The partnership is run very much like a business, with members hiring
professionals to run the project for them. Finance was based on initial capital
invested by shareholders, enabling co-financing through commercial credit. In line
with the original intent of its founders, profits have been used to expand renewable
capacity, which now includes solar, biomass, an electric vehicle storage system and
pumped hydro for storage. Profits are also transferred to a local aid association for
use in local infrastructure and social projects or cultural events. This flow of income
is guaranteed through contractual guarantee within the founding statute of
company.” (p.17)
2. “Hvidovrebo is a good example of how community power can be used by more
vulnerable groups of society as a means to address their own social issues.
Hvidovrebo Section 6 is a social housing estate located in a municipality on the
outside suburbs of Copenhagen. The estate was constructed between 1953 and
1955 as one of the first industrialised complexes in Denmark. Therefore, it is subject
to a local preservation plan. Consistent with the law pertaining to housing
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associations in Denmark, it operates based on tenant’s democracy. Using this
model of self-governance, the tenants decided through a consensus of the General
Assembly that they would like to produce electricity from solar PV and water heating
from solar thermal. Because the estates’ roofs were already in need of renovations,
solar construction and installation was integrated into the process. Because it is a
protected landmark, careful consideration has had to be given to the planning of the
project in order to ensure conservation of the building’s appearance. The project will
be owned by the housing estate, but the tenants will contribute financially to the
project through additions on top of rent or mortgage payments. The project will span
10 roofs throughout the estate, producing between 120-160 MWh per year. The
electricity produced will contribute towards self-sufficiency within the estate. The
aim is that each dwelling will have its own part of the system, which will be
operated through a common grid. The project is being implemented in cooperation
with the local district heating company, Hvidovre South A.m.b.A. The company has
conducted and financed feasibility studies on how to integrate solar PV with solar
heating, the latter of which will be financed by the company.” (p.17)
In summary we can state that energy communities can work on several different levels,
from face-to-face meetings to increase energy awareness and making renovation plans to
forming their own wind and solar farms and renewable energy systems (RESs) to become
self-sufficient. It was also interesting to notice on the basis of this review that just providing
digital feedback on personal and social energy behavior is unlikely to be effective. A key
point to note also is that there are a wide range of benefits to community-based energy
initiatives.

The benefits of social/community approaches to energy
A 2011 review of the Climate Challenge Fund (CCF) in Scotland investigated in depth the
impacts of 21 community projects across Scotland looking to reduce carbon emissions and
explored how they have been successful (Brook Lyndhurst and Econometrica 2011). The
review suggests that community-based approaches, such as the transition movement, are
particularly well-placed to deliver pro-environmental behaviour change and a shift in
energy use, for a number of reasons:
1. Community projects are tailored to local needs, conditions and capabilities;
2. Local, community-based projects tend to be trusted by local residents, who
perceive them to have the community’s interests at heart;
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3. Community projects are more successful at engaging and activating local
residents, in particular the sizeable proportion of the population that are only
‘moderately interested’ in the environment;
4. Action on climate change at the community level is on a meaningful scale to
people (i.e. large enough for the over-all impact to be considered worthwhile, but
small enough for individuals to feel that they have a valuable contribution to make).
(in O’Hara, 2013, p.6)
It is also more meaningful in another way: the activities of generating and consuming
energy locally are more transparent and more connected to citizens lives. This raises
awareness of energy and energy-behaviours and can promote more efficient consumption
and interest in behaviour change.
Community energy has also been found to contribute to longer-term change, changing
social norms and wider behaviour change. This is also the case by virtue of avoiding an
over-emphasis on ‘quick carbon savings’ at the expense of engaging people on
sustainable living more broadly.
Other, specific benefits of community-based initiatives are:




Local opposition to energy projects can be a stumbling block to renewables
schemes, but when communities own or run the projects themselves it makes a
difference.
Locally-owned projects ensure that your money stays in the local economy and is
more likely to benefit the community instead of large corporations.
More money is made available to finance the shift to clean energy when local
communities have the chance to buy into schemes. In Germany the majority of the
investment in renewable energy has come from communities and citizens, not the
main energy supplier corporations. In fact their ‘big four’ energy companies only
own 5% of the installed renewable capacity. (Renewable Energies Agency 2012)

CO-POWER (2013) summarise the benefits of community-based energy initiatives as
follows:
1. Public support for clean energy
2. Increased financing for clean energy
3. Raised awareness
4. Emissions reductions
5. Reduced energy demand
6. Financial benefits for communities
7. Reduced fuel poverty
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8. Stronger communities
9. Cheaper energy for all
Working together in a community and achieving a goal provides a sense of purpose, pride
and achievement. Although harder to measure or quantify, this can be a powerful
motivator for citizens to continue undertake further change to their energy use and well as
being a positive outcome for the community in itself. Community energy can promote more
democratic, healthier communities.
Similarly, Huybrechts and Mertens (2014) articulate the potential of renewable energy
cooperatives across a number of dimensions:




Economic: value accruing to local member citizens rather than private
shareholders),
Environmental: green energy production and reduction of members’ individual
consumption),
Democratic: potential for overcoming resistance from citizens in the
neighborhood of RE projects, and democratic decision-making involving
concerned stakeholders).

They conclude that diffusion of the cooperative model to date has been problematic,
however, to some degree and depending the country, due to some inherent as well as
contextual challenges. They assert that barriers to entry – such as limited access to
capital, limited locations, consumer inertia and lack of public support – appear to be
reinforced by cognitive barriers.
Haggett et al, (2013, p.3) make four recommendations based on their study of the ‘social
factors for success’ in community energy in Scotland.
1. A proactive stance in identifying communities with a history of active participation
and strong social capital, and informing, encouraging and advising them about
developing an energy project;
2. Sharing learning and stories of success and failure between communities, through
increased community knowledge exchange;
3. Distilling knowledge and experience, sharing best practice and formalising support
for community energy at a council level.
4. Providing community groups with greater access to a range of support services and
information on different business models and ownership structures, finance
opportunities, and grid and land access issues.
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2.3 - Learnings from State-of-the-art for CIVIS
What next for social or community-based energy initiatives? Where are the bottlenecks or
barriers and what are the untapped drivers and opportunities within the area of
social/community energy which CIVIS can try to take forward, in part using ICT?
The following conclusions emerge from considering the technology for distributed energy,
the regulatory contexts, and actual community-based initiatives on energy. These
conclusions also draw on several comprehensive recent reports on community-based
energy initiatives in the EU (Roberts, Bodman and Rybskil 2014; REScoop 2014; O’Hara
2013)
1. Community-based energy initiatives are varied in nature and growing fast in
number.
2. Community energy has a potential to engage citizens in energy beyond
financial gains: Community Benefit (payments from the developer to the
community) may be perceived as goodwill, compensation or a payoff, and still
treats citizens as passive consumers. Unlike community benefit, ownership and
participation actually get individuals involved in the project, helping them to
realise their broader potential as energy citizens.
3. For example, demand side response (DSR) is an important resource not only for
trading but also for the provision of ancillary services. Technological solutions
are available for automated demand response but are however difficult to
introduce. The success of demand response is therefore dependent on active
participation of the customers and the community-energy approach is a
promising way of maximizing engagement with DSR.
4. There are several distinct advantages to community energy over noncommunity-based energy projects (as enumerated in the preceding section).
These benefits indicate areas to focus on to maximise the impact and appeal of
community initiatives.
5. These wide-ranging benefits also need to be communicated to prospective
consumers and communities to drive further engagement; demonstration
projects and networks of communities are needed partly for this reason. These
benefits also indicate areas to focus on to maximise the impact and appeal of
community initiatives.
6. It is still unexplored how ICT services could enhance those activities. ICT
would need to do more than just improve feedback about energy consumption.
The preceding studies of community energy suggest that ICT could focus
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on increasing the non-financial benefits experienced by community energy
citizens: as well as making financial and carbon savings as meaningful as
possible, ICT should aim to enhance perception of the normativity of the target
behaviours, the sense of community and pride, empowerment, selfdetermination, altruism, support momentum for further sustainability-related
community action and support consensus-building process for this; foster trust
between stakeholders, and links with other communities.
7. There is a need for individuals to be provided with the capacity to become
knowledgeable participants and to exercise their rights to effectively
participate in the political dimension of energy policy. Again ICT platforms could
potentially support this.
8. Community energy projects should build on existing sense of community:
communities with a strong sense of community and previous record of cooperation will be more promising. Similarly, for all communities, existing foci for
sense of community (such as schools and associations) could be the best
foundations on which to build for energy-related community initiatives.
9. There is a clear need to create a strong platform in the EU that enhances
these local communities and supports the creation of new ones (O’Hara
2013). ResCoop and the Community Energy (CO-POWER) project are two such
efforts to fill that gap.
ResCoop 20-20-20 (www.rescoop.eu) is an initiative launched by the Federation
of groups and cooperatives of citizens for renewable energy in Europe with the
support of the Intelligent Energy Europe Program (European Commission).
Twelve organisations in seven countries have joined forces to increase the
number of successful citizen-led renewable energy projects across Europe.
The Community Power (CO-POWER) project (www.communityenergy.eu)
works across 12 European countries and aims to:
 Speed up the development of renewable projects by creating a favourable
legislative environment.
 Build a broad, public coalition across Europe supportive of community
renewables projects.
 Inform and educate policymakers, empowering them to put forward enabling
legislative frameworks.
 Inform and engage citizens (e.g. by joining workshops, street information
stalls, writing letters to MEPs, joining e-mail actions and more).
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 Make recommendations to enable legislative change in the Czech Republic,
Denmark, Spain, Hungary, Ireland, Scotland and Belgium and
recommendations to support community energy projects in EU legislation.
 Create opportunities for public-private finance of community renewables
projects in Eastern European countries.
10. The technology and the enthusiasm for distributed and community energy
appear to be available but policy makers and regulators have an important
role to play towards open market designs with incentives for participation of
active prosumers and this will be discussed in the following chapter.
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3 - Regulatory Context
The remit and content of this chapter concerns issues which are also considered by Workpackage 6. Deliverable 6.1, also includes a discussion of national and local energy
contexts but focuses on business models.
The content of this Chapter is the direct output of the activities done for Task 5.1 which
analysed and assessed the current regulatory and institutional context in EU with particular
regard to its potential support or barrier for decentralized/distributed energy, energysharing, and greater market engagement of consumers/prosumers and communities. This
work aims to help identify opportunities, challenges, barriers and risks for distributed
energy sharing/trading. Developments in this context will be tracked throughout the
duration of the project.
There is a long tradition of involvement of the institutions of the European Union in energy
markets and energy policy. The European Atomic Energy Community (EAEC or Euratom)
was founded at the beginning of European Community’s history. In the history of
European, Article 37 of the Euratom Treaty represents pioneering legislation concerning
binding transnational obligations with respect to environmental impact and protection of
humans (Heuel-Fabianek, et al., 2008). Many things have changed since and European
Union has created a relevant common regulatory system. This task aims to identify the
legal and regulatory system and potential support for decentralised/distributed energy,
energy-sharing.
The intended method and approach used for this task is twofold. On the one hand it is a
descriptive study of the current European legislation and its application at the level of the
two countries hosting CIVIS pilot sites (Italy and Sweden). On the other hand, it adopts a
consultation and interviewing approach with industry experts, stakeholders and policymakers that aims at providing a comparative analysis at the level of the EU countries that
are represented in CIVIS Consortium.
Figure 2, below, shows schematically the organisation of activities in T5.1.
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Figure 2: Plan of activities for Task 5.1
Definition of Smart Grid
In this document when referring to the term “smart grids” as enabler for a Distributed
Energy System we adopt the following starting definition. The term can be defined in
several ways. We begin by building on the following definition, which is used in the
European Energy Regulators papers and reports on smart grids (CEER, 2009; CEER
2010; CEER 2011):
“A smart grid is an electricity network that can cost-efficiently integrate the behaviour
and actions of all users connected to it – generators, consumers and those that do both
– in order to ensure economically efficient, sustainable power systems with low losses
and high levels of quality and security of supply and safety.”
The European Commission made use of the European Energy Regulators definition in
accompanying documents to the European Commission Communication “Smart Grids:
from innovation to deployment” (EC, 2011). While other definitions are also used (including
those that define smart grids by the kind of technology used), these small differences were
not considered as a barrier to the development of smart grids. Furthermore, it was not
considered the recent developments in smart grids to affect the original definition.
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In particular, the focus of the present definition makes it particularly suitable to be used in
CIVIS since it does not limit itself to the technological dimension, but also includes the
level of behavioural actions of all connected consumers and prosumers.
Definition of Prosumers
The move towards smart energy grids is characterized by a pervasive use of ICT, enabling
the shift from a centralized to a distributed and bidirectional structure and a low carbon
society (Carvalho et al. 2011). In such a transition, one-way power flows from large
suppliers to passive consumers are replaced by a more active energy paradigm, where
users (at the individual but first and foremost at the collective levels) become prosumers
(Toffler 1989), interacting with each other within a physically constrained network through
various ICT systems.
In this document, we rely on the early definition provided by futurist Alvin Toffler on
prosumer who envisaged the emergence of new actors traditional consumers become at
the same time PRO-ducers and con-SUMERS of a given good (“proactive consumer” in
the original terminology). In the particular case of CIVIS we refer to private entities as
individuals or aggregated form who, not only consume energy, but also produce it, by
means of photo-voltaic (PV) panels, for instance.

3.1 - European Strategy
3.1.1 - EU Energy Policy
The Treaty of Lisbon places energy at the heart of European activity. It provides a new
legal basis that was lacking in the previous treaties (Article 194 of the Treaty on the
Functioning of the European Union (TFEU)).The objectives of the policies in the energy
area are pursued and supported at different levels: by market-based tools (mainly taxes,
subsidies and the CO2 emissions trading scheme); by developing energy technologies
(especially technologies for energy efficiency and renewable or low-carbon energy); and
by Community financial instruments. Furthermore, in December 2008 the EU adopted a
series of measures with the objective of reducing the EU’s contribution to global warming
and guaranteeing energy supply.
In 2007, the Council adopted energy goals aiming to reduce greenhouse gas emissions by
20%, to increase the share of renewable energy to 20% and to make a 20% improvement
in energy efficiency. A few years later the European Union adopted the so called Third
Energy Package which is a legislative package for an internal gas and electricity market in
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the European Union. The package was proposed by the European Commission in
September 2007, and adopted by the European Parliament and the Council of the
European Union in July 2009. It entered into force on 3 September 2009.
Core elements of the Third Energy Package include:
 ownership unbundling, which stipulates the separation of companies' generation
and sale operations from their transmission networks;
 the establishment of a National regulatory authority (NRA) for each member state;
 the establishment of the Agency for the Cooperation of Energy Regulators (ACER,
www.acer.europa.eu) which provides a forum for NRAs to work together.
The Third Energy Package consists of two Directives and three Regulations:
 Directive 2009/72/EC concerning common rules for the internal market in electricity
and repealing Directive 2003/54/EC
 Directive 2009/73/EC concerning common rules for the internal market in natural
gas and repealing Directive 2003/55/EC
 Regulation (EC) No 714/2009 on conditions for access to the network for crossborder exchanges in electricity and repealing Regulation (EC) No 1228/2003
 Regulation (EC) No 715/2009 on conditions for access to the natural gas
transmission networks and repealing Regulation (EC) No 1775/2005
 Regulation (EC) No 713/2009 of the European Parliament and of the Council of 13
July 2009 establishing an Agency for the Cooperation of Energy Regulators
Within this frame, micro-production of energy and the smart grid became a part of the
energy security of European policy.
The Commission has a long-standing recognition of the potential benefits of Smart Grids.
In its own Communication (EC, 2011), the Commission notes that the recent challenges in
grid technologies need to be tackled as soon as possible, in order to accelerate Smart Grid
deployment. The Commission proposes to focus on:
1. developing technical standards;
2. ensuring data protection for consumers;
3. establishing a regulatory framework to provide incentives for Smart Grid
deployment;
4. guaranteeing an open and competitive retail market in the interest of consumers;
5. providing continued support to innovation for technology and systems.
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In a previous communication (EC, 2010), the Commission set out the European
Commission’s energy strategy for the forthcoming ten years, until 2020.
The strategy is structured around 5 priorities:
1. limiting energy use in Europe;
2. building a pan-European integrated energy market;
3. empowering consumers and achieving the highest level of safety and security;
4. extending Europe’s leadership in the development of energy technology and
innovation;
5. strengthening the external dimension of the EU energy market.
Under the developing innovative energy technologies priority, the Commission has
specified that this strategy aims to support the launch on the European market of
innovative new high performance low-carbon technologies. The implementation of the
SET-plan is one solution (European Commission, 2009), in that it may help to shorten the
distance between research and technological development. The ITER research project
should also be developed (Council of the European Union 2007).
With the same Communication the Commission also intended to launch new large-scale
European projects concerning:
 smart grids linking the whole electricity grid system;
 electricity storage;
 large-scale sustainable biofuel production;
 energy savings both in cities and in rural areas.
With a subsequent communication (EC, 2012), the Commission further underlined how
important are the transformation of the infrastructure and the empowerment of the
consumers, in order to integrate renewable energies in the internal market and as a
consequence how urgent is the early adoption of the legislative proposals included in the
energy infrastructure package.
The Commission will continue to work with distribution and transmission system operators,
regulators, Member States and industry to ensure the development of energy
infrastructure is accelerated to complete the process of integrating Europe's networks and
markets
“The greatest benefits should come with the combination of "smart metering" and
micro generation. Smart meters will show consumers how much they are paying for
electricity in real time and help them reduce their energy consumption. This,
together with developments in "smart products" which can respond to price signals
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sent electronically, allows consumers to alter their consumption to take advantage
of low prices. In addition, individual ‘demand response’ can be aggregated by new
market players to offer significant consumption savings when prices are high. […]
[T]his "peak shaving" can generate major financial savings by reducing the need for
peak generation capacity.
The introduction of micro generation creates a degree of independence for
consumers as is the case in the heating sector. Photovoltaic, micro wind, biomass
and geothermal power and combined heat and power systems can reduce the need
for power from the grid significantly, for households, office and industrial buildings.
“As consumers become "consumer-producers" they will also gain a stronger sense
of ownership and control over their energy use. This increases understanding and
acceptance of renewable energy” (IEA 2011). Poor public acceptance of certain
renewable energy projects blocks or delays development, undermining our policy
goals. Thus, empowering consumers as micro producers and improving planning
and permitting processes are an important way to tackle a significant barrier to
renewable energy growth”.
(European Commission 2012, p.9-10)
This is the direction also indicated by the results of significant projects or initiatives such as
Reshare (www.reshare.nu, see Rebel et al. 2011) or RESCoop 20-20-20
(www.rescoop.eu).
In May 2013, the European Parliament has adopted its own resolution on the current
challenges and opportunities for renewable energy in the European internal energy market
[2012/2259(INI)]. In this resolution the Parliament:
 Takes the view that ICT will in future contribute to managing energy supply and
demand and make consumers more active in this market;
 Calls on the Commission to bring forward without delay proposals, in line with the
third internal energy market package, for the development, promotion and
standardization of smart grids and meters;
 Calls on the Commission to give particular support to research and development in
this sector;
 Emphasizes that important factors in this regard include not only planning certainty
on the providers' side but also acceptance by consumers, who should be the main
beneficiaries of smart meters and whose data protection rights need to be ensured
in accordance with the new data protection directive;
 Urges the Commission to carefully evaluate the cost and benefits of smart-meterrollout and their impact on different consumer groups;
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 Acknowledges that consumers engagement is vital for the success of smart-meter
roll-out;
 Stresses that a clever combination of small-scale RES (renewable energy systems),
storage, demand-side management and energy efficiency can lead to decreased
use of local grids during peak load times, thus decreasing the overall investment
costs borne by distribution system operators;
 Notes that a prerequisite for efficient local consumption and production of energy,
from a prosumer and distribution-grid perspective, is the roll-out of smart meters
and more generally of smart grids.
More recently, the Parliament also started discussing the proposal of a specific European
Parliament resolution on microgeneration - small-scale electricity and heat
generation (2012/2930(RSP)), in which the definition of microgeneration for the purpose of
this resolution is: 1) the small-scale generation of heating/cooling and electricity-delivering
energy by individuals and SMEs in order to meet their own needs; and 2) different forms of
grouped or cooperative small-scale production at community level existing to meet local
needs; notes that microgeneration includes a variety of technologies (hydropower,
geothermal, solar power, marine, wind, heat pump, biomass) having a specific focus on
the renewable and sustainable dimensions. This definition is larger than the definition we
expected to be used. We consider this a good news because means that the effective
attention on this issues are going larger.
In the resolution, the Parliament points out those specific barriers that are limiting the
larger-scale deployment of microgeneration technologies, including:
 the challenge posed by high up-front investment costs;
 the high level of administrative complexity associated with connection and access to
the electricity grid;
 the lack of awareness regarding the energy and cost savings which are offered by
different microgeneration technologies over their lifetime.
The resolution asks the Commission to draw up recommendations on how to shorten and
simplify the administrative procedures involved in operating and connecting
microgeneration units to the grid:
 develop specific mechanisms in order to encourage self-sufficiency, in conjunction
with an overall reduction in consumption;
 develop regulatory frameworks defining the roles and responsibilities of all actors in
relation to distribution grids, with a particular focus on the conditions permitting an
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uptake of aggregation, given its future crucial role in the active participation of
microgeneration in the system
 recognise the increasingly important role of distribution system operators (DSOs)
and facilitate DSOs' investment in the distribution system, with a view to improving
the overall efficiency of the energy system.
The Parliament also wants to see the full implementation of the Third Energy Package,
and in particular the implementation of EU metering provisions and speed up of the rollout
of smart meters in order to help households acquire accurate data and full value for the
energy produced on their premises.
The 10 January 2014, the European Parliament produced a Report on the local and
regional consequences of the development of smart grids [PE 523.006v02-00 A70019/2014 (2013/2128(INI)). In this Report the Parliament notes the importance of smart
grids for regional economy and on local employment. At the same time it emphasises that
the success of a smart energy system, as shown by studies on best practices and leading
examples, is often due to local ownership by individual citizens, a cooperative, a local
community or a combination of these actors; recognises that such ownerships increase the
acceptance of investments in all elements of smart energy systems; emphasises that
citizens should be provided with better information, as well as incentives such as dynamic
pricing mechanisms and appropriate ICT tools so that they could be involved at all stages
of smart energy infrastructure, production and energy and grid planning distribution;
This is why the Parliament even underlines that smart energy systems will be operated
with large amounts of personal data and many profiles and will bear a high risk of data
security breaches. So it consider the need for high standards for smart meters in terms of
data protection and data privacy, and for enabling citizens to decide upon and control the
data which is given to the network operators. The Parliament, then, stresses that data
security must be integrated into smart grid deployment strategies and emphasises that
guaranteeing data protection and data privacy for all individuals and households
connected to the grid is imperative to the functioning and deployment of smart grids.

3.1.2 - EU Energy Frameworks and Regulations
Already in 2000, the Green Paper on the security of energy supply “Towards a European
strategy for the security of energy supply”(EC 2001) highlighted that, if no action were
taken, the European Union’s dependence on external energy sources would increase from
50 % to 70 % by 2030 according to current estimates. At the same time, the EU is
continuing to produce more and more CO2 and other greenhouse gases and the human
activities associated with the energy sector are responsible for no less than 78 % of EU
greenhouse gas emissions.
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Since then a series of general frames and energy-related initiatives have been pursued at
the EU level that focus on improving end-use energy efficiency and controlling energy
demand.
Intelligent Energy Europe (IEE)
Decision 1639/2006/EC of the European Parliament and of the Council of 24 October 2006
establishes the Competitiveness and Innovation Framework Programme (CIP;
http://ec.europa.eu/cip/) (2007-2013)3 and proposes a coherent framework to improve
competitiveness and innovation capacity in the European Union (EU). CIP particularly
encourages the use of information technologies, environmental technologies and
renewable energy sources. The programme was made up of three specific subprogrammes. One4 of these is the Intelligent Energy – Europe (IEE) Programme
(http://ec.europa.eu/energy/intelligent/) which helped to speed up the efforts to achieve the
objectives in the field of sustainable energy. It supported improvements in energy
efficiency, the adoption of new and renewable energy sources, an increase in the share of
renewable energy and a reduction in final energy consumption but it expired on
31 December 2013.
Energy end-use efficiency and energy services
The European Union (EU) has adopted a framework for energy end-use efficiency and
energy services. Among other things, this includes an indicative energy savings target for
the Member States, obligations on national public authorities as regards energy savings
and energy efficient procurement and measures to promote energy efficiency and energy
services. The act is the Directive 2006/32/EC of the European Parliament and of the
Council of 5 April 2006 on energy end-use efficiency and energy services and repealing
Council Directive 93/76/EEC. The purpose of the Directive is to make the end use of
energy more economic and efficient by:


establishing indicative targets, incentives and the institutional, financial and legal
frameworks needed to eliminate market barriers and imperfections which prevent
efficient end use of energy;



creating the conditions for the development and promotion of a market for energy
services and for the delivery of energy-saving programmes and other measures
aimed at improving end-use energy efficiency.

Member States must ensure that energy distributors, distribution system operators and
energy retail businesses that sell electricity, natural gas, heating oil and district heating:
3

CIP will be followed and continued by the launch of the Programme for the Competitiveness of enterprises
and SMEs (COSME) 2014-2020. http://ec.europa.eu/enterprise/initiatives/cosme/index_en.htm
4
The other two CIP programmes were: Entrepreneurship and Innovation Programme (EIP) and Information
Communication Technologies Policy Support Programme (ICT-PSP)
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·

refrain from any activity which could hamper the supply of energy services,
programmes to improve energy efficiency and other measures aimed at improving
general energy efficiency;

·

supply information on their final customers needed to develop and implement
programmes to improve energy efficiency;

·

at the discretion of the Member States (possibly using voluntary agreements or
other market-based measures), offer and promote energy services to their final
customers or offer and promote energy audits and/or measures to improve energy
efficiency or contribute to the financial instruments for improving energy efficiency.

Finally, as particularly relevant for CIVIS project, Member States must also ensure that
end-users are provided with competitively priced individual metering and informative billing
that shows their actual energy consumption. As far as possible, bills must be based on
actual energy consumption and must include, in addition to other information, the
following: current actual prices and consumption, a comparison of current consumption
with consumption for the previous year, contact details of bodies from which information on
improving energy efficiency can be obtained. Individual meters must be installed at a
competitive price wherever economically and technically feasible.
With the scope to extend and integrate the reach and the effect of Directive 2006/32/EC,
the EU issued a new Energy Efficiency Directive. The act is the Directive 2012/27/EU of
the European Parliament and of the Council of 25 October 2012 on energy efficiency,
amending Directives 2009/125/EC and 2010/30/EU and repealing Directives 2004/8/EC
and 2006/32/EC. In particular, it “establishes a common framework of measures for the
promotion of energy efficiency within the Union in order to ensure the achievement of the
Union’s 2020 20% headline target on energy efficiency and to pave the way for further
energy efficiency improvements beyond that date”. However, since the Member States are
expected to adopt and implement this new Energy Efficiency Directive by the second half
of 2014, it is not possible at the moment of this writing to assess and evaluate it.
Energy performance of buildings
The buildings sector represents 40% of the European Union’s (EU) total energy
consumption. Reducing energy consumption in this area is therefore a priority under the
“20-20-20” objectives on energy efficiency. This Directive contributes to achieving this goal
by proposing guiding principles for Member States regarding the energy performance of
buildings. The act is the Directive 2010/31/EU of the European Parliament and of the
Council of 19 May 2010 on the energy performance of buildings. This Directive aims to
promote the energy performance of buildings and building units. Member States shall put
in place minimum requirements for energy performance in order to achieve cost-optimal
levels. The level of these requirements is reviewed every 5 years. When setting
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requirements, Member States may differentiate between new and existing buildings and
between different categories of buildings. New buildings shall comply with these
requirements and undergo a feasibility study before construction starts, looking at the
installation of renewable energy supply systems, heat pumps, district (or block) heating or
cooling systems and cogeneration systems. One of the objective of the Directive is “nearly
zero-energy buildings”. By 31 December 2020, all new buildings shall be nearly zeroenergy consumption buildings. New buildings occupied and owned by public authorities
shall comply with the same criteria by 31 December 2018. Another objective is to have
energy performance certificates for each building. Member States shall implement a
system for the energy performance certification of buildings. It shall include information on
the energy performance of a building and recommendations for cost improvements. When
a building or building unit is offered for sale or for rent, the energy performance indicator of
the energy performance certificate shall be included in advertisements in commercial
media.
With the Green Paper “A 2030 framework for climate and energy policies” [COM(2013)
169 final] the Commission has further clarified the desire to further strengthen and extend
the above frameworks and to build upon the objectives therein achieved.
Energy Regulations
Under the European Policy we have resumed above, many act, laws and directives have
been produced. We have identified the most important European Acts produced during the
last decade and, for convenience, we divided them in three macro areas: Energy market;
Renewable energy; and Energy efficiency.
Annex 2 (6.2.4) of this document includes the full list of regulations. Hereby we provide a
short description of the macro areas.
 Energy Markets: includes the main Directives and Commission Regulations
devised for the institutionalisation and regulation of an EU Energy (electricity and
gas) Market.
 Renewable Energy: includes the main Directives and Implementing Acts that
define criteria, evaluation and road maps for the integration of renewable energy
sources and technologies into existing energy grids.
 Energy Efficiency: includes the main Directives, Commission Regulations and
Implementing Acts that support nation-wide and cross-national plans to improve
energy efficiency of EU. The focus at the households level has been privileged
here.
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3.2 - Key Stakeholders and Regulations: Italy and Sweden
3.2.1 - Key stakeholders and regulations: Italy
In the interests of document flow this sub-section can be found in Annex 2. This
content includes a discussion of: unbundling; net metering; smart meters, and rates of
transmission, distribution and metering of electricity.
A summary of comparisons between the two countries is presented in Section 3.8.

3.2.2 - Key stakeholders and regulations: Sweden
In the interests of document flow this sub-section can be found in Annex 2. This
content includes a discussion of transmission tariffs in Sweden.
A summary of comparisons between the two countries is presented in Section 3.8..

3.3 - Preliminary analysis of regulations relating to Distributed Energy
and Market Engagement
In the interests of document flow this content can be found in Annex 2.

3.4 - Assessment of Regulatory Challenges and Opportunities for
distributed energy and community energy
This section includes the first, preliminary, Assessment of Regulatory Challenges and
Opportunities for distributed energy and it is strictly related to the preceding section. The
developments of these aspects will be monitored during CIVIS project lifetime and updated
in a subsequent final report. This part covers areas including the technical, environmental,
economical and political.
From the environmental point of view we can start by pointing out that the distributed
production of energy and its relocation in the market can reduce the requirements
associated with the transport of energy and the creation of high voltage power lines. These
types of power lines are a kind of energy highway and have the purpose of transferring a
lot of energy at greater distances. This high voltage transmission grid would be less used
by more local, less centralised, energy generation but the transmission network offers
another resource for balancing supply and demand through importing energy from much
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more distant regions or countries. We have focussed on the advantages of distributed and
community energy but there are, of course, risks and downsides to this approach. These
will be explored more in subsequent Work-package 5 activities and D5.2. For now we can
mention another which relates to the network: a large growth in distribution
microgeneration would be likely to greatly increase the complexity and challenge for
managing the loads within the limits of the distribution network. A more fundamental
potential disadvantage of distributed generation is that while losses from transmission and
distribution are much lower, it may not enjoy the economies of scale of more centralised
generation (though ultimately this will depend on the details of specific technologies and
financing).
Still from the environmental point of view, distributed generation allows a lower loss of
energy and thus a better efficiency of the system, with closer to the goals of 20/20/20. In
terms of energy policy, the creation of a distributed energy market promotes the autonomy
and independence of individuals and communities. This independence can be an
important form of autonomy for Europe from non-European countries.
On a practical and market-oriented level, the creation of a distributed energy system
appears to be at odds with the interests of traditional large-scale producers and sellers of
energy. We intend to investigate this aspect during the developments of CIVIS. For
traditional market participants, the involvement in and uptake of distributed energy relate
with a loss of revenues. In this perspective, regulatory changes take first of all the value of
a political opportunity. The technological possibilities allow individuals to become more
independent as producers of energy and also exchangers of energy. These options are a
form of empowerment and allow individuals the exchange of wealth in the new form. The
incentive of this exchange is in itself a political and legislative challenge.
For instance, the current Italian legislation has the following difficulties for the development
of distributed energy sharing/trading:
1. the consumer is facing the legal and economical impossibility to conclude contracts
with the distributor for the sale of its network in the free energy market. The legal
transfer of its energy today is through a public intermediary: GSE (Gestore Servizi
Elettrici; www.gse.it)
2. the prices of the tariff system for power distribution are constructed with
mechanisms and tariff formulas that do not contain the logic of short or very short
distribution.
In the existing European legal system, to allow the development of distributed energy
sharing/trading, in the medium term, we can assume changes to the public law system and
/ or private system increases.
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Changes to the public law system
A public law point of view, would suggest that some opportunities for change exist. These
at the moment, disregard any obligations of technological development and adoption of
mandatory smart meter and smart grid. In other words, we assume that the
implementation of technological infrastructure is already realized or it is not necessary.
Based on these assumptions, the regulatory development should include:
1. The ability for prosumers to conclude contracts directly and independently with the
dealers of the distribution (distribution network operators/DNOs or, in the future,
distribution system operators/DSOs)
2. The identification of tariff mechanisms covering short or very short distances and a
reduction of costs for the construction of energy exchanges peer-to-peer or nonprofit. Hopefully, with flat costs in analogy to the computer networks system. This is
an opportunity that goes in the same direction of the bidding areas created by the
Swedish National Grid.
These two changes make it possible to realize a real exchange of energy between citizens
/ consumers with a peer-to-peer relation and exchange of energy.
Increases in the private system
1. In terms of private law, at present is very difficult, or even impossible, to envisage a
real exchange of electricty. On the other hand, it is easier to think about the creation
of contracts or rules that allow for peer-to-peer exchange and distributed energy
sharing / trading through the management of the sale price of energy.
2. For example, it is possible to consider the creation of a buying group, which
allocates the proceeds, or part of the proceeds from the savings achieved, to
purchase power in favour of specific people, group or recipients. For example, the
citizens of a district could create a group to buy energy at a discounted price of 10%
and, at the same time, they pay sums equal to 5% to the kindergarten district to
facilitate its purchase of energy. Another example could involve Municipalities or the
GSE (Gestore Servizi Elettrici). You might expect that in the GSE replacement, total
or partial, of the payment of energy purchased by a prosumer, pay the energy
consumed by another consumer chosen from the first.

Recommendations for regulatory changes
Turning to specific changes to the regulatory context which would better support the kind
of energy transition towards more community-based energy, recommendations for a
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number of recent reports are collected together below.
CO-POWER (2013) note that that the way in which grids are designed and run currently
favours large single sources of energy production, historically coal or nuclear, and argue
that utility companies must be made to cater for renewables on their grids. They identify
the following features lacking in the current EU policy framework:
1. Binding EU-wide target for community ownership of renewable energy, similar to
the one in Scotland (the Scottish government has set a target for 500MW of
community and locally-owned renewables by 2020).
2. National community energy agencies with the sole purpose of increasing the
number of community energy projects are needed at national level and with
grant and loan making abilities.
3. Redirecting subsidies towards community renewables in favour of fair and
reliable support schemes for renewables.
4. Grid infrastructure and grid development that favours renewable energy.
A Friends of the Earth study (FoE 2014) of barriers to community energy in Ireland makes
the case that barriers could be removed by:
1. facilitate access to grid for communities, micro-generators and auto-generators
2. fair and secure payments to support community energy, micro-generation and
auto-generation
3. Funding and finance to support groups
4. Facilitate the development of community micro-grids
5. develop a national community energy strategy including specific targets and coownership models
6. funded intermediary bodies to support and empower community energy projects
7. advice and guidance to communities on technology, finance and legal matters
8. Local Authorities to develop local energy action plans
The report also underlines the need for facilitated public engagement and public
participation in national energy policy as a fundamental requirement for energy
transition.
Roberts, Bodman and Rybski (2014) Community Power: Model Legal Frameworks for
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Citizen-owned Renewable Energy, aims to identify examples of best practice in terms
of legislation, regulation and policy for community renewable energy projects, and to
develop recommendations for policy and legislative change. It examines the following
areas: legal ownership models; financial support schemes for renewable energy; land
use planning and other local regulatory frameworks; grid access, ownership and
management; and energy marketing and supply. They conclude that,
“The current EU energy law framework provides a degree of recognition of the
importance of community power and the broader role that citizens can play in the
low carbon energy transition. The main legislative instruments are:
Directive 2009/28/ EC on the promotion and use of energy from renewable sources
(Renewables Directive), Directive 2010/31/EU on improving energy performance in
buildings, Directive 2012/27/EU on energy efficiency, and Directives 2009/72/EC
and 2009/73/EC concerning common rules for the internal market in electricity and
gas, respectively (the IEM Directives). These instruments recognise the need to
inform and promote public awareness of renewable energy and energy efficiency,
and to include a role for local and regional authorities. Furthermore, a number of
individual measures provide a basis for Member States to support community
power, which if effectively implemented can benefit communities that want to
participate in, or own their own renewable energy. This report recommends that
Member States can do much to advance support for community power by
optimising their implementation of existing EU rules. However, this report also
recognises that the current EU framework poses limits to the community power
agenda. The EU legal framework lacks explicit recognition and support for
community power. In addition, it still largely treats citizens as passive consumers
and beneficiaries of the energy transition, rather than potential active participants.”
(Roberts et al, 2014, p.8)
"Communities remain largely constrained by regulatory frameworks that support
market dominance by long-standing incumbents, particularly when it comes to retail
supply of energy to consumers and ‘auto-consumption’ – production for selfconsumption. Nevertheless, some Member States have made it possible for citizenbased enterprises to successfully become energy market participants. Furthermore,
the role of the prosumer is becoming better recognised. While this is a relatively
new and fast moving field, a number of success stories provide a starting point for
further action."
(Roberts et al, 2014,
p.81)
Included among these early success stories could be the initiative Vandebron in the
Netherlands, launched in April 2014 (www.vandebron.nl). This allows households to buy
renewable energy directly from local farmers, giving the farmer a better deal than would be
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obtained from selling to utilities and consumers cheaper electricity than from large
suppliers. CIVIS Deliverable D6.1 discusses in depth the innovative business models
which could help to circumnavigate the restrictions of current regulations. Another
interesting such innovation in business models is the (broadly) crowd-funding approach to
investment in renewables seen in the share options on new wind farms offered, for
example, by Good Energy in the UK, and the US-based Mosaic (www.joinmosaic.com)
Roberts et al advocate the promotion of self-sufficiency through direct supply and ‘autoconsumption’, and note that:





Feed-in tariffs are actively being discouraged by the European Commission and
that it is therefore crucial that communities have an alternative way to develop
community power without relying on State support. Grid parity (where cost of
generation is equal to or less than the cost of purchasing from a supplier) is key
factor but is potentially made more complex by related issues such as the cost and
feasibility of storage technologies and more flexible consumption to maximize autoconsumption, and the impact on costs of carbon prices.
The key in the future will be to incentivise direct or self-consumption while
maintaining the ability to ensure those that cannot afford renewables installations
can still benefit from the energy transition.
One such alternative is self-sufficiency schemes, whereby communities develop a
business plan that does not rely on receiving large incentives from an operational
support scheme. Instead, income is generated both through the direct sale of green
energy; various other savings are also realised by the community. This may result
in several types of income:
1.
2.
3.
4.
5.

Income from the direct sale of generated renewable energy (for suppliers)
savings of not buying that energy at retail prices (for prosumers);
Savings realised through not having to pay energy distribution costs
Income from tax savings that would be otherwise due
Excess production can be sold to the grid at market price.”
(p.81, Roberts et al, 2014)

One example is the small cooperative, EG Rittersdorf (www.engeri.de), in Thuringia,
Germany, which is aiming for a regional green tariff based on self-sufficiency (Solar
Novus Today, 2014).
Roberts et al, make the following core recommendations, considered by the authors to be
“fundamental preconditions for supporting community power and require immediate
action”:
1. Legislation should promote a wide range of models for citizen ownership and
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participation
2. Legal frameworks should ensure at least partial community ‘ownership’ or, and
effective participation in, commercial renewable projects
3. Governments at all levels should establish targets for renewable energy and for
community energy
4. Community power projects should be eligible for Feed-in-tariffs.
5. Laws should incentivise community power projects based on ‘self-sufficiency’ e.g.,
direct marketing and production for self-consumption
6. Financial support for preliminary phases of community power projects
7. Local governments should use planning powers to support renewables and
community power projects and provide guidance for regulations
8. ‘Community leadership’ should be an eligible consideration in planning decisions
relating to renewable energy projects
9. Laws should provide equitable grid access for community power projects.
10. National laws should not impose overly-restrictive requirements on Community
power projects wishing to become owners/operators of network grid infrastructure
or fully licensed suppliers of green energy.
11. the EU’s 2030 Climate and Energy reform process should give greater support
for community power.
An impression of the quite fundamental, disruptive and radical nature of the change
needed in the regulatory contexts and the implications it could have is apparent in the
following quote:
“The energy transition is much more than simply liberalising the EU’s energy markets.
It’s about democratising the production and delivery of the most basic need of
citizens – heat and electricity. Renewable energy and ICT technology have been key
drivers in making decentralised energy systems possible and feasible. Citizens are
already contributing in the millions to this sustainable energy transition – European
legislators need to walk the talk now in truly unleashing the power of the European
citizens rather than remaining stuck in the fossil-based, centrally organised past.”
Klaus Niederländer, Director of Cooperatives Europe
(Co-Power 2014; emphasis added)
Some stakeholders in the current energy value chain are likely to be much less supportive
of change – in regulations, business models and behaviour - than others.
45

Version: V1.2; Version Date: 23.02.15

FP7-SMARTCITIES-2013 | ICT-2013.6.4 | GA 608774
Deliverable 5.1
Page 46 / 109

3.5 - Identification of Key Stakeholders and Potential Pathways to
change
As key stakeholders and potential promoters of a transition towards a distributed energy
system we identified: owners of grids, retailers and consumer groups. We also identified
operators of energy transport as not interested, or very little affected by these potential
changes.
Owners of the grid which manage the distribution of the energy – distribution system
operators (DSO) - can benefit from distributed energy plants. The DSO would still be
working charging for network access to the traditional centralized generation market and
consumer will still pay their charges for grid use on their traditional electricity bills.
However, here is where the utility could get really ‘smart’. With detailed network maps, the
distance between any two registered smart meters could be known, and the rate charged
could be proportional to the distance and networks assets between the two points. This
could enable a rate for kWh/km.5 This will have to be a regulated scheme. Anyway, this
could already be a financial incentive for buyers and sellers to be as close to each other as
possible, to minimize the total cost of the energy transaction, because they minimize the
cost of the grid which is actually close to the 15% of the total amount. It would also
acknowledge the physical losses that occur as the distances increase, which is a real
efficacy for the whole energy system. The key point here is that the DSOs get a chance to
increase the efficiency and to create a new market with the distributed energy, even if the
energy consume possibly will not increase.
Secondly, energy sellers/retailers can be interested in the process, because they can
consider the distribute energy plants as new opportunities for energy transactions.
Thirdly, energy consumer groups. Within and across distributed energy plants, these
groups could look for and find new and different forms to either generate added value from
collectively managed energy either obtain reductions of the overall cost of energy.
Fourthly, ethical or public bodies can be interested as buyers. Micro-producers (or
prosumers) who have a surplus of energy might be interested to sell that energy for
special price (or even to donate it) if the buyer has a special meaning or special
importance for them. For instance schools, hospitals, and any other entity could benefit
from the possibility to buy the extra energy if provided by their ‘supporters’ at favourable
conditions.
Finally, subjects that are most likely are not very supportive of distributed energy plans are
the large scale traditional energy producers. They can see these transformations as a new
form of competition. DNO/DSOs are potentially concerned about the added complexity of
5

Network charges might also (partly) be in €/kW in the future, if capacity markets exist.
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managing networks (distribution networks more than transmission networks) with large
numbers of prosumers and community micro-generation sites exporting distributed
generation from intermittent renewables.
Potential Pathways
We turn now directly to the question of what could be done by the various stakeholders to
support or manifest a transition to a more distributed and community-based energy
system. The recommendations for regulatory changes discussed in the previous section
apply mainly to government agencies at the European, national and local level.
EU Sustainable Energy Week 2014 argued that Local governments hold the key to
unlocking the potential in local and cooperatively owned energy. In particular, local
municipalities are well-placed to distribute financial aid to get new energy co-ops off the
ground. Cities should promote a cost-efficient energy model by decentralising electricity
production and centralising heat (to use waste heat from electricity production or to share
a biomass plant) through cooperative ownership of renewable energy,
“The partnership between citizens and their local authorities is fundamental in setting up
local initiatives in the field of climate and energy and allowing the optimum mobilisation
of local energy resources close to where the energy is consumed”
Thomas Pensel, from the City of Mainz, member of Climate Alliance (Eurocoop 2014)
Consumers and possible new entrants into the value-chain are more promising as agents
to bring about change. A key element to how consumers create and pursue opportunities
(and there will and ability to do so) will be how consumers can join together to overcome
challenges. Hence the importance of communities and cooperatives, as discussed in
Chapter 2. REScoop.eu, the European federation of groups and cooperatives of citizens
for Renewable Energy, has been introduced already. The federation wants to represent
the voice of approximately 2,500 European REScoops in Brussels. Other groups who
could be influential are:
Cooperatives Europe is the voice of cooperative enterprises in Europe. On behalf of its
83 member organisations from 33 European countries across all business sectors it
promotes the cooperative business model in Europe. Its members represent 123 million
individual member cooperators.
Euro Coop (www.eurocoop.org) unites 20 national organizations of consumer
cooperatives across Europe. It represents over 4,500 local and regional businesses,
which serve 30 million consumer-members and employ 450,000 people.
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The idea of “energy citizens”, rather than “energy consumers”, has revolutionary potential.
Similarly, the shift from consumer to prosumer has already been introduced and
represents a pathway to change which is consumer/citizen-led. As a precondition for
engaging in these roles, citizens need to be provided with the capacity to become
knowledgeable participants and to exercise their rights to effectively participate in the
creation of energy policy. This precondition has been identified in preceding sections as
being largely absent. It is important to note that participation in the policy-making process
is a fundamental element of empowering the ‘energy citizen’ which again the importance of
raising awareness to increase participation in the political dimension of energy policy. For
example, as noted earlier, unlike community benefit payments, ownership and participation
actually get individuals involved in the project, helping them to realise their broader
potential as energy citizens.
New entrants, in the form of web-based companies for example, can also play a role in
awareness-raising and the exercise of citizens right to participate. One vision is for a
“sharing economy for energy”, as has already been seen for many other areas of life. Any
underutilized private asset is now a target for shared economy platforms, and that includes
Distributed Energy Resources (DERs). Commercial carclubs (e.g., ZipCar in the US and
UK) illustrates the sharing of cars. Peer-to-peer models are perhaps a more radical
version: some well-known examples are Airbnb (for guest rooms), Drivy (for car rental) and
Uber (for taxis). A shared economy solution could enable direct exchange between
consumers of the value of wholesale peak shaving, relief of distribution system congestion,
and emissions reductions.
“Energy efficiency, demand response, distributed generation such as rooftop solar,
distributed storage such as batteries, smart thermostats, and more are poised to
become the front lines of a sharing economy revolution for the grid,”
(Rocky Mountains Institute 2014)
Two major obstacles stand in the way of an energy sharing-economy. The first is the need
for more micro-generation, which, in turn would give weight and inspiration to more ways
to distribute that energy. The second barrier is the lack of a system that allows for sharing.
A shared, smarter grid is needed that can handle the diverse and intermittent energy
sources that come from distributed small-scale generators. A final key component to the
success of “collaborative living” services such as Airbnb and Uber is a trusted third party
that can handle instant transactions. Development is needed on that front but some signs
are emerging. Companies like Mosaic and SunShare already allow consumers to
collaborate on solar installations within a community. Vandebron’s direct supply from
farmers to citizens has already been mentioned; Virtual Net Energy Metering is another
possibility (VNM is a tariff arrangement that enables a multi-meter property owner to
allocate a solar system's energy credits to other tenants). For more discussion on business
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model innovation to support energy transition to more distributed and social/communitybased energy see Work-package 6, Deliverable 6.1.
Roberts et al (2014) describe how, “in addition to simply owning production of green
energy, citizens are now devising creative legal strategies to chip away at other areas in
this energy hierarchy, for instance in the areas of grid ownership and management, and
supply.”
A final dimension to the pathways to energy transition towards more decentralized and
community/social-based energy is the potential role of one other player – ICT technology.
In Section 2.3, it was suggested that ICT could provide a variety of benefits to DG owners
(better feedback to maximize auto-consumption for example), and to build sense of
community and efficacy among members of a community energy initiative. Within the
context of the present discussion of stakeholders in Section 3.5, it is worth stressing the
potentially valuable role ICT could play in nurturing energy citizens to become
knowledgeable participants and to exercise their rights to effectively participate in the
creation of energy policy nationally and locally.

3.6 - Ethical Issues
The analysis of the ethical issues presents fewer new problematic profiles, because the
promotion of renewable energy and the developments of smart grids do not create
radically new issues. They basically replicate issues that have been already identified or
analyzed under other branch of technology development and innovation. This does not
mean that these issues are not important or not pervasive, neither that they should not be
carefully considered.
The Third Energy Package requires Member States to ensure implementation of intelligent
metering systems for the long-term benefit of consumers. But all the data protection
regulatory system has to be respected.
Smart meters may theoretically,
“provide the recipient of the measuring data with real time information on the
energy (electricity) consumption of the measuring point. The recording of
measuring data in intervals of 15 minutes is currently being discussed at the
European level, as well as in many of the Member States. From such detailed
metering data precise graphs of the actual consumption can be easily drawn up. A
simple interpretation of such a graph may reveal much information on the
behaviour and daily habits of those persons or households from whom the
metering data derive. This information may include, for example, the time those
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persons get up in the morning, have their breakfast, leave their house or flat for
work, return home, and go to bed. An expert may even be able to obtain
information on which electronic devices (such as a toaster, a TV set, a laundry
machine, etc.) those persons use.
The availability of such information leads to the danger that people’s behaviour
and habits may be controlled and monitored by third parties”
(Knyrim and Trieb, 2011, p.1-2).
Smart grid and smart meters are necessary to the creation of a distributed power
generation system and they conform with the evolution of the EU policy system. However,
it is strictly necessary to regulate this development in order to keep it smart. This is
necessary to confirm what it has been argued by some authors, the only aspects of the
smart grid that can be truly smart are the people within it (Honebein, Cammarano and
Boice 2011).
In its Recommendation of 9 March 2012 on preparations for the roll-out of smart metering
systems (2012/148/EU), the European Commission starts from the whereas that smart
grids mark a new development on the path towards greater consumers’ empowerment,
greater integration of renewable energy sources into the grid and higher energy efficiency
and make a considerable contribution to reducing greenhouse gas emissions and to job
creation and technological development in the EU. In this frame, the member states are
required to ensure the implementation of smart metering systems that assist the active
participation of consumers in the electricity supply and gas supply markets and
implementation of those metering systems may be subject to an economic assessment of
all the long-term costs and benefits to the market and the individual consumer or which
form of smart metering is economically reasonable (cfr. Directive 2009/72/ and Directive
2009/73/EC).
Data protection impact assessments has to make it possible to identify from the beginning,
data protection risks in smart grid developments. Data protection and information security
features have to be designed and built into smart metering systems before they are rolled
out and used extensively. Such features can effectively improve consumers’ control over
the processing of personal data and let them be smart. Member States should cooperate
with industry and civil society stakeholders, in particular with national data protection
authorities, to stimulate and support the introduction of the ‘security and data protection by
design’ principle at an early stage in the development of smart grids, particularly for the
roll-out of smart metering systems.
Any party processing personal data in the context of smart metering systems should take
all reasonable steps to ensure that data cannot be traced to an identified or identifiable
person by any means likely to be used by either the network operator or any other third
party, unless the data are processed in compliance with the applicable principles and legal
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rules on data protection.
In its Recommendation, the EU Commission provides guidance to Member States on the
design and operation of smart grids and smart metering systems ensuring the fundamental
right to protection of personal data. These are the essential elements:
 Data protection impact assessments. The data protection impact assessment
should describe the envisaged processing operations, an assessment of the risks to
the rights and freedoms of data subjects, the measures envisaged to address the
risks, safeguards, security measures and mechanisms to ensure the protection of
personal data and to demonstrate compliance with Directive 95/46/EC, taking into
account the rights and legitimate interests of data subjects and persons concerned.
 Data protection by design and data protection by default settings. Member States
should strongly encourage network operators to incorporate data protection by
design and data protection by default settings in deployment of smart grids and
smart metering. Data protection by design should be implemented at legislative
level (through legislation that has to be compliant with data protection laws) at
technical level (by setting appropriate requirements in smart grid standards to
ensure that infrastructure is fully consistent with the data protection laws) and
organizational level (relating to processing). Data protection by default should be
implemented so that the most data protection friendly option is provided to the
customer as a default configuration.
 Data protection measures. When deciding the range of information allowed for
processing within smart grids, Member States should take all necessary measures
to impose, as much as possible, use of data rendered anonymous in such a way
that the individual is no longer identifiable. In cases where personal data are to be
collected, processed and stored, Member States should ensure that the data are
appropriate and relevant. Data collection should be limited to the minimum
necessary for the purposes for which data are processed and data should be kept
in a form that permits identification of data subjects for no longer than is necessary
for the purposes for which the personal data are processed.
 Data security. Member States should ensure that personal data security is designed
in at an early stage as part of the architecture of the network, within a data
protection by design process. This should encompass measures to protect personal
data against accidental or unlawful destruction or accidental loss and to prevent any
unlawful forms of processing, in particular any unauthorized disclosure,
dissemination, access to or alteration of personal data. The use of encrypted
channels is recommended as it is one of the most effective technical means against
misuse.
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 Information and transparency on smart metering. Without prejudice to the
obligations of data controllers, in accordance with Directive 95/46/EC Member
States should require that network operators develop and publish an accurate and
clear information policy for each of their applications. The policy should include at
least the items mentioned in Articles 10 and 11 of Directive 95/46/EC.
In this context, attention is needed to ensure the prosumers’ privacy. However, in this
regard the guarantee of privacy does not seem to require measures that radically differ
from the ones expressed in other areas, such as those in the collection of computer data
or bank data. Therefore, it seems possible to adapt the existing rules to the emerging
context.
The adaptation must primarily concern the establishment and maintenance of the
consumers’ trust on smart meters and data protection measures.
The report by the European Commission (EC, 2014) measures progress on the
deployment of smart meters across the EU. To date, Member States have committed to
rolling out close to 200 million smart meters for electricity and 45 million for gas by 2020 at
a total potential investment of €45 billion. By 2020, it is expected that almost 72% of
European consumers will have a smart meter for electricity, while 40% will have one for
gas. The EU Commission clarifies that smart metering with retail- and consumer- friendly
functionalities are at the heart of consumer-centric energy systems. That is why intelligent
metering systems must be carefully designed. They should:
 be equipped with fit-for-purpose functionalities in line with standardization and, as
proposed in Commission Recommendation 2012/148/EU in order to ensure
technical and commercial interoperability, ensure the possibility to add
functionalities at a later stage;
 guarantee data privacy and security;
 enable demand response and other energy services to evolve;
 support retail markets that deliver full benefits to consumers and the energy system.
It is interesting to our research a particular notice in EU Commission’s Report. The notice
claims that there appears to be no direct link between the range of common minimum
functionalities considered for the smart metering systems to be deployed and their overall
cost. In other words, selecting fewer items from the set of common minimum functionalities
does not necessarily translate into less expensive systems. In fact, the variation in ‘cost
per metering point’ data across Member States indicates that the total investment is
influenced far more by other parameters, including:
 starting conditions;
 local labour costs;
52

Version: V1.2; Version Date: 23.02.15

FP7-SMARTCITIES-2013 | ICT-2013.6.4 | GA 608774
Deliverable 5.1
Page 53 / 109

 geographical configurations;
 additional features beyond the minimum set of functionalities;
This makes a compelling case for adhering from the very beginning to the full set of
common minimum functionalities. If we fail to seize this opportunity at the beginning, it will
not be for economic reasons but politics and the resulting ‘smart grid’ will be smart for the
energy industry stakeholders but not for citizens.
Some additional ethical issues which may require special consideration with regard to
social/community-based energy initiatives are the following:
 Fairness, and the perception of fairness, in sharing of investment/input/costs and of
the distributional impacts of the benefits to the community.
 Risk and trust issues to do with responsibility of who-ever leads the initiative (either
within community or third party). This may also involve having the expertise
(technical, legal, financial etc) for the responsibilities in question
 Lastly, ethics is not necessarily all about risks. It is worth restating in this context
that distributed energy involving social and community dimensions has a great deal
of potential ethical benefits – to address fuel poverty, increase consumer choice
and improve communities. Public demand for energy that is more ethical
contributes to public support for and engagement in community energy.
These issues around ethics will be pursued further in T5.2 and D5.2

3.7 - Analysis of regulatory constraints across EU states
This analysis presented in this Section has been conducted within the objectives of Task
5.1. The analysis compares how energy regulatory contexts inhibit (or support) changes
towards the realization of CIVIS vision, in the EU Countries represented by CIVIS
Consortium partners.

3.7.1 - Methodology and approach to the analysis
The approach used to conduct this analysis follows that of semi-structured interviews with
privileged informants (Gubrium and Holstein, 2002). We have conducted a total of 38
interviews with people that have direct experience with the regulatory frame of energy and
renewable energy. The interviewees were recruited from the countries that are
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represented by CIVIS Consortium partners. Table 1 shows the number of interviews done
for each country and the interviewees’ profiles with their related working domain. The
sample was constructed for heterogeneity with regards to the main domains that guided
the selection of interviews sample are:





Energy Industry (e.g. energy producers, DNOs/DSOs, retailers, and ICT/Telco)
SMEs products/services (e.g. PV panels producers/installers, consultancies, ECOs)
Associations/cooperatives (e.g. consumers associations, cooperative form of
energy management and production)
Academia/R&D (e.g. Universities, Innovation centres, R&D departments)

Country and
number of
interviews
Finland
7

Germany
4

Italy
7

Netherlands
4

Role
Advisor
Executive Director
CEO
Project Researcher
Engineer
Senior Advisor
Business Development Manager
Specialist for Integration of
Renewables
Referent Corporate Regulation
Specialist for Home Automation
and Integration of Renewables
Senior-Account-Manager
CEO
Area Manager
Area Manager
CEO
CEO
Lawyer
Legal Department Manager
Associate Professor
Associate Professor
Consultant
Extraordinary Professor

Domain/Area
Energy Industry
Associations/cooperatives
SMEs products/services
Academia/R&D
Energy Industry
Academia/R&D
Energy Industry
SMEs products/services
Energy Industry
Academia/R&D
SMEs products/services
Energy Industry
Energy Industry
Energy Industry
Associations/cooperatives
SMEs products/services
SMEs products/services
Associations/cooperatives
Academia/R&D
Academia/R&D
SMEs products/services
Academia/R&D
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Portugal
6

Sweden
5

UK
5

Assistant Professor
Business Development Manager
Executive Director
Assistant Professor
Project Manager
Managing Partner
Professor
Professor
CEO
Owner
Consultant
Research & Product Innovation
Manager
Director
Senior Economist
Head of Energy
Professor of Sustainable Energy
Business

Academia/R&D
SMEs products/services
SMEs products/services
Academia/R&D
Energy Industry
Energy Industry
Academia/R&D
Academia/R&D
SMEs products/services
SMEs products/services
Energy Industry
SMEs products/services
SMEs products/services
Energy Industry
Associations/cooperatives
Academia/R&D

Table 1: List of interviewees per country, role and area of work
Interviews were conducted by CIVIS partners in their respective countries using the
discussion guide produced by UNITN and Imperial College (included in Annex 3). Each
interview produced a report which was analyzed by UNITN. The interview track includes 7
thematic areas (formulated as questions) to be discussed during the interviews and a set
of specific sub-questions to help the interviewers guiding the conversations.
Overall goal of this analysis was to understand the key points that, according to experts in
the energy sector, could prevent or facilitate future developments towards the realization of
CIVIS vision, and to grasp an understanding of whether and how these key points vary
across some EU countries. For this reason the following specific thematic areas have been
devised6:
1. Regulation of the distribution system and competition in it
2. Consumer/prosumer awareness about energy (electricity) sector;
3. ‘Time-of-use’ tariffs and dynamic pricing;
6

The interview track and the specific themes have been developed within the scope of T5.1 thanks to
preliminary interviews with Italian experts and collaboration with WP5 partners.
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4.
5.
6.
7.

Communities’ support of demand response or demand reduction;
Regulation of the electricity market with reference to the position of prosumers;
Dynamic feed-in tariffs;
The possibility of electricity trading by individuals or groups;

3.7.2 - Summary of key findings
Hereby we provide a summary of the key findings for each thematic area addressed in the
interview and we highlight the differences among countries when present.

3.7.2.a - Regulation of the distribution system and competition in it
All national systems present a monopolistic situation for what concerns distribution,
although the geographical reach of different distributors vary according the institutional
characteristics of each country, either at national or regional level.
Finland and the Netherlands, for instance, have a situation that presents many different
distributors each of which having a monopoly over the area of competence. In Germany
there are four DNOs and many (about 900) small DSOs. On the contrary, and in
comparison, Italy has fewer distributors, covering larger geographical areas that usually
spans over more than one region. The UK has seven DNOs with local monopolies; two of
these also supply electricity.

3.7.2.b - Consumers/prosumers awareness about energy (electricity)
sector
According to our interviewees, in all countries, consumers still show little understanding
concerning the electricity market, both in terms of its structure and dynamics. They still
seem to understand the market as defined by a vertically integrated operator (from
production to transmission and sales). It is clear a significant disconnection between what
is perceived by consumers and the market realities.
Finland and Sweden are the countries presenting some differences as our respondents
vouched for a certain maturity and knowledge of the market by the consumers. Indeed, in
all countries but Finland, consumers usually get only one bill (from the supplier). They
value that they receive a service (getting electricity) but seem uninterested or unaware that
there may be several different companies behind. Finland is different because if
consumers buy energy from a company that is not integrated with the distribution
company, they receive two distinct bills from two different companies (the DNO/DSO and
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the supplier). In Sweden, there seem to be a generally high level of awareness by
consumers about the overall energy market/industry structure. However, their
understanding of practical implications of the liberalized market composition may yet be
very difficult to grasp. Furthermore, there is a relevant difference between consumers
owners of private houses and the ones living in shared buildings that are managed by
housing associations, because the former receive directly the bills and choose their energy
suppliers (and develop an higher sensitivity to the matter) while the latter do not.
Consumer awareness of the breakdown of the bill (costs, taxes, profit margins etc) is
similarly low, as is appreciation of the effect of flat-rate pricing on costs and its distributive
impacts across different types of households (e.g., how households who consume more
during peak-time hours are effectively cross-subsidized by households consuming less
heavily during peak hours). Awareness and discussion of more cost-reflective pricing is at
a very low level.

3.7.2.c - ‘Time-of-use’ tariffs
‘Time-of-use’ (ToU) tariffs are known and are under discussion in all countries despite the
differences regarding their application and diffusion identified through the interviews.
It seems that in Italy, the system for ‘time-of-use’ tariffs is more advanced than in other
countries due to the mature stage of smart meters deployment, which also developed
together with a mandatory effort to push the consumption during periods of low demand.
Since January 2012 ToU tariffs are the mandatory default tariffs for electricity (consumers
can decide to switch to different tariffs if they wish) and they distinguish between peak
hours (8:00-19:00 during working days) and off-peak hours (19:00-8:00 plus holidays). As
default tariffs they are the most diffused ones.
In Finland, ‘time-of-use’ tariffs exist, but only a few suppliers provide them. Furthermore,
such tariffs seem to be not very appealing to consumers who tend to prefer available
solutions with spot pricing. A regulated model exists for finding the right price consumers
could have at each moment (per hour). For instance, Fingrid (the national electricity
transmission grid operator) provides a mobile app where it is possible to monitor electricity
price. In Finland, there is no automatically applied ‘time-of-use’ tariff. Customers have to
actively look for a suitable supplier and choose it.
In Germany, there were tariffs with two rate periods: high rate (day) and low rate (night).
However authorities have long discussed abandoning these tariffs which are de facto very
little diffused in nowadays.
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In the Netherlands ‘time-of-use’ tariffs exist, but they are not homogenously available
across the country. It depends on the place people live and on the energy company they
rely on. In some places, companies installed dual-rate meters while some others did not.
However, these tariffs only take into account day/evening times. This implies that ‘time-ofuse’ tariffs are available only in specific geographic areas and only to a limited extent.
Interviewees could not point out a regulatory rationale for this situation which is mainly due
as a consequence of ‘spontaneous’ market dynamics and in particular to the deployment
of smart metering technology. Of course, consumers can ask to change metering
technology for their contracts and take advantage of day/evening tariffs if available, but
this is an investment done by consumers who have to bear the costs of metering
installation.
Another peculiar situation is in Portugal where ‘time-of-use’ tariffs present high variety and
granularity of ‘times’: there are bi-hourly, tri-hourly and tetra-hourly tariffs. Several time
periods are differentiated: peak (pico), semi-peak time (cheio), off-peak time (vazio) and
super-off peak time (supervazio). There are also daily and weekly tariff rates. Finally,
during summer and winter periods change.
In Sweden, many retailers offer the possibility to select ‘time-of-use’ tariffs. The majority of
these tariffs link, on an hourly basis, the electricity price to the Nordpool spot market.
Tariffs distinguishing between night time pricing and day time pricing also exist, although
they are far less diffused.
In the UK, fixed (or ‘static’) TOU tariffs have been around for long time, notably the
Economy7 tariff which offers cheaper electricity at night (though with a modest price
differential), requires dual rate meters, and only really suits households with electric nightstorage heaters). Dynamic time-of-use (dTOU) tariffs have only been seen in the UK for
industrial and commercial consumers but the first trial of dTOU for UK households was
conducted in 2013 (the Low Carbon London project). Results from this trial were
encouraging in terms of both the attitudes and responsiveness of trial households. There is
no sign of suppliers offering dTOU tariffs but this is unsurprising until the smart meter
rollout gets underway.

3.7.2.d - Communities support of demand response or demand reduction
The issue of demand response (or deferment) and demand reduction with support from
local communities is addressed in similar ways in different countries. However, according
to our interviewees, no country has a specific legal framework of reference.
In The Netherlands, Finland, Sweden and Italy there seem to be no assets to foster such
dynamics on a voluntary basis. Interesting considerations come from The Netherlands
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where, at the moment, there is no real incentive for the consumers to become actively
involved in the electricity demand control. The lack of flexibility in the current electricity
price has been pointed out as one of the main barrier. If electricity price was high enough
(interviewers hypothesized the doubling of current electricity price), people could start
thinking, for instance, about charging their electric car at a lower price.
At the moment, an average household pays about one month net salary per year for
energy, about 75% of which is gas. This means that only 25% of the price relates to
electricity. Out of this, only one third relates to the commodity itself (i.e. 8-9% of the energy
bill), the remaining two thirds relate to subsidiaries costs such as transmission and other
taxes. Of course, if compared to the gas component of energy bills, this frame provides
very little margins for incentivizing demand response or demand reduction dynamics.
Given that the biggest part of the energy bill relates to gas, it is reasonable to deduce that,
for instance, consumers find more beneficial to insulate own houses than to replace all
light bulbs or old fridges with more efficient ones. Interviewees pointed out that since 90%
percent of the gas is used for room heating. If consumers really intend to save money,
house insulation appears as the bet investment to make (here, the return of investment is
about three years, while solar PVs need five years for breaking even).
These considerations are very similar in all other countries. However, it is worth noting that
in Germany municipalities have started hiring professionals with the role of energy
managers, with explicit responsibility for electricity consumption reduction and in this
regard investigations to include demand response services are ongoing. Demand
response services are only provided by large industrial and commercial consumers.
Furthermore, it was highlighted by Swedish interviewees that community based demand
response could be more interesting and viable dynamics to trigger, over the promotion of
individual demand response. In Sweden legislations about the promotion of small scale
production (also in the form of collective prosumers production) have been under
discussion for quite some years now, although no concrete outcome has been achieved.
In Italy (and similarly in countries such as Germany and The Netherlands) it is already
possible to identify spontaneous forms of association or cooperative that attempt to
collectively manage electricity production and consumption7 (e.g. through collectively
owned PV fields and installations).
However, it seems that there are yet no particular legislations directly supporting these
emerging actors in the energy value chain for any of the country involved in our interviews.
It was hinted by Swedish experts that so called Virtual Net Metering (multi-household and
shared renewables) could be a fruitful direction to pursue.
7

For further information and examples on the Italian situation, see CIVIS Deliverable 6.1.
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3.7.2.e - Regulation of the electricity market with reference to the position
of prosumers
Principles of open competition in the sale and production of energy are applied in all
countries represented in the interviews. Also, all interviewees, but UK’s, declared a
satisfactory level of competition that has already been reached in the wholesale sector,
and pictured an even higher competition level in the retail sector. In UK the Big Six energy
retailers have an oligopoly whereby they have 92.4% of the market, (down from 99.8% five
years ago). The UK energy regulator is concerned to increase market competition and
encourage smaller suppliers. Also, the Distribution Network Operators have local
monopolies on distributing electricity to homes and businesses.
The relationship between market and prosumers, for the sale of energy, is more varied
across the countries. In almost all national systems, prosumers supply electricity to their
suppliers. Therefore, in some countries (e.g. The Netherlands), the sale causes a
reduction in the cost of the bill in view of the reduction in kW charged (net metering), in
other countries prosumers are paid back with money (e.g. in Germany and Sweden the
prosumers sell to their providers, but a buyer which differs from their electricity provider is
also possible). Such a mechanism for compensation of kW charged is the most typical in
almost all countries. It works between the prosumers and their respective suppliers. In the
UK prosumers receive payments under a feed-in tariff (FiT) for energy generated and also
receive an export tariff for energy exported to the grid, although the rate of FiT decreases
annually. Community energy generation projects up to 10MW can now access the FiT.
Two alternative possibilities, which are at the opposite extremes, were pointed out by our
interviewees: 1) a free market condition even for the DSO with free price to buy and to
transport energy; 2) the introduction of an intermediate figure which buys the energy from
the consumers and takes care of any relationship with the DSO.
The first solution is used in Finland where legislation says that your own network provider
needs to accept the electricity you export to the network. There is no regulation for the
price. Finnish energy industries have defined a certain price (spot price is applied for the
electricity with some margin. However not all companies apply it). Through an Internetbased service consumers can enquire with suppliers and see which ones buy prosumers’
energy. Distribution fees vary, and there is only a recommendation to DSOs about the
price. In this way, to give a comparison between this market and the telecommunication
market, we see how there exists a sort of a double pricing for the prosumers. Namely,
charging both the caller and the receiver for the calls (e.g. in USA this has been the case
for some time). If we now take the parallel with the cost of energy transmission, now the
prosumer pays both the “receiver price”, when receiving energy, and the “caller price”
when exporting own energy into the grid.
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A second alternative is applied in Italy. Here, the state introduced an intermediate figure
(Acquirente Unico spa) which is a state-owned company and it is the only responsible to
purchase energy from prosumers. Acquirente Unico buys the energy at a state-regulated
price which, at the moment, is a feed in tariff. Therefore the paid price is more favorable for
the prosumer than the retail price. Suppliers cannot buy energy directly from prosumers.
Prosumers do not have any issue with distribution, because Acquirente Unico buys energy
with a fixed price ‘on consumer site’ (“Scambio Sul Posto”). Recently (September 2014),
the Italian parliament decided to expand this kind of net metering system in order to cover
more photovoltaic installations. Specifically, according to the 91/2014 law, the upper limit
for net metering systems has been raised from 200 kW to 500 kW per installation. This
decision seemed to be a clear attempt to provide a renewed boost to the PV sector, after
the allocated national budget for feed-in tariff reductions for PV installations was depleted
in July 2013.

3.7.2.f - Dynamic feed-in tariffs
Although dynamic feed-in tariffs are discussed and known in all countries addressed in the
interviews, such forms of incentives are not concretely or evenly applied. Only in The
Netherlands, dynamic feed-in tariffs are applied at the wholesale level and not at the retail
one. In Italy, it is mandatory for retailers to provide dynamic tariffs, but they are not ‘feedin’ ones.
This is a very novel area of policy and awareness is correspondingly very low among
interviewees. There is no sign of regulators in the UK introducing this any time soon, but
smart meters might change this. Virtual Net Metering (neighborhood shared renewables)
and other initiatives which aim to maximize the self-consumption and self-sufficiency of
prosumers shares some of the effects of a dynamic FiT.

3.7.2.g - The possibility of electricity trading by/among individuals or
groups
Performing direct trading (sales) of electricity among consumers and prosumers emerged
as impossible in almost all countries. An energy peer-to-peer system seems therefore still
difficult to achieve. With the only exception of Finland, in all countries prosumers cannot
trade energy themselves.
However, interviewees pointed out that ideas and discussions among professionals,
experts and politicians networks do exist in favor of a systemic change for the delivery of
power in a more sustainable and fair way (with “fair”, they seem to imply a more equitable
distribution of costs, revenues and responsibilities across the changing energy value
chain). How this basis should look like, e.g., whether to take into account market prices,
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whether the taxation component shall be taken away, or whether the variable network cost
shall be taken away, is something still up to debate.
We have checked that in the Netherlands roughly, 1/3 of the price is tax, 1/3 is grid cost,
and 1/3 is the energy cost. The proportion of electricity costs made up by energy
generation and distribution are a limitation on the savings possible through peer-to-peer
negotiation and these vary across the EU states (see Figures 3 and 4, below). In fact in
the Netherlands a household that is connected to the grid uses a “netting” system
(salderen in Dutch). Basically, it means that a household is billed or paid by the difference
between its energy consumption and production. At the end of the bill this means that the
money a prosumer gets from the surplus is about the wholesale price and not the retail
price. On average, the retail price is about 23 cents/kWh. For each extra kWh produced on
top of the netting, one gets about 6.5 to 7 cents/kWh. This is because the parts of the retail
price which are not referred to energy costs are not included in the compensation.
Therefore, there is no retail trade among prosumers, because of the “netting” effect. In this
frame, energy trading appears only on the wholesale market. Currently, there are
legislations covering the “netting” effect (as described here) in The Netherlands and in
Italy.

Figure 3: Residential electricity price breakdown by city/country, September 2014
(Source: Household Energy Price Index for Europe (HEPI) VassaeET Ltd8)
8

Available at: http://www.energypriceindex.com/wp-content/uploads/2014/09/HEPI_Press_Release_August62
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Figure 4: Residential electricity prices including taxes at PPS (August 2014)
Source: Household Energy Price Index for Europe (HEPI) VassaeET Ltd9
Interviewees in Finland pointed out ongoing political discussions about a concrete peer-topeer energy market. In the other countries, despite the overall subject being a matter of
debate, it seems less focused and aware in regards to a concrete peer-to-peer energy
market.
Finally, it is worth noting that in Portugal the legal framework allows the possibility of an
energy company constituting itself as an aggregator (with and for prosumers) and
participating in the market for selling energy to third parties.
In the UK Open Utility have been working towards launching a peer-to-peer electricity
trading platform/service. They have found that, for now at least, they are limited by both
regulations (mandatory supplier licenses) and the availability of half-hourly settled data
2014.pdf
9
Available at: http://www.energypriceindex.com/wp-content/uploads/2014/09/HEPI_Press_Release_August2014.pdf
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and so are planning trials for generators over 30kW and are working with I&C (industrial &
commercial) consumers only. They are aiming to partner with an established energy
retailer to comply with regulations. It is interesting to note that in the US, Gridmates.com is
Texas-based start-up beta-testing a platform to allow charitable giving of electricity to
alleviate fuel poverty.

3.7.3 - Final Remarks
Granted that the results of this analysis bear validity only for the countries addressed we
highlight the following as relevant points of attention for the implementation of CIVIS vision
and for further considerations about their possible resolution:


Lack of a sound awareness about the actual energy market/industry structure at the
level of final consumers and prosumers;



A clear power imbalance between retailers and prosumers in terms of revenues
generated in the transaction of prosumers’ surplus energy;



The practical impossibility, in the current regulatory context, for prosumers to
perform direct trading of their electricity among themselves;



A complex, and mostly rigid, composition of electricity bills that leaves little margins
for triggering and supporting spontaneous form of community based demand
response or demand reduction dynamics that are based on the exploitation of
current economic incentives;



A monopolistic characterization of the distribution sector is a barrier to potential
attempts of innovation in the energy sector at the levels of both market dynamics
and energy demand.
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3.8 - Regulatory contexts at pilot sites
This section compares the two Trentino and two Stockholm pilot sites in terms of their
regulatory contexts.
Detailed descriptions of the pilot sites in terms of energy systems are presented in
Deliverable D7.1 and specific technical details are described in Deliverable D2.1. See also
D6.1, Chapter 4, Local Energy Contexts.

Regulatory contexts at pilot sites
Trentino
San Lorenzo in
Banale

Stockholm
Storo

Net metering – the financial compensation between
the value associated to the electricity fed into the grid
and the associated value to the electricity withdrawn

Hammarby Sjöstad

Fårdala

Net metering – regarded as being in conflict with EU
VAT laws; instead, an annual tax credit for small
systems proposed (the tax credit is to compensate
for energy tax and VAT on the amount of electricity
fed into the grid and bought back during one year;
the annual tax credit is valid for maximum 10,000
kWh per year.)

Unbundling - the accounting and administrative
separation for electric and gas companies to promote
competition and efficiency in the public services
[Supported by the EU Directive 2009/72 / EC and
2009/73 / EC since 2009: providing transparency of
company accounts in the electricity and gas sector]
Smart metering (for electricity)– almost completed (by
2011 installed 95% of consumers’ premises), with
mandatory Time-of-Use tariffs for residential
customers introduced under the universal supply
scheme
[EU: a roll-out target of at least 80% market
penetration for electricity by 2020 (European
Commission 2014]
Transmission tariffs*– the transmission tariff charged
by distribution companies in light of distributed
generation and its unpredictability [*for detail, see the
table below on transmission tariffs]

Smart metering – installed in around 90% of
households, allowing for new services to use more
frequent and better information to help consumers to
take control over their electricity consumption
[EU: a roll-out target of at least 80% market
penetration for electricity by 2020]

Transmission tariffs*– all networks and facilities
connected to the national grid will pay a fee to
transmit electricity to the national grid [*for detail, see
Section 3.8.1 below on transmission tariffs]
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3.8.1 - Transmission Tariffs

Connection to the grid
Italy

Sweden

Costs of connection are borne by the applicant
for connection. Renewable energy plants are
subject to lower connection fees than plants
fuelled by conventional sources. The fee to be
paid for connection to the distribution grid is
calculated by the formulas set out in art. 12
Annex A ARG/elt 99/08. The following fees must
be paid for connection to the transmission grid: a
fee for the development of the technical solution
(art. 25.1 Annex A ARG/elt 99/08);a fee for
connection to the grid (art. 25.2 Annex A ARG/elt
99/08).

The plant operator bears the costs of
connection by paying the so-called
network tariff (Chapter 4 § 1 and
Chapter 1 § 5 Electricity Act).

Use of the grid: Costs
Italy
Grid operators recover the costs of grid
usage by passing them on to final
consumers. The costs of grid use are
borne by grid operators in accordance with
the provisions of (Arts. 39 – 43 ARG/elt
199/11).

Sweden
Costs arising from the use of the grids for
the transmission of electricity from
renewable sources are borne by the plant
operators, who are obliged to pay the socalled network tariff (Chapter 4 § 1 and
Chapter 1 § 5 Electricity Act). Plants
generating less than 1.5 MW are subject to
a reduced tariff (Chapter 4 § 10 par. 1
Electricity Act).

66

Version: V1.2; Version Date: 23.02.15

FP7-SMARTCITIES-2013 | ICT-2013.6.4 | GA 608774
Deliverable 5.1
Page 67 / 109

Use of the grid: Priority to renewable energy
Italy

Sweden

The grid operator is obliged to grant priority
transmission (“utilizzazione prioritaria”) to
electricity from renewable sources (art. 3.3 DL
79/99). In detail, priority shall be granted as
follows: If several plant operators offer their
electricity at the same price, the transmission of
electricity shall be given priority as long as grid
security can be maintained (“diritti di utilizzo
della capacità di trasporto nel mercato”).
Electricity generated from intermittent sources
(wind, solar and geothermal energy, running
waters, biogas) has the second highest priority,
after electricity generated by units deemed
essential for system security, in the hours in
which they are declared indispensable (art. 30.7
and 31.7 Annex A AEEG 111/06).

Renewable energy is not given priority.
The conditions and fees for use of the
grid shall be non-discriminatory. Apart
from that, they should be designed in a
way that is consistent with the efficient
use of the grid and efficient generation
and use of electricity (Chapter 1 § 5 in
connection with Chapter 4 § 1 par. 2
Electricity Act).

Use of the grid: Priority to renewable energy
Italy
For reasons of security of the
national energy grid, capacity
limits may be imposed (art. 3.a
AEEG 330/07).

Sweden
Sweden: The Swedish transmission grid operator
Svenska Kraftnät may request a plant operator to
increase or reduce the output of a plant to guarantee
grid stability (Chapter 8 § 2 par. 1 Electricity Act). If a
plant operator has to reduce the output of a plant, he
will be compensated for the market value of the
electricity (Chapter 8 § 2 par. 1 Electricity Act). If
output reduction proves to be inefficient, the
transmission grid operator may request the grid
operator to interrupt the transmission of electricity to
the electricity consumers.
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4 - Conclusions
At present, and at a practical level, current regulatory frameworks in the EU generally do
not empower citizens and communities to become prosumers, access opportunities to
supply, become self-sufficient, and play more active roles in the energy market. The
review of ongoing social energy initiatives finds that community energy initiatives are
varied in nature and growing in number but also points to a number of recommendations
for regulatory change. Studies of community renewable projects stress the need to
develop community power without relying on state support (by for example, through selfsufficiency and auto-consumption) and the need for a platform in the EU to nurture the
development of a network of energy communities.
The stakeholders and some potential pathways for transitioning to a more distributed and
community-based energy market are introduced. The idea of an energy sharing-economy
is considered and some promising signs of ‘creative legal strategies’, community-led
initiatives, and innovative business models are summarized. Ongoing initiatives indicate
the value of leveraging an existing sense of community, enhancing it with collective action
and ICT, and feeding achievements back to citizens for stronger, more active community
action and change. The deliverable has also underlined the need to explore further how
ICT could support the achievement of all of these goals.
Work Package 5 (WP5) focuses on the ‘social’ dimension of the CIVIS project; social as
both an ‘end’ and a ‘means’; as both a goal and a way to achieve it. Social and
community-based action has a much greater potential for a renewable energy transition, or
revolution, than consumers acting alone – as demonstrated already by many initiatives.
Both community and ICT have potential for overcoming the constraints of current contexts
(technological, regulatory and social) and for changing those contexts by increasing
awareness and active participation among energy citizens. The subsequent deliverable in
WP5, D5.2, Current Public Engagement, will explore further the question of how to
enhance engagement with social or community-based energy initiatives and the role of
ICT.
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6 - Annexes
6.1 - Annex 1: Links for initiatives on distributed, prosumer and
community energy
NB. This table is not an exhaustive list and is a work in progress to be referred to and
elaborated as the CIVIS project continues.
Project/Document/Resource URL

Notes

http://www.energychange.info/casestudies

Case studies

http://www.collectivepoweruk.com/
http://powergrouppurchasing.com/
http://www.thepeoplespower.co.uk/

Collective power buyers
group initiatives

https://joinmosaic.com/
http://sunfunder.com/

Collective PV panels/fields
installation initiatives

http://www.energychange.ceu.hu

Database of 100 cases

http://www.energychange.info/deliverables/190-deliverable4

Deliverable D4: Past 10
years of best and bad
practices in demand
management: a metaanalysis of 27 case studies

http://www.energyxchange.eu/downloads/en/DYEFramewor
k-Document_V3_03Mar08_UK.pdf

EnergyXchange project

http://www.energychange.info

EU-project Changing
Behaviour

http://dareed.eu/Project_Overview
http://en.openei.org/wiki/IMPROSUME_The_Impact_of_Pro
sumers_in_a_Smart_Grid_based_Energy_Market_(Smart_
Grid_Project)
http://i4energy.org/

Not a 'research project', but
rather an industry based
innovation think tank

http://opower.com/

Comparative feedback
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http://rescoop.eu/sites/default/files/projectresources/best_practices_report_lr.pdf

Piloting project on Zero
Emission Buildings

http://snohetta.com/project/188-multikomfort-zeb-pilothouse
http://www.addressfp7.org/
http://www.aeidl.eu/images/stories/pdf/transition-final.pdf
http://www.clientearth.org/reports/community-power-report250614.pdf
http://www.cogeneurope.eu/enefield_421.html
http://www.communitypower.eu/en/home_en/986-news76.html
http://www.decarbonet.eu/
http://www.encourage-project.eu/
http://www.energyxchange.eu/downloads/en/DYEFramewor
k-Document_V3_03Mar08_UK.pdf
http://www.life-ecocourts.it/?ling=ing
http://www.mirabel-project.eu/
http://www.origin-concept.eu/
http://www.powermatchingcity.nl/site/pagina.php?id=41

PowerMatching City is a
living lab demonstration of
the future energy system

http://www.projectcharm.info/
http://www.rescoop.eu/database-sites
http://www.sunshineproject.eu/
http://www.greenbuttonconnect.com/
http://www.westernpowerinnovation.co.uk/Falcon.aspx

Project Falcon

http://mechanisms.energychange.info

Toolkit for project manager

www.mirabel-project.eu
www.Vandebron.nl

Direct sale of renewables
from farmers
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Templederry community windfarm, Ireland

EU energy projects

Samso, self-suffiency island, Denmark
Brno, Retrofitted apartment blocks, Czech Rep
Badalona, solar neighbourhoods, Spain
Brixton, London, community solar
…
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6.2 - Annex 2: Regulatory context
Deliverable sections related to this Annex:





3.2.1: Key Stakeholders and Regulations: Italy and Sweden
3.2.2: Italy
3.2.2: Sweden
3.3: Preliminary analysis of regulations relating to Distributed Energy and Market
Engagement

6.2.1 - Key stakeholders and regulations: Italy (Section 3.2.1)
Italian Regulatory Authority for Electricity Gas and Water (AEEG)
AEEG is the independent body that regulates, controls and monitors the electricity and gas
markets in Italy. It has been established by the law November 14th 1995, n.481 with the
purpose to protect the interests of users and consumers, promote competition and ensure
efficient, cost-effective and profitable nationwide services with satisfactory quality levels.
The Authority mission includes defining and maintaining a reliable and transparent tariff
system, reconciling the economic goals of operators with general social objectives, and
promoting environmental protection and the efficient use of energy. It provides an advisory
and reporting service to the government and parliament, and formulates observations and
recommendations concerning issues in the regulated sectors of electricity and gas. The
Authority is governed by a Committee composed of five members that stays in charge for
seven years.
The Authority maintains bilateral relations with all the European regulators and in particular
with those belonging to countries sharing a border with Italy. Furthermore, it collaborates
with many non-UE Regulators to exchange best practices and share experiences. The
Authority takes part in the regulatory board of the Agency for the Cooperation of Energy
Regulators (ACER), the EU body established in 2009 to assist National Regulatory
Authorities in exercising, at EU level, the regulatory tasks that they perform in the Member
States and to coordinate their action on regulatory aspects of cross-border energy trade.
Gestore Servizi Energetici (GSE)
GSE (Energy Services Manager) is the state-owned company that promotes and supports
renewable energy sources (RES) in Italy. In particular, GSE fosters sustainable
development by providing support for renewable electricity (RES-E) generation and by
taking actions to build awareness of environmentally-efficient energy uses. The sole
shareholder of GSE is the Ministry of Economy and Finance. GSE is the parent company
of three subsidiaries: “Acquirente Unico” (AU) “Gestore dei Mercati Energetici” (GME) and
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of “Ricerca sul Sistema Energetico (RSE), which is active in specific sector. GSE
manages support schemes for renewable energy sources at central level. The granting of
support by GSE requires a careful technical assessment of the plants in order to check
their compliance with sector-specific legislation. In the past few years, GSE’s technical
responsibilities for qualification and verification of plants have been extended to the
assessment of the architectural integration of solar photovoltaic (PV) plants into buildings
and to energy efficiency.
The GSE activities are basically:


Providing support for renewable electricity. GSE supports electricity generation in
almost all of the plants fuelled by renewable sources in Italy, verifying their technical
features, qualifying them and managing support schemes in accordance with the
applicable legislation.



Purchase of electricity from producers and resale in the market. GSE purchases
electricity generated by renewable-energy plants, even owned by prosumers, and to
be injected into the grid and resell it in the electricity market



Supporting institutions and Public Administration. GSE assists institutions in
implementing their energy policies, by providing studies, data and consulting
services, as well the Public Administration, by supplying specialist services in the
energy sector



Promoting renewables and renewable-energy industry. GSE carries out activities of
training & awareness to the benefit of operators of the sector and citizens, in order
to spread the culture of sustainable energy.



Promoting energy efficiency and thermal energy. GSE supports interventions for
increasing energy efficiency and for the production of thermal energy from
renewable sources.

Acquirente Unico S.p.A. (AU)
AU is a subsidiary of GSE. AU is vested by law with the mission of procuring continuous,
secure, efficient and reasonably-priced electricity supply for households and small
businesses. AU buys electricity in the market on the most favorable terms and resells it to
distributors or retailers of the standard offer market (“mercato di maggior tutela”) for supply
to small consumers who did not switch to the open market. Since the full opening-up of the
electricity market on 1 July 2007, under Law-Decree no. 73 of 18 June 2007, AU has been
purchasing electricity to cover the requirements of the standard offer market, i.e.
household and small business consumers (connected at low voltage, with less than 50
employees and a yearly turnover not exceeding € 10 million) who did not choose a new
provider in the open market. AU buys electricity on the basis of demand forecasts and
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resells it to standard offer retailers in accordance with its mission and with the directions
given by AEEG. The ways in which AU procures electricity are specified in the Decree of
the Minister of Productive Activities. AU may:


make OTC contracts (off the power exchange) for a volume not exceeding 25% of
the overall yearly forecast demand of the captive market;



participate in procedures for allocation of transmission capacity in order to import
electricity from abroad and, based on its allocated capacity, make contracts with
foreign suppliers;



procure electricity in the electricity market in order to cover the remaining
requirements, after making financial contracts to hedge the risk of price volatility.



After buying electricity, AU resells it to standard offer retailers in accordance with
the directions given by AEEG, at prices permitting AU to cover its recognized costs
and balance its accounts. Since 1 December 2009, AU has been giving support to
AEEG by managing the energy consumers’ help desk. The help desk: i) provides
consumers with information about the rights and opportunities arising from
liberalization of the energy markets and about the decisions made by AEEG; and ii)
assists them in case of disputes over the quality and tariff levels of the electricity
and gas services, if such disputes have not been settled directly with their
distributors or providers.

Gestore dei Mercati Energetici S.p.A. (GME)
GME (Energy Markets Manager) is the company established by GSE with the mission of
organizing and economically managing the Energy Markets, under principles of neutrality,
transparency, objectivity and competition between or among producers, as well as of
economically managing an adequate availability of reserve capacity. As part of the
organization and economic management of the Electricity Market, GME is also vested with
the organization of trading venues for Green Certificates (giving evidence of electricity
generation from renewable sources) and of Energy Efficiency Certificates (the so-called
"White Certificates", giving evidence of the implementation of energy-saving policies).
We now turn to highlight some factors that are important for our study.
Unbundling
The unbundling accounting was introduced at the regulatory level, in Italy, in Article 2,
paragraph 12, letter f) of Law 481/95, which introduced rules for the promotion of
competition and efficiency in the public services. This law has assigned AEEG with the
mandate to issue directives to the accounting and administrative separation for electric
and gas companies. Later, the Legislative Decree 79/99 introduced unbundling corporate
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obligations for certain activities in the electricity sector. The decree provided that those
companies operating in this sector can engage in different activities (such us production,
distribution and sell electricity) only if they guaranteed the corporate separation as well as
the accounting and administration.
In a similar way, the Legislative Decree 164/00 has provided corporate and accounting
separation obligations for companies operating in the natural gas sector. The obligations of
accounting separation have the purpose, while respecting the confidentiality of business
data, to promote competition, efficiency and adequate levels of quality in services:


providing a flow of information certain, uniform and detailed information on the
economic and financial situation of operators;



preventing discrimination, cross-subsidies between and among sectors in which
they operate merchants.

Later Legislative Decree 93/11 transposed into Italian law the provisions of Directive
2009/72 / EC and 2009/73 / EC. These Directives, in continuity with the previous
regulations, have provided specific unbundling and transparency of accounts for
companies in the electricity and gas sector, in particular:


Member States and the relevant authorities have the right to access the accounts of
electricity undertakings or natural gas to the extent necessary for the performance
of their duties;



Companies operating in business electricity and natural gas areas, whatever their
regime is, should submit to audit and publish their annual accounts in accordance
with the rules of national law concerning the annual accounts. The review aims to
verify that both parties fulfil the obligation to avoid discrimination and crosssubsidies;



In their internal accounting, electricity undertakings shall keep separate accounts for
each of their transmission and distribution, as would be required to do if the
activities in question were carried out by separate undertakings in order to avoid
discrimination, cross-subsidization and distortion of competition;



Companies must also maintain accounts that can be consolidated, for other
activities in the electricity sector not relating to transmission and distribution. The
accounts shall be specified income from ownership of the transmission system or
distribution. They shall keep appropriate, consolidated accounts for other, nonelectricity. The internal accounts shall include a balance sheet and a profit and loss
account for each activity.

82

Version: V1.2; Version Date: 23.02.15

FP7-SMARTCITIES-2013 | ICT-2013.6.4 | GA 608774
Deliverable 5.1
Page 83 / 109

Net Metering
The Net Metering service (or exchange service on site) it is a legal way that allows to
offset the quantities of electricity fed into the grid in an hour with that taken from the grid in
an hour different from the one in which they were released. Such compensation, in fact,
involves the presence of an implicit incentive inherent in the exchange on site (net
metering). The exchange currently in place can be applied as an alternative to the scheme
for the sale of electricity fed into the grid only in the case of:


plants powered by renewable sources of power up to 20 kW, as provided for by
Legislative Decree 387/03;



plants powered by renewable sources of power greater than 20 kW and up to 200
kW commissioned after December 31, 2007, as required by law 244/07;



high-efficiency cogeneration plants to power up to 200 kW, as provided for by
Legislative Decree 20/07.

Net metering is currently paid by GSE; the conditions of net metering predict that the GSE
delivers the subsidy exchange finalized:


the financial compensation between the value associated to the electricity fed into
the grid and the associated value to the electricity withdrawn. In the event that the
value of the electricity fed is higher than the electrical energy used, the higher
value, the user's choice of exchange, is paid or is reported to the credit in the
following calendar years, without time limit. In the event that this higher value is
liquidated, it constitutes an additional fee and other than the payment on the
exchange on the spot;



in case of amount of electricity drawn at the most equal to the supply (electricity
trading), the return of the variable part of the fees related to the use of the network
(transmission, distribution and dispatching), expressed in c € / kWh.

The economic part of the preceding letter a) derives from the value of electricity fed into
the grid, while the return of the tariff of fees referred to in subparagraph b) is the real
incentive inherent in the net metering (which is a plus respect to the incentive to selfproduction). In other words, it is as if the electricity fed into the grid and then re-taken had
been produced and self-consumed instantly without using the network (while in reality
such a grid has been used). The costs incurred by those who require the net metering will
remain at the other customers. It can therefore be concluded that, in Italy, net metering is
an institution that, although involving implicit incentives, arises as a form of enhanced
protection for customers who install small plants with the aim to satisfy their prevailing
consumption. AEEG has introduced an upper limit10 relating to annual general system
10

The purpose of this limit is to avoid that, as part of the net metering, continue to be returned the general
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charges.
Smart meters
The installation of electronic smart meters in Italy has been almost completed. The
Authority has obligated all electricity distributors operating in the country (more than 100),
to provide all their clients with smart meters. During the third regulatory period (20082011), each distributor had a specific obligation to install smart meters. The companies
could purchase freely the smart meters from specialized competitors who already offer
many models on the market, but with suitable technical features. The obligation has been
extended in a progressive way: by the year 2008, the spread of the counters had to be
guaranteed at least 25% of the consumers; by 2009, 65%; by 2010, 90%; and by 2011,
95% of consumers. The stated purposes by the Authority were to boost the development
of competition in the sale of electric energy and to provide families the opportunity to freely
choose their electricity supplier. All of this in advance with the mandate that the
Commission also granted to a specific task force for the development and interoperability
of smart meters. In the 2014 the Commission Staff working document, named Country
chips for electricity smart metering, recognize that, in Italy, smart metering had an
important role:
in the activation of new tariffs defined by the energy regulator for customers who preferred
to remain in the regulated market instead of the one liberalized
in supporting time-of-use with the aim of harmonizing consumption and limiting peaks in
demand. To this regard, in September 2010 the Authority introduced the mandatory Timeof-Use tariffs for residential customers under the universal supply regime, which was
because of the possible large-scale installation of smart meters.
Rates of transmission, distribution and metering of electricity
On December 29, 2011, the AEEG Authority adopted the Resolution ARG / elt 199/11,
related to the tariff and provision of transmission services, distribution and metering
services for the regulatory period 2012-2015 and the provisions on economic conditions
for the service connection. The AEEG has reserved to define at a later stage "a specific
incentive regulation for the smart grid and smart metering multiservice". The Resolution
still builds on the consideration that:
"the diffusion of distributed generation energy is already determining, and even more in
the future, and it will lead to a paradigm shift of operation of the electricity grid to a
"smart" logic. This needs for timely policy guidance to avoid the emergence of
system charges in the case of actions for which the average total income already exceed the average total
costs of production include an adequate return on invested capital. This limit doesn’t influence the return of
the variable portion of the fees related to the use of the network (transmission, distribution and dispatching),
which is intrinsic to the net metering.
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inefficiencies in system load. Most of the production from small plants, basically arising
from renewable sources, is connected to the grid of medium and low voltage. A nonnegligible share of this production is auto-consumed on-site; and that this circumstance
makes it unpredictable and change the traditional performance of the flows of electricity,
which will pass on the networks of the national electricity system".
(Resolution ARG / elt 199/11)
The Authority has decided to use as the main driver for the transmission tariff charged by
distribution companies, a variable which is not too subject to fluctuations in demand for
energy, which is the power available at interconnection points.
In 2013, AEGG calculated the cost of network services rates of transport, distribution and
measurement of electricity accounts for about 15% of the bill. The rates of transmission
and distribution do not contain information relating to distance traveled by the energy of
the reference area. In the gas sector, however, the discipline is contained in Resolution
ARG / gas 64/09, and subsequent updates, and the selling price of gas includes a specific
rate to the transport service of the municipality where it is located the point of delivery.

6.2.2 - Key stakeholders and regulations: Sweden (Section 3.2.2)
The Ministry of Enterprise, Energy and Communications
The Ministry of Enterprise, Energy and Communications is responsible for the following
areas: regional development, energy, transport, infrastructure, information technology and
the business sector. It works collaboratively with a range of national and international
actors to achieve the Government's objectives and it is responsible for 23 agencies,
including the Swedish Energy Agency (Energimyndigheten).
Sweden has a high share of renewable energy in the energy mix compared to many other
countries (47% in 2009). Hydro-power and bio-energy are the two main sources. Bio
energy is a big energy source in Sweden and stands for 29 %t of total final energy
consumption. This makes share of bio energy equivalent to that of hydro-power and
nuclear power together.
The Swedish Energy Agency (Energimyndigheten)
The Swedish Energy Agency (Energimyndigheten) is a government agency for national
energy policy issues. The Agency mission is to promote the development of Sweden’s
energy system so that it will become ecologically and economically sustainable. This
means, in the purpose of the Agency, that energy must be available at competitive prices
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and that energy generation must make the least possible impact on people and the
environment.
The Agency has some clear strategic objectives. It works to ensure that energy matters
are automatically taken into account in relevant social sectors. The Agency supports the
achievement of the national climate targets and promotes an energy system that is
economical on resources and energy efficient, and that uses an increasing proportion of
renewable energy sources. The Agency works to ensure that there is a safe and reliable
energy supply and for efficient energy markets in which customers have a strong position.
The Swedish Energy Agency is subordinate to the Ministry of Enterprise, Energy and
Communications and regulated by the Government. Parliament and the Government
decide on the assignments and budget of the Agency. The Agency is working with the
promotion of energy efficiency measures and investments in renewable energy
technologies. The Agency aims to respect end applicate the EU directives basically on this
matter:


Establishes a framework for setting ecodesign requirements for energy-related
products (Ecodesign directive 2009/125/EC).



Requires labelling and standard product information for energy use and other
resources by energy-related products (The energy labelling directive 2010/30/EU).



On the basis of the EU burden-sharing agreement, Sweden is required to achieve a
renewable energy share of 49% by 2020. Sweden has further raised this goal so
that its renewable energy share should be at least 50% of the total energy use
(Renewable energy directive 2009/28/EC).



Establishes a scheme for greenhouse gas emission allowance trading in order to
promote reductions of greenhouse gas emissions in an economically efficient
manner (Emission trading directive 2009/29/EC)



Establishes rules designed to remove barriers in the energy market and overcome
market failures that impede efficiency in the supply and use of energy (Energy
efficiency directive 2012/27/EU)



The Energy Agency is also responsible for part of the electricity market directive
(2009/72/EC) and gas market directive (2009/73/EC). The Energy Market
Inspectorate has a major responsibility for the implementation of these directives.
Energy Agency it is also interested in measuring household electricity at individual
equipment level. Infect, it realized that electricity use is increasing in households in
Sweden. In order to understand why this increasing is existing, the Swedish Energy
Agency has taken measurements of how individual items of electrical equipment
are used in 400 households. One of the studies within the project "Improved energy
statistics in buildings" is taking a look at how energy is used at the level of individual
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items of electrical equipment. The measurements include all electricity use on a
day-to-day basis (washing, dishwashing, making food, lighting, computer and TV
use etc.) and the results will indicate the pattern of use in total and how it varies
over a period of 24 hours. The measurements started September 1 2005 and
continued through to June 2008. It has been an early pilot project in this matter.
In Sweden the legal framework is designed according to the third package on energy in
order to strengthen competition and the position of customers. There are three basic acts
in Sweden:


The Electricity Act (1997:857), including subsequent amendments;



The District Heating Act (2008:263), including subsequent amendments;



The Natural Gas Act (2005:403), including subsequent amendments.

The metering activity in Sweden is regulated and the distribution system operator (DSO)
has the responsibility of smart meter installation and granting third-party access to
metering data. The deployment strategy is voluntary; however the requirement for monthly
invoicing led to widespread deployment of remotely read meters. In June 2011, the
government presented Bill 2010/11:153,1 which was later endorsed by the Parliament,
with measures to empower the consumer in the electricity market. The bill included a
proposal for hourly metering for household consumers, for an investigation of the
regulation for net metering to promote consumers’ microgeneration of renewable electricity
and measures to facilitate the recharging of electric vehicles as well as the creation of a
national smart grid council. In 2012 the Swedish government started a public inquire about
net metering. The assigned commission should propose how net metering can be
implemented and also consider other matters related to energy taxes on (renewable)
electricity. The commission has found that net metering is in conflict with EU VAT laws and
presents instead a proposal with an annual tax credit for small systems. The tax credit is
supposed to compensate for energy tax and VAT on the amount of electricity fed into the
grid and bought back during one year. The annual tax credit is valid for maximum 10 000
kWh per year.
The Electricity market
The electricity markets in the Nordic countries were liberalized in the mid-1990s. The
electricity market in Sweden was deregulated in 1996, and it is currently part of the
European electricity market. The purpose of the liberalization was to create better
conditions for competition, and thus to improve utilization of production resources as well
as to improve incentives for improved efficiency in the operation of networks. Sale of
electricity is competitive, and customers have approximately 120 suppliers to choose from.
The distribution of electricity, however, is conducted in a monopoly. Different companies
are responsible for different parts of the electricity network around the country. In total,
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there are approximately 170 electricity grid operators.
The Energy Markets Inspectorate, Energimarknadsinspektionen (EI)
EI regulates and supervises the Swedish electricity, natural gas and district heating
markets. EI also monitors and regulates the electricity network operations. The EI works
for an improvement of the functioning and efficiency of these markets. In Sweden, trade in
electricity is deregulated. The client can decide from whom purchase the electricity.
However, electricity distribution via the electricity network takes place in a monopoly.
Electricity network operations in Sweden are therefore regulated by the EI. This is why it is
also a goal of EI to inform customers about how they can be active as electricity
consumers, about matters such as how change electricity supplier, how much it costs to
connect to the electricity network. EI is responsible for the supervision of electricity grid
operators to ensure that they fulfill their obligations in accordance with the Electricity Act. If
an electricity grid operator does not meet the requirements, EI may carry out an inspection
of that specific company. They can also order electricity grid operators to remedy
deficiencies in their electricity network and make consideration of quality in the regulation
of the revenue frameworks of electricity grid operators, which means that a company's
profit may be affected if they do not have good quality in their electricity network. The
Electricity Act requires one electricity grid operator in each area.
In Sweden there are approximately 170 electricity grid operators of different sizes, but
there is only one electricity grid operator within each geographical area and there is no
possibility of changing company for consumers. The reason is that it would be too
expensive to build and run parallel grids. Since there is no competition in the electricity
network market, EI regulates electricity network fees and monitor that the fees are
reasonable inspecting the total revenue of every electricity grid operator. Electricity
network fees were introduced in 2012, every electricity grid operator has been given a
framework for the total amount that they may charge their customers during the years
2012-2015. The revenue framework is fixed so that the company shall obtain reasonable
coverage of its costs, and profit on the capital that is required to run the operations, at the
same time the customers shall have sustainable, stable fees. Up until 2011, electricity
network fees were examined retrospectively.
EI operations are divided into four areas:


Certainty of supply. Certainty of supply relates to the grade of electricity that can be
transmitted to the consumer without failure;



Quality of voltage. The quality of voltage relates to the grade of voltage that is
supplies to the clients, within certain limitations;



Technical requirements, functional requirements and tree management. It relates to
the technical requirements that electricity grid operators shall fulfil in order to reduce
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threats to or problems with the supply of electricity;


Risk and vulnerability analysis, and remedy plans, RVA-RP. This entails the
electricity grid operators themselves analyzing their networks, identifying and
remedying prospective problems before you, as the customer, are affected.

With the expansion of wind and solar power and other initiatives for decentralized
electricity production, EI confirmed that new requirements are being placed on the regional
network. Electricity grid operators must upgrade their networks in order to meet the new
transmission requirements that are arising from an expansion of distributed electricity
production. Electricity grid operators require permits for their cables. One of the reasons
for the appointment and examination of permit applications is to prevent parallel networks
from being constructed, and cables being built in a manner that harms people, animals
and nature unnecessarily. A permit to construct a power cable, also called “network
concession”, is required for essentially all heavy-current cables.
The National Electrical Safety Board
The National Electrical Safety Board is an administrative authority working under the
Ministry of Industry, Employment and Communications. The Electrical Safety Board has
the vision of safe and interference-free electricity and works to ensure a high level of
electrical safety and to prevent interference between electrical equipment.
The Electrical Safety Council is affiliated with the Electrical Safety Board. The Electrical
Safety Council assists the Board in issues related to electrical safety and has insight into
the authority’s activities. The Electrical Safety Council comprises up to nine Board
Members who are appointed by the Swedish Government. Through governmental
delegation, the Board is responsible for electrical safety and for electromagnetic
compatibility (EMC) under the special Swedish Act on Electromagnetic Compatibility. The
Board administers this responsibility by, among other things:


Publishing regulations for heavy current as well as other regulations and
stipulations for electrical safety and EMC;



Reviewing and issuing electrical contractor authorizations;



Supervising electrical installations, in part through inspections conducted by the
Board’s electrical inspectors;



Investigating electrical accidents and electrical fires;



Conducting market surveillance of electrical materials and issuing sales bans on
products that do not meet requirements;



Participating in standardizing efforts within the SEK Swedish Electrical Standards
and on an international level within CENELEC and IEC;
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Cooperating with the Swedish Electrical Auditing Committee, which is a part of the
Swedish Fire Protection Association (SFPA);



Cooperating with the coordinating and advisory agency, the Swedish PowerTelecommunication Coordination Committee;



Taking responsibility, together with more than forty other authorities, for crisis
management in peacetime and in periods of heightened emergency preparedness.

The Swedish National Grid - Svenska kraftnät (SNG).
Svenska Kraftnät is a state-owned public utility that has many different areas of work. One
of Svenska Kraftnät’s important tasks is to transmit electricity from the major power
stations to regional electrical grids, via the national electrical grid. It is the Swedish
transmission system operator. It monitors the national electrical grids and ensures that
there is always a balance between consumption and production. It is the government
authority responsible for electricity preparedness and it works to reinforce the country’s
electricity supply system to ensure it is able to withstand critical situations. Svenska
kraftnät is also responsible for the country’s dam safety.
Svenska Kraftnät was established in 1992. It is financed by the fees that regional grids and
major electricity producers, such as operators of nuclear power stations, pay to Svenska
Kraftnät for use of the national grid. The Swedish government has stipulated the guiding
principles and every year it specifies special tasks for Svenska Kraftnät to be fulfilled
during the forthcoming year.
Svenska Kraftnät is responsible for maintaining the balance between the production and
consumption of electricity in Sweden. This task is performed by the Operating Balance
Service. They monitors the electricity balance in the short-term and keeps the frequency of
the grids at 50 Hz. Deviations in frequency occur when the planned production of
electricity does not correspond with the actual consumption. Balance responsibility entails
assuming the financial responsibility for Sweden's electricity system, hour by hour, being
supplied with the same amount of power that is being used by the electricity consumers.
The balance provider creates a balance between supply and consumption by planning
production and by buying and selling power through trade with other balance providers.
Deviations in frequency arising during the operating phase, due to balance providers not
being able, in most cases, to create a perfect balance, are corrected by Svenska Kraftnät's
Balance Service. The price of regulation is set for each hour of delivery and the cost of
each balance provider's imbalance between supply and consumption is later calculated in
the balance settlement. Pursuant to Electricity Act Chapter 8 Section 4, electricity suppliers
can only supply electricity at points of withdrawal for which a Balance Responsible Party
(BRP) has been appointed. Only a company that has entered into an agreement with the
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Svenska Kraftnät, may act as a BRP. The BRP shall assume the economic liability
towards Svenska Kraftnät, for ensuring that the national electricity system is provided with
an amount of electricity equivalent to that is used by the consumers for which the BRP is
responsible. The responsibility is per bidding area.
Back in 2007, a major Swedish study was carried out into how congestions in the national
grid should be handled. This study was carried out by Svenska kraftnät, along with the
Energy Markets Inspectorate. In 2009, Svenska kraftnät was commissioned by the
government to review the options for dividing the electricity spot market in Sweden into
several bidding areas. The report was submitted to the government in October 2010.
During 2009, Svenska Kraftnät also submitted a proposal for a voluntary commitment to
the EU Commission. In April 2010, the EU Commission decided to accept this commitment
and make it binding. In brief, this meant that Svenska Kraftnät needed to change the way
in which Sweden handles congestions in the Swedish electricity grid. In May 2010,
Svenska Kraftnät decided to introduce the bidding areas in accordance with the proposal
contained in our final report to the government.
On November 2011 the bidding areas were introduced. In November 2011, Svenska
Kraftnät officially divided the Swedish electricity market into four bidding areas. This made
it clear where in Sweden the national grid for electricity needs to be expanded. It also
provided a clear indication of where in the country increased electricity production is
required in order to better meet consumption in that area and thus reduce the need to
transport electricity long distances. The decision to introduce bidding areas was part of the
EU’s attempt to create a common European electricity market. The borders between the
bidding areas are drawn where there are congestions in the national grid for electricity, socalled ‘constraints’. In northern Sweden there is a surplus of electricity production
compared with the demand for electricity. In southern Sweden, the circumstances are the
opposite.
The National Environmental Technology Strategy
In September 2011 the Swedish Government launched a national environmental
technology strategy. The aim of the strategy is to facilitate the development of new,
sustainable solutions to meet the challenges for climate change and environmental
degradation while promoting new business and employment. Short and long term
initiatives - targeting everything from research and innovation to exports - aim to make
Sweden a green-tech pioneer. The Government has decided to invest SEK 400 million11 in
environmental technology during the period 2011-2014. The strategy outlines twelve
measures to promote the environmental technology sector, among which are the following:

11

steps to intensify research and innovation;

Approximately 87 million €.
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initiatives aimed at facilitating financing and business development at an early
commercial stage;



support and assistance with market analysis and start-ups in export markets for
small and medium-sized businesses;



measures to improve coordination among government agencies and other actors
of relevance to development in the environment sector.

To implement the strategy a number of government agencies have been appointed to work
to facilitate and improve the conditions for the Swedish environmental technology sector to
grow: Swedish Energy Agency, Research and Innovation for Sustainable Growth, Invest
Sweden, Swedish Agency for Economic and Regional Growth, Growth Analysis and
Swedish Trade Council (semi-governmental).
Also the Swedish Ministry aims at taking advantage from the development of smart grids.
Historically, Sweden has been very dependent on the import and use of fossil fuels. But
the development of nuclear power and hydro-power, starting in the 1970s, together with
earlier development of large-scale hydro-power, and later on bioenergy, has moved
Sweden towards being a low carbon economy. The Ministry’s policy triesto facilitate the
achievement of national energy and climate targets and of electricity consumers’
empowerment. Furthermore, smart grids are considered an opportunity for growth since
the global market for smart grid solutions is expected to grow substantially.
Sweden is also considered in a good position for the early development of the next
generation of grids. New "smart meters" are installed in around 90 per cent of households.
This allows for new services and contracts using more frequent and better information to
help consumers to take control over their electricity consumption. Sweden is also
responsible for coordination of Smart Electricity Grid and Storage throughout the
InnoEnergy-consortium, a Knowledge and Innovation Community in sustainable energy
established by the European Institute of Innovation and Technology. This function is
sustained by the Royal Institute of Technology (KTH) and Uppsala University. The goal is
to pave the way for a sustainable energy system enabling a climate-neutral Europe by
2050 to be achieved by successful commercialization of innovations.
Transmission tariff
All networks and facilities that are connected to the national grid will pay a fee according to
a price list (transmission tariff) to transport the electricity to the national grid. Svenska
Kraftnät uses a point of connection tariff system for the national grid. The overall objective
of the transmission tariff is to cover costs for operation and maintenance as well as provide
correct signals to the market in order to promote an efficient use and development of the
grid. The conditions for utilization of the transmission grid are regulated in the use of the
grid contract. According to the contract, the grid user shall pay a fee to Svenska Kraftnät
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for the utilization of the grid.
Svenska Kraftnät has over 140 connection points to the grid and approximately 25 grid
customers consisting of owners of large electricity generator facilities and regional grids.
The users of the grid are charged for injection or outtake of electricity at a connection point
in the transmission grid. The tariff level is not dependent on the distance between
generation, or source of energy, and load. Generation from renewable energy sources pay
the same fees as conventional power plants. The transmission tariff consists of two parts,
i) a power charge and ii) an energy charge.
The power charge covers costs for expansion, operation and maintenance of the
transmission grid. It is based on annual capacity subscription for injection and outtake of
electricity at each connection point. The cost the subscriber has to pay is the product of
the annual capacity subscription and the power charge in the connection point. The power
charge is geographically differentiated, in that the fees for injection are lowest in the south
and then increase linearly with the latitude to reach their highest values in the north. The
reverse applies for outtake of power. In 2012, the power charge is 19 SEK/kW in south
and 48 SEK/kW in the north for injection of power on the grid. For taking power from the
grid the charge is 88 SEK/kW in the south and 35 SEK/kW in the north. Generators pay
approximately 30 percent and consumers pay approximately 70 percent of the total tariff
charges..
The energy charge is based on the transmission losses in the transmission grid caused by
injection and outtake of electricity in different connection points. It is dependent on how the
generation or load are distributed in the grid and consists of three different components:


Loss coefficient;



Correction coefficient;



Electricity price for procured losses.

For each connection point in the grid, a loss coefficient is calculated corresponding to the
change of energy losses when an additional unit of energy is injected or taken out from the
grid. The loss coefficient is symmetrical for generation and load in a connection point.
When the coefficient is positive the user is debited when injecting power and credited
when taking power from the grid. A negative coefficient implies the opposite. The
correction coefficient is a scale factor that converts the loss coefficients into average
losses. The reason for using average losses is to avoid overcharging or overcompensation
of grid users. The electricity price for procured losses is based on the price Svenska
Kraftnät pays for procuring power to compensate for the losses on the transmission grid. In
2011, the total amount of energy taken from the system was 110,8 TWh and the losses
were 2,74 TWh. The size of the losses is dependent not only on the amount of power
transferred on the grid, but also on hydrology and where the power is generated and
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consumed.
The tariff level is reviewed by Svenska kraftnät on an annual basis and set in September
for the coming year. The grid users are informed about all important amendments of the
tariff in advance and all changes are discussed in the Electricity market council, which is
Svenska kraftnät´s information and consultation forum for the market actors.

6.2.3 - Preliminary Analysis of Regulations Relating to Distributed Energy
(Section 3.3)
This Chapter include the first analysis of the regulation and is closely linked with the
subsequent section 3-4 - Assessment of Regulatory Challenges and Opportunities for
distributed energy. The developments of these aspects will be monitored during CIVIS
project lifetime and updated in a subsequent final report. The analysis we resume here
reflects the current developments of CIVIS project and focuses on the critical areas
identified during these months.
Under legal terms, the first critical aspect relates to the possibility and the costs of
distribution. The distribution is an aspect of the energy market that is currently not
liberalized, and at the moment there seem to be no plans for its liberalization. The energy
distribution, due to its physical structure and legal setting, is a natural monopoly given to a
dealer, normally identified by geographical area and/or by type of transport. Directive
2009/72/EC of the European Parliament and of the Council of 13 July 2009 concerning
common rules for the internal market in electricity and repealing Directive 2003/54/EC (and
even the earlier repealed Directive 96/92/EC) always have legitimized this situation.
Industry standards are primarily directed at regulating the relationship between consumers
and sellers of energy and the relationships between retailers and producers of energy.
This regulatory approach is logically connected with the technological development of the
time the rules were adopted, and the related social needs. In other words, the demands of
citizens/consumers and the emergence of the concept of the prosumer is recent enough.
Under this prospective the regulatory development has not yet followed the pace of social
development. Currently, it does not exist yet a clear regulation from the perspective of
distributed energy sharing and trading. We argue that this regulation should mainly be
concerned with the relationship between consumers and business owners for the
management of low and medium power lines that make up the power distribution network.
The analysis of regulations relating to Distributed Energy and Market Engagement has to
start from the net metering policies. Currently, the energy produced, but not consumed, by
a consumer (who is therefore a micro-producer or a prosumers) may be used to offset the
energy bill for the electric energy provided by the utility to the consumer, during the
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applicable billing period. That energy cannot be sold to another consumer at the moment.
However, we think that the opportunity to sell (or even to donate) directly the energy to a
specific other consumer should be investigated and included in net metering policies.
Net metering policies can vary significantly by country and by state or province. This
depends basically if net metering is available, if and how long you can keep your banked
credits, and how much the credits are worth (retail/wholesale). Most net metering laws
involve monthly rollover of kWh credits, a monthly connection fee, require monthly
payment of deficits (i.e. normal electric bill), and annual settlement of any residual credit.
Unlike a feed-in tariff or time-of-use metering, net metering can be implemented solely as
an accounting procedure, and requires no special metering, or even any prior arrangement
or notification.
Under socio-economical point of view, it is not yet understood, on which timescales
consumers react or change their behaviour. How do they learn? How and how fast do they
adapt (e.g. to variable tariffs, new technologies...)? And there is not such a thing as “the
customer”, but there are already many kind of consumers, prosumers and groups which
react similarly or dissimilar, depending on many variables (similar values and economic
conditions/habitus and so on. And what about the customers that cannot or do not want to
be engaged?
In a long-term perspective we can say that:


if the cost of alternative technologies for renewable energy falls and their
efficiencies rise, they become much more of a viable option;



having generators close to demand points also cuts down the cost of getting power
from a remote power station to the household.

Furthermore, in a condition of a distributed energy, the sizes of the generators are similar
to the ones of consumption loads, which is very different to traditional systems with huge
power stations serving lots of small users. This requires smaller networks and smaller
networks mean ways to store unused power can be introduced, something that does not
happen in large networks. In a traditional system, you have the power station and
electricity flows from power station to users. It is unidirectional. The whole network is
constructed around that unidirectional power flow and there is also a large amount of heat
generated during the process. The heat is just waste and it is disposed of. However, this
unidirectional structure is the profit and the liability of the bodies, which owned the old grid.
In the traditional centralized power grid, power is concentrated in a select number of
locations and authority is distributed to other points as needed and according to priorities
driven by limited supply during periods of peak demand. The overall system, no really
matter how inefficient or costly, strives to be convenient, available when needed,
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standardized in delivery, and transparent during use. The goal is to please the most and
dissatisfy the least so that fundamental assumptions about the design of the system are
unquestioned, significant investments in infrastructure modernization or extensive system
redesign are delayed, and increases in operational costs, along with services, are passed
fluidly to the consumer. In other words, the existing power structure prevails and remains
unchallenged and the consumer is dependent on that structure to get what is needed and
wanted.
The Commission Staff Working document (EC, 2014) points out that the benefits that each
country may have from the full deployment of smart meters rest both on the DSO side and
the consumers’ one. DSO’s benefits are basically related to efficiency and costs. It is clear
that the DSO has its own advantage to introduce smart meter. Do they have similar
advantage to introduce smart grid? Another important element concerns the grid costs,
namely the costs of transmission and distribution of energy. The tariff structure of grid
costs do not take into account the amount of distance travelled by the energy. Costs are
calculated based on variables that are intended to cover the costs of the operator
regardless of the distance travelled by the energy. The consumer then pays these costs
based on the energy it consumes. It is not considered the origin of the energy. In other
words, it may happen that those who consume more energy may also impact less on the
distribution network because it was closer to the distribution substation, but this is not
taken into account in the rate. In other words, again, there is no incentive to use energy in
a km zero. This is surely the result of the old structure of the network, but also of the
physical structure of electricity and how it is fed into the grid. This is an important issue for
the improvement of distributed energy plants.
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6.2.4 - List of Energy Regulations
Under the European Policy resumed and presented in this Deliverable, many act, laws and
directives have been produced. We have identified the most important European Acts
issued during the last decade and, for convenience, we divided them in three macro areas:
Energy market; Renewable energy; and Energy efficiency.
This Annex includes the full list of regulations. Hereby we also provide a short description
of the macro areas:


Energy Markets: includes the main Directives and Commission Regulations devised for the
institutionalisation and regulation of an EU Energy (electricity and gas) Market.



Renewable Energy: includes the main Directives and Implementing Acts that define
criteria, evaluation and road maps for the integration of renewable energy sources and
technologies into existing energy grids.



Energy Efficiency: includes the main Directives, Commission Regulations and
Implementing Acts that support nation-wide and cross-national plans to improve energy
efficiency of EU. The focus at the households level has been privileged here.

Legend for Tables
D – Directive; CR – Commission Regulation; CRec – Commission Reccommendation;
CD – Commission Decision; DR – Delegated Regulation; IA – Implementing Act.
ENERGY MARKETS
Type

Ref. and Date

Description / Argument

D

2008/92/EC of the European Parliament
and of the Council of 22 October 2008

concerning a Community procedure to improve
the transparency of gas and electricity prices
charged to industrial end-users (recast) (text
with EEA importance)

D

2005/89/EC of the European Parliament
and of the Council of 18 January 2006

concerning measures to safeguard security of
electricity supply and infrastructure investment

D

2009/72/EC of the European Parliament
and of the Council of 13 July 2009

concerning common rules for the internal
market in electricity and repealing Directive
2003/54/EC

D

2009/73/EC of the European Parliament
and of the Council of 13 July 2009

concerning common rules for the internal
market in natural gas and repealing Directive
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2003/55/EC

CR

No 838/2010 of the European
Parliament and of the Council 23
September 2010

on laying down guidelines relating to the intertransmission system operator compensation
mechanism and a common regulatory
approach to transmission charging

CR

No 774/2010 of the European
Parliament and of the Council 2
September 2010

on laying down guidelines relating to intertransmission system operator compensation
and a common regulatory approach to
transmission charging

CR

No 714/2009 of the European
Parliament and of the Council of 13 July
2009

on conditions for access to the network for
cross-border exchanges in electricity repealing
Regulation (EC) 1228/2003

CR

No 543/2013 of the European
Parliament and of the Council of 14
June 2013

on submission and publication of data in
electricity markets and amending Annex I to
Regulation (EC) No 714/2009

CD

2006/770/EC of 9 November 2006
amending the Annex to Regulation (EC)
No 1228/2003

on conditions for access to the network for
cross- border exchanges in electricity (Text
with EEA relevance)

CR

No 713/2009 of the European
Parliament and of the Council of 13 July
2009

establishing an Agency for the Cooperation of
Energy Regulators (Text with EEA relevance)

CR

No 1227/2011 of the European
Parliament and of the Council of 25
October 2011

on wholesale energy market integrity and
transparency

CD

2011/280/EU of the European
Parliament and of the Council of 16 May
2011 repealing Decision 2003/796/EC

on establishing the European
Group for Electricity and Gas

CRec 2012/148/EU of 9 March 2012

Regulators

on preparations for the roll-out of smart
metering systems
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RENEWABLE ENERGY
Type

D

IA

IA

IA

IA

IA

IA

Ref. and Date

Description / Argument

2009/28/EC of the European Parliament
and of the Council of 23 April 2009

on the promotion of the use of energy from
renewable sources and amending and
subsequently repealing Directives 2001/77/EC
and 2003/30/EC

2011/438/EU: Commission Implementing
Decision of 19 July 2011

on the recognition of the ‘International
Sustainability and Carbon Certification’ scheme
for demonstrating compliance with the
sustainability
criteria
under
Directives
2009/28/EC and 2009/30/EC of the European
Parliament and of the Council

2011/439/EU: Commission Implementing
Decision of 19 July 2011

on the recognition of the ‘Bonsucro EU’
scheme for demonstrating compliance with the
sustainability
criteria
under
Directives
2009/28/EC and 2009/30/EC of the European
Parliament and of the Council

2011/440/EU: Commission Implementing
Decision of 19 July 2011

on the recognition of the ‘Round Table on
Responsible Soy EU RED’ scheme for
demonstrating
compliance
with
the
sustainability
criteria
under
Directives
2009/28/EC and 2009/30/EC of the European
Parliament and of the Council

2011/435/EU: Commission Implementing
Decision of 19 July 2011

on the recognition of the ‘Roundtable of
Sustainable Biofuels EU RED’ scheme for
demonstrating
compliance
with
the
sustainability
criteria
under
Directives
2009/28/EC and 2009/30/EC of the European
Parliament and of the Council

2011/437/EU: Commission Implementing
Decision of 19 July 2011

on the recognition of the ‘Biomass Biofuels
Sustainability
voluntary
scheme’
for
demonstrating
compliance
with
the
sustainability
criteria
under
Directives
2009/28/EC and 2009/30/EC of the European
Parliament and of the Council

2011/436/EU: Commission Implementing
Decision of 19 July 2011

on the recognition of the ‘Abengoa RED
Bioenergy Sustainability Assurance’ scheme
for demonstrating compliance with the
sustainability
criteria
under
Directives
2009/28/EC and 2009/30/EC of the European
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Parliament and of the Council

IA

IA

IA

IA

IA

IA

IA

2011/441/EU: Commission Implementing
Decision of 19 July 2011

on the recognition of the ‘Greenergy Brazilian
Bioethanol verification programme’ scheme for
demonstrating
compliance
with
the
sustainability
criteria
under
Directives
2009/28/EC and 2009/30/EC of the European
Parliament and of the Council

2012/210/EU: Commission Implementing
Decision of 23 April 2012

on recognition of the ‘Ensus voluntary scheme
under RED for Ensus bioethanol production’ for
demonstrating
compliance
with
the
sustainability
criteria
under
Directives
2009/28/EC and 98/70/EC of the European
Parliament and of the Council

2012/395/EU: Commission Implementing
Decision of 16 July 2012

on recognition of the ‘Red Tractor Farm
Assurance Combinable Crops & Sugar Beet
Scheme’ for demonstrating compliance with the
sustainability criteria under Directives 98/70/EC
and 2009/28/EC of the European Parliament
and of the Council

2012/427/EU: Commission Implementing
Decision of 24 July 2012

on recognition of the ‘Scottish Quality Farm
Assured Combinable Crops Limited’ scheme
for demonstrating compliance with the
sustainability criteria under Directives 98/70/EC
and 2009/28/EC of the European Parliament
and of the Council

2012/432/EU: Commission Implementing
Decision of 24 July 2012

on recognition of the ‘REDcert’ scheme for
demonstrating
compliance
with
the
sustainability criteria under Directives 98/70/EC
and 2009/28/EC of the European Parliament
and of the Council

2012/452/EU: Commission Implementing
Decision of 31 July 2012

on recognition of the ‘NTA 8080’ scheme for
demonstrating
compliance
with
the
sustainability criteria under Directives 98/70/EC
and 2009/28/EC of the European Parliament
and of the Council

2012/722/EU: Commission Implementing
Decision of 23 November 2012

on recognition of the Roundtable on
Sustainable Palm Oil RED scheme for
demonstrating
compliance
with
the
sustainability criteria under Directives 98/70/EC
and 2009/28/EC of the European Parliament
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and of the Council

IA

IA

2013/256/EU: Commission Implementing
Decision of 30 May 2013

on recognition of the "Biograce GHG
calculation tool" for demonstrating compliance
with the sustainability criteria under Directives
98/70/EC and 2009/28/EC of the European
Parliament and of the Council

2014/6/EU: Commission Implementing
Decision of 9 January 2014

on recognition of the ‘HVO Renewable Diesel
Scheme for Verification of Compliance with the
RED sustainability criteria for biofuels’ for
demonstrating
compliance
with
the
sustainability criteria under Directives 98/70/EC
and 2009/28/EC of the European Parliament
and of the Council

ENERGY EFFICIENCY
Type

Ref. and Date

Description / Argument

D

2012/27/EU of the European Parliament
and of the Council of 25 October 2012

On energy efficiency, amending Directives
2009/125/EC and 2010/30/EU and repealing
Directives 2004/8/EC and 2006/32/EC

IA

Commission Implementing Decision of
22 May 2013

establishing a template for National Energy
Efficiency Action Plans under Directive
2012/27/EU of the European Parliament and of
the Council

D

2010/30/EU of the European Parliament
and of the Council of 19 May 2010

on the indication by labelling and standard
product information of the consumption of
energy and other resources by energy-related
products (recast)

D

2010/31/EU of the European Parliament
and of the Council of 19 May 2010

on the energy performance of buildings
(recast). This Directive aims to promote the
energy performance of buildings and building
units.

D

96/60/EC of 19 September 1996

implementing Council Directive 92/75/EEC with
regard to energy labelling of household
combined washer-driers

No 1059/2010 of 28 September 2010

supplementing Directive 2010/30/EU of the
European Parliament and of the Council with
regard to energy labelling of household
dishwashers

DR
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DR

No 1061/2010 of 28 September 2010

supplementing Directive 2010/30/EU of the
European Parliament and of the Council with
regard to energy labelling of household
washing machines

DR

No 1062/2010 of 28 September 2010

supplementing Directive 2010/30/EU of the
European Parliament and of the Council with
regard to energy labeling of televisions

DR

No 1060/2010 of 28 September 2010

supplementing Directive 2010/30/EU of the
European Parliament and of the Council with
regard to energy labeling of household
refrigerating appliances

DR

No 626/2011 of 4 May 2011

supplementing Directive 2010/30/EU of the
European Parliament and of the Council with
regard to energy labelling of air conditioners

No 392/2012 of 1 March 2012

supplementing Directive 2010/30/EU of the
European Parliament and of the Council with
regard to energy labelling of household tumble
driers

No 874/2012 of 12 July 2012

supplementing Directive 2010/30/EU of the
European Parliament and of the Council with
regard to energy labelling of electrical lamps
and luminaires

No 665/2013 of 3 May 2013

supplementing Directive 2010/30/EU of the
European Parliament and of the Council with
regard to energy labelling of vacuum cleaners

No 812/2013 of 18 February 2013

supplementing Directive 2010/30/EU of the
European Parliament and of the Council with
regard to the energy labelling of water heaters,
hot water storage tanks and packages of water
heater and solar device

DR

No 811/2013 of 18 February 2013

supplementing Directive 2010/30/EU of the
European Parliament and of the Council with
regard to the energy labelling of space heaters,
combination heaters, packages of space
heater, temperature control and solar device
and packages of combination heater,
temperature control and solar device

DR

No 65/2014 of 1 October 2013

supplementing Directive 2010/30/EU of the
European Parliament and of the Council with

DR

DR

DR

DR
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regard to the energy labelling of domestic
ovens and range hoods
CR

No 106/2008 of the European Parliament
a Community energy-efficiency labelling
and of the Council of 15 January 2008
programme for office equipment (Energy Star)
on

CR

No 2422/2001 of the European
Parliament and of the Council of 6
November 2001

CR

amending Regulation (EC) No 106/2008 on a
No 174/2013 of the European Parliament Community
energyefficiency
labelling
and of the Council of 5 February 2013
programme for office equipment (Energy Start
Programme)

CD

concerning the conclusion of the Agreement
between the Government of the United States
of America and the European Community on
the coordination of energy-efficient labelling
programmes for office equipment

2006/1005/EC: Council decision of 18
December 2006

on a Community energy efficiency labelling
programme for office equipment
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6.3 - Annex 3: Interviews track - Energy Regulatory contexts of EU
countries

WP5/Task 5.1 Regulatory Context

Outline for conducting interviews on the Energy
Regulatory contexts of EU countries

June 2014
UNITN/IMPERIAL
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INTRODUCTION
The following set of question is meant to support CIVIS partners in contributing to Task 5.1.
In order to understand the EU Energy regulatory context within the scope of Task 5.1, UNITN
needs to inquiry the current normative conditions of the Members States represented by the
CIVIS consortium. In collaboration with IMPERIAL COLLEGE (WP5 Leader), UNITN prepared
this set of questions that should be addressed to people
(professionals/practitioners/academic) that are experts in the Energy sector and in particular
in its regulatory/normative setting.
These are some suggested profiles, that you can use for targeting experts for your interviews:
 Consumers' associations that have a focus on Energy;


Energy related cooperatives/associations;



Energy retailers' legal departments;



ESCOs;



PV panels installers/companies;



Energy expert lawyers;



Experts in environmental sciences;



Regional/National legislative offices;



Public employees of regional municipalities;



National Energy Authority

Conducting interviews
When contacting your interviewees for planning the interview, we suggest to provide them
with a brief and general overview of CIVIS and of the interview topic (without entering into
details of single questions).
Each numbered question is a main theme of the interview which should be discussed and
addressed to the interviewees. The sub-questions are guidelines that can help the interviewer
making sure that the answers to the main topics are exhaustive and on-topic.
For the purpose of this Task, specific and factual answers are needed, therefore during the
conducting of the interviews, vague answers should be further investigated. (e.g. A: “yes, there
is a new norm, a couple years old, that allows for X and Y” → further details about this vague
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norm should be investigate. What's the name of the norm? In what year was promulgated?)
We suggest that this kind of interviews are conducted face-to-face or via phone. Most likely, to
complete the interview you will need no longer than 45/50 minutes.
In case it is not possible to reach the interviewees for face-to-face/phone interviews, you can
deliver the document questions for self-compilation, but in this case it is very important that
you explain the questions (via phone or e-mail) and the general frame of CIVIS in which they
are situated.
Language: the interview can be conducted in the language that the interviewee best prefer,
but the final reports of each interview should be delivered in English to UNITN and IMPERIAL.
Please Note: keep track of the interviewees’ profile (name, institution, role, date of interview)

QUESTIONS THAT SHOULD BE ASKED IN THE INTERWIEWS FOR EACH
COUNTRY
.

1) Do consumers know the difference between the generation, distribution and sales of
energy?
2) How is the trading of electrical energy with the prosumer12 regulated in your country?
a. Do the prosumers sell the energy to their provider or do they sell it to a public
entity?
b. Are the prosumers paid with money or with free energy (such as barter)?
c. How often are paid prosumers or takes control of the exchange?
d. Do prosumers pay the transmission or distribution of energy that transferred?
e. Please list the laws or regulations of this aspect (i.e. prosumer energy trading).
3) Is it possible for energy trading to be done by individuals/groups under current
regulations?
a. If it is possible, please describe how this trading can be done.
i. How are the costs for energy transport calculated in this trade?

12
Prosumers (PROducers + conSUMER) are private citizens (or groups of individuals) who can produce their own amount of
energy by means of renewable energy technologies, such as PV panels.
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ii. Do you have specific rules that manage the energy trading between
consumers, and what are the main differences to the ordinary energy trade
distributor; what kind of contract do the prosumer subscribe?)
iii. Are there any specific concerns regarding prosumers privacy?
iv. Please list the main laws for regulating this trade
b. If it is not possible
i. Please describe why not?
ii. Please describe what is necessary to eliminate ‘obstacles to introduce
energy trading’ with individuals/groups?
iii. Please describe if you think changes in the current legislations are
important/necessary and why?
iv. Are there research trials of energy trading by individuals/groups?
4) Are time-use-tariffs available in your country?
a. If they are,
i. Please describe it
ii. Is the provider obligate to offer them?
iii. Is the consumer obligate to use them
iv. Under current legislation are time-of-use tariffs automatically applied if the
consumer does not choose any different tariff (i.e. opt out)?
b. If they are not available,
i. Please describe why not?
ii. Please describe what is necessary to eliminate obstacles to introduce a time
use tariff ?
iii. Please describe if you think change in the current legislations is
important/necessary and why?
iv. Are there any research trials of time-of-use tariffs?
5) Are dynamic feed-in tariffs available in your country (i.e. paying individuals / groups more
at some times than others for exporting renewables to the grid)
a. If they are available
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i. Please describe how it works
ii. Are the buyers obligate to offer them (dynamic feed-in tariffs)?
b. If they are not available
i. Please describe why not?
ii. Please describe what is necessary to eliminate it?
iii. Please describe if you think changes in the current legislations are
important/necessary and why?
iv. Are there research trials of dynamic feed-in tariffs?
6) Do communities support any demand response or demand reduction?
a. If they do,
i. Please describe how it works in the legal frameworks
ii. Under the current regulation how communities could act as demand
response or demand reduction aggregators?
b. If they don’t
i. Please describe why not?
ii. Please describe what is necessary to eliminate obstacles to introduce a
demand response or demand reduction system?
iii. Please describe if you think changes in the current legislations are
important/necessary and why?
iv. Are there research trials of demand response or demand reduction?
7) How are the systems for distribution of energy (Electricity and Gas) regulated in your
country? Do you have any competition in distribution?
a. If you have competition:
i. How it is regulated?
ii. What is the most specific rule to regulate this market?
b. If you do not have competition:
i. How does the energy distribution system work?
ii. Is there only one distributor in your entire country?
iii. If there are many distributors, which one is the most dominant?
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iv. How are they controlled?
v. And what are their specific areas of operation?
______________________________________________________________________
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