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Abstract: This paper seeks to investigate if the theoretical and political trends towards a more
collective dimension of energy use are reflected in the design and development of demand side
management (DSM) pilot projects in Europe. Specifically, the paper analyses DSM projects in the
database of the Joint Research Centre (JRC) of the European Commission to capture signs of a new
attention towards the wider context in which consumers live and towards the social dimension
associated with energy consumption. To this end, the paper investigates the projects’ scope (in terms
of project’s partners, end-use sectors and targeted services) as well as the consumer engagement
strategies that projects use. These elements reflect the projects’ consideration for the socio-economic
dimension of the community where the pilots take place and their inclination to build on community
dynamics. The analysis shows that DSM projects in the EU are increasingly being designed and
developed with a collegial approach to energy consumption in mind, although an integrated approach
is still missing. In addition, research is still needed to link the use of this innovative approach to
project results. A closer look at the developments and results of these projects can help to identify
what works and what doesn’t in real life experiences, thus supporting effective policy making at the
EU and national level.
Keywords: demand side management; consumer; community; engagement strategies; smart grids

1. Introduction
The increasing penetration of distributed renewable generation and the emergence of demand
side management (DSM) solutions are acting as main transformative forces in the European power
sector, creating opportunities but also posing challenges to the reliability and efficiency of system
operation. To address these challenges and make the power system smarter, new technological and
market solutions are being tested in many countries across Europe.
Smart grid developments are expected to affect all components of the electricity
system—generation, transmission, distribution and consumption—while also enabling new emerging
behaviours and new social dynamics [1]. The traditional approach to power system optimization,
mainly focused on the technical level, will therefore need to be complemented by approaches that
include and address the social dimension of the system. The future smart grid shall indeed be
considered as a sociotechnical system where the technological, economic and social layer communicate
and interact [1,2]. This paper focuses on the social layer, particularly on the use of community dynamics
to enhance consumer participation in the emerging energy system.
The two-way information and power flow enabled by smart metering systems can indeed allow
consumers to become more aware of their energy consumption—i.e., how much energy they are using
and ideally on what uses—and to make more informed decisions on their own energy supply. Moreover,
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the deployment of smart grids can enable the efficient integration of different services—electricity,
water, gas, heating and cooling—in a single shared architecture, fostering conservation and a more
efficient use of resources. To accelerate their deployment, however, it is argued [3,4] that consumers’
participation and engagement should be promoted not only at an individual level, but also taking into
consideration the wider social context in which consumers live and operate.
The functioning of the smart grid will indeed rest on the interaction of a multiplicity of social
players who operate as independent decision-makers driven by personal goals and attitudes as well as
social interactions. Smart grids will bring forward a radical technological, environmental and economic
transformation of the old system, affecting the way consumers live their lives and how they interact
socially and culturally [5].
This is particularly true in the DSM domain, where consumers play a fundamental role.
In this field, however, the current debate still focuses mainly on technological issues and economic
incentives, mostly addressing energy demand issues with an individualistic approach to attitudes and
choices [5–7]. This traditional approach concentrates primarily on individual feedback mechanisms,
neglecting the complex social dimension of shared practices, goals and attitudes associated with energy
consumption [7–9]. This individual-oriented approach appeals to the consumer self-enhancing values,
and reflects a key concern with one’s individual interests and well-being, e.g., in terms of comfort or
economic savings [10].
A more recent stream of research, however, is investigating ways to activate consumer response
by leveraging more on collective dynamics, suggesting a shift from an individual approach to energy
management to a collegial one where consumers are seen and approached in their social context.
This approach builds more on self-transcendent values and reflects a key concern with collective
interests; it aims at building a sense of community and of shared values and goals [10]. Growing
attention is given to strategies promoting active participation of end-users at community level, and on
the role that communities can play in the transitioning energy system [11–16].
Community-based energy initiatives can indeed produce energy, reduce energy use, manage
energy demand and purchase energy; they may therefore play an important role towards
self-sufficiency and sustainability. These collective actions can develop solutions to meet local needs
involving local people while contributing to energy security, reducing greenhouse gas emissions and
keeping costs down for consumers [17]. Doci et al. [11] view these initiatives as “social niches” capable
of introducing social innovations in the electricity market resulting in new forms of organizations,
business models and institutions.
The collective dimension of energy use is increasingly recognised also at the European level.
According to the European Commission, European consumers engage more and more in self-generation
and cooperative schemes in order to better manage their energy consumption [18]. Regional and local
energy initiatives are seen as facilitators of consumer participation in the energy market and in the
effective governance for the Energy Union. According to [18], such initiatives should be supported,
as they can provide a valuable link between decision-makers, citizens and innovators, opening new
opportunities for local communities to play an active role in the energy transition.
The transition to a more participatory energy system, however, requires a shift from an approach
based on individual-oriented strategies to a more comprehensive and integrated approach based on
community-oriented strategies, where inclusivity and a collective sense of purpose and values are the
drivers to transition [4,19–21]. A more integrated approach that leverages on collective dynamics and
on the integration of different actors and sectors (such as electricity, water, gas, heating and cooling)
can indeed enhance consumer participation [4].
In this context, the aim of the present paper is to investigate if the theoretical trend and
socio-political acknowledgement of a more collective dimension of energy use are reflected in the
design and development of DSM projects in Europe. Several studies have analysed consumer
engagement strategies in smart grid projects in Europe [22–24] and in the US [25–27]. This topic
is emerging also as a field of investigation in other countries including China [28], Japan [29] and
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Australia [14]. To the best of our knowledge, however, there are no comprehensive studies on the
use of community-oriented approaches as a tool to increase consumer participation in demand side
management projects. The analysis of recent developments in this field can help identify best practices
and lessons learned from real life experiences, thus supporting effective policy making.
The paper is organized as follows: in Section 2, we present the methodological approach;
in Section 3, we present the results of the analysis highlighting the findings in terms of projects’
scope and engagement strategies. We also refer to some of the projects to give examples of interesting
emerging practices. Finally, in Section 4, we discuss our findings and provide some policy implications
of our research.
2. Materials and Methods
Pilot projects provide an important means to monitor the direction Europe is taking and to
understand what works and what doesn’t in real-life experiences. Since 2011, the JRC has been
publishing an inventory of EU smart grid projects, assessing current trends and developments in
the field [30–32]. Successive analyses have tried to identify those projects that specifically address
consumers as key players, highlighting the main motivational factors and strategies to engage them [22]
and situating the consumer in a broader social context [33].
The JRC inventory offers a valuable tool to explore the changing role of consumers in the
evolving energy system: with this aim in mind, we screened the JRC database and singled out
the demonstration projects with a clear focus on residential demand side management. DSM aims at
matching demand with the available supply, allowing for larger integration of intermittent generation.
It helps network operators manage their grids in a more flexible and efficient way and to defer
investments in network reinforcement and expansion [34,35]. It also helps consumers to better manage
their energy consumption by changing their behaviour and energy consumption practices. Given its
broad scope and reach, different definitions of demand side management exist in the literature. For the
scope of this paper, and building on recent analyses of the term [34], we included in the definition both
projects that aim at shifting consumption to another point in time (demand response) and projects
that aim at reducing the level of energy consumption while providing the same service and without
affecting the level of comfort (energy conservation).
We focused on DSM projects as they are inherently centred on consumers and allow for the
investigation of new trends in the strategies for consumer engagement. Expanding on our previous
work [22,32], we looked at DSM projects in the JRC database to capture signs of new attention
towards the wider context in which consumers live and towards the social dimension associated with
energy consumption.
Out of 459 smart grid projects in the database, we identified 67 DSM projects. For each one of
them, we collected additional information on the project’s scope and on the engagement strategies
used to address the individual and social dimension of energy consumption. We investigated the
scope of the projects to see to what extent they take into consideration the multiplicity of actors
and factors having an impact on consumers’ attitudes and consumption habits. Specifically, the
elements we looked into are the range of project partners, the targeted end-use sectors and the targeted
services (electricity, water, gas, heating and cooling). We investigated these aspects as we believe they
are key to characterizing the socio-economic scope of the projects and their inclination to build on
community dynamics to impact consumers’ attitudes and consumption habits. We also investigated
the consumer engagement strategies used to activate consumer response and the dynamics on which
they are grounded, in order to verify if a trend exists from an approach focused on consumers as
individual agents to an approach that addresses consumers as socially situated individuals, part of a
wider community.
The study is limited to the identification of emerging trends from DSM innovation projects in
the JRC database. These projects feature multiple interventions that play out in an interactive way,
and it is therefore not possible to disentangle the effects of one intervention from the contribution of

Sustainability 2016, 8, 1266

4 of 12

Sustainability 2016, 8, 1266

4 of 12

other factors. At this stage of the research, it is therefore not possible to use the results of the projects
effectiveness
initiatives characterized
by aengagement
more inclusive
approach,
can,
however,
presentthe
the
to
evaluate theofeffectiveness
of the adopted
strategy.
Even we
if we
cannot
yet confirm
evidence of of
an initiatives
emerging characterized
interest for collective
and multi-stakeholder
partnerships.
effectiveness
by a moredynamics
inclusive approach,
we can, however,
present
Further
research
will
be devoted
to investigating
thisdynamics
topic as well
the scalability andpartnerships.
replicability
the
evidence
of an
emerging
interest
for collective
andas
multi-stakeholder
potential
of community-oriented
projects.
Further
research
will be devoted to
investigating this topic as well as the scalability and replicability
potential of community-oriented projects.
3. Results
3. Results
3.1. Projects’ Scope
3.1. Projects’ Scope
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Though most of the projects are still led by distribution system operators and energy companies
Though most of the projects are still led by distribution system operators and energy companies
(over 40% of them), DSM projects increasingly attract the participation of intermediary
(over 40% of them), DSM projects increasingly attract the participation of intermediary organizations,
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project partners, while Figure 1 presents their participation in the projects over time.
while Figure 1 presents their participation in the projects over time.
Table 1. Local partner organizations in demand side management (DSM) projects.
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Figure 1. Evolution in the participation of local partners over time.
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Social competition/community rewards (5/67 projects). Including playful challenges and
competitions enhances consumers’ participation and engagement [23,]. The experiences with
gaming interfaces and competitive elements are promising and inspiring, both in terms of
engagement and in terms of outcomes. However, a challenge of gamification is to capture the
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Social competition/community rewards (5/67 projects). Including playful challenges and competitions
enhances consumers’ participation and engagement [23]. The experiences with gaming interfaces
and competitive elements are promising and inspiring, both in terms of engagement and in terms of
outcomes. However, a challenge of gamification is to capture the interest and attention of end users in
the long run [23]. In our database, the DEHEMS Project employs a social competition strategy based
on teams of households—the Energy Team Challenge, which is designed to encourage a reduction
in electricity usage by leveraging on team dynamics. Electricity usage reduction is rewarded with
EcoPoints that can be redeemed in exchange for “eco positive” goods and services (e.g., discount on
A++ white goods for households or low energy device) that could be shared across the community [40].
This approach based on competition is meant to drive change, help engagement and provide a way of
linking different stakeholders towards common societal (energy saving) and community (community
reward) goals. On the same note, the Energy Demand Research Project (EDRP) applies advanced
community engagement strategies where each community participating in the project can compete
for a Community Project Prize (in monetary terms and of benefit to the community) for achieving a
certain reduction in electricity consumption over a time period that is compared with the same time
period in the previous year.
Community based social marketing strategies (14/67 projects). Social marketing is an approach that
seeks, through marketing techniques, to identify the barriers that people perceive when attempting
to change behaviour. Community based social marketing merges this approach with insight
into the importance of social norms and community engagement in behavioural change [14,41].
The organization of community events where project participants can meet face-to-face with local
residents is an effective means to reinforce community dynamics [23]. Our analysis reveals resorting
to this tool, with many projects using community based events to inform and engage consumers.
Community events are very often used in the recruitment phase, as, for example, in the EU-EcoGrid
project; however, they are also organized in the course of the project to strengthen community dynamics
after recruitment and to carry participants over to the installation and demonstration phases (e.g., green
picnic and winter fairs, EDPR project).
Some projects (e.g., DEHEMS project) also employ community based social marketing to engage
participants through continuing conversation and active debate [42]. An innovative form of community
marketing is promoted by the DEHMES project where project users are organized in Living Labs. Living
Labs are composed of groups of people who are actively involved in the creation and evaluation
of technologies that they will ultimately use. In taking this approach, the project embraces the idea
that changes in behaviour are often best carried out in a group or community context rather than
at individual level. The presence of other people with the same interest and motivation can help to
reinforce the change in behaviour (descriptive social norm: I do what others do) and to eventually
turn it into an accepted and shared habit (it becomes the new accepted injunctive social norm: I do it
because it is good for the community) [42]. It is, however, important to underline that the effectiveness
of community engagement strategies may be also due to the specific characteristics of the community
where the project is implemented (as, for example, the Island of Bornholm in the EcoGrid project
and the winning community of EDPR project). These communities are strongly characterized by
community-oriented consumers whose goals are related to innovation, environmental protection and
community welfare (self-transcending values). Furthermore, some projects (e.g., EcoGrid) show that,
in small communities, people influence each other in favour of the adoption of technologies that they
see as beneficial for the community [43].
Community trusted actors (9/67 projects). Establishing a trusted relationship with the consumer is a
crucial step to overcome resistance and fully engage the consumer. Often, scepticism and wariness are
reported as barriers to successful project development [22]. Recent studies on stakeholder’s influence
on the development of community renewable energy schemes [44] have highlighted the importance of
two stakeholders: intermediary organizations acting as “trusted authorities”, (see Section 3.1.1) and
local champions. Local champions are actors who have significant non-material resources in term of
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individual values, skills and competencies [44]; therefore, they have the ability to easily persuade their
peers and encourage behavioural change. On this note, several projects in our database report, as a
best practice, the use of local champions for engaging with the community and building a trustworthy
relationship. The eSESH Project reports the resort to ‘champions’, i.e., fellow tenants who show a
strong interest in technical and energy-saving matters and who can act as multipliers by ‘spreading
the message’ and helping neighbours in case of questions. They are highly motivated people well
known by the neighbourhood [45]. Indeed, in the eSESH Project, the communication among tenants
was improved to the extent that ‘champions’ became known experts acting as energy managers
helping others and potentially learning skills that could finally be of benefit to the community. On the
same note, the DEHEMS project promoted active involvement through the recruitment of community
champions, i.e., proactive members of the local community, selected from the living lab population,
that fulfilled both a community marketing role and a supporting role.
Social media (11/67 projects). Social media tools can also be useful for various types of campaigns,
but their use requires time and dedication. An interesting example from our database is the
SMARTSPACES project, where some pilots made effective use of social media tools using the cascading
effect of twitter messages. These tools allowed the project to reach a wide audience, informing and
engaging consumers who could pose questions and start conversations.
Table 2 lays out the main engaging tools used by community-oriented strategies, the objectives
they serve to achieve, and some examples of applications from the projects in our database.
Table 2. Community-oriented strategies: tools, objectives, examples from the projects.
Engaging Tools

Objective

Examples from the Projects

Social comparison

Comparing consumption level with that of a
similar household; indicating that the desired
behaviour is approved

Red, orange, green lights;
colour-coded smileys

Social competition/
community rewards

Leveraging on team dynamics; linking different
stakeholder; rewarding the community

Energy Team Challenge; EcoPoints;
Community Project Prize

Community based
social marketing

Identifying barriers to adoption; reinforcing
community dynamics; exploiting potential for
behavioural change in a community context;
informing on the progress of the project

Community events (e.g., green picnics,
winter fairs); Living Labs

Community
trusted actors

Overcoming resistance and scepticism; building
trustworthy relationship; exploiting non material
resources of local actors

Intermediary organizations; fellow
tenants; proactive local community
members (“local champions”)

Social media

Reaching a wide audience; addressing questions
and concerns; providing information

Twitter messages

4. Discussion
This work has investigated if the current theoretical and socio-political acknowledgements of a
more collective dimension of energy use are reflected in the design and development of DSM projects
in Europe.
The analysis shows that DSM projects are increasingly being designed and developed with a
collegial approach to energy consumption in mind, where consumers are considered in the wider
socio-economic context in which they live and operate. Although the evidence of this new trend is still
fragmented, there are signs of a more inclusive approach, increasingly based on community dynamics,
both in the projects’ scope and in the engagement strategies used therein.
The diversification of organizations, with an increasing number of local organizations
participating in DSM projects, underlines the emerging interest of DSM projects in building on existing
local partnerships to reach and engage a wide range of consumers. Local organizations, having good
knowledge of the local environment and benefitting from a high level of trust, are indeed the best
suited parties to engage with local communities. DSM projects also increasingly include different
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end-use sectors (residential, commercial, industrial and public sector) in the scope of the project,
promoting the idea of a larger community effort fostering social and economic benefits for all the actors
involved. Furthermore, a growing number of projects integrate multiple services (electricity, gas, water,
heating and cooling) in the project proposition, thus building on the concept of a multi-stakeholder,
municipally-based partnership that can maximise benefits and opportunities for consumers.
Signs of a new attention to the wider context in which consumers live and to the social dimension
associated with energy consumption are also found in the increasing use of engagement strategies
and tools addressing the consumer as part of a wider community. An emerging trend exists from
an approach that aims at changing individual behaviours—such as the provision of consumption
feedback appealing mainly to the economic self-interest—to an approach more focused on changing
community’s behaviours to reach goals that benefit the community at large. Many projects try to
mobilise consumer’s response using a more participatory approach that builds on a sense of community
and of shared values and goals.
While the projects in our database resort to different combinations of partners, end-use
sectors, services and consumer engagement strategies and tools to increasingly engage consumers,
an integrated approach is still missing. These projects are still testing a variety of interventions that
play out in an interactive way according to concrete local circumstances. It is, therefore, not yet
possible to disentangle the effects of one intervention from the contribution of other factors and to
link these trends to project results, thus supporting the conclusion that initiatives characterized by a
more inclusive and community-oriented approach deliver better results. Further research and analysis
are needed to explore this link, as well as the scalability and replicability potential of community
engagement projects.
The JRC is currently working on the updating of the 2014 smart grid projects database, and new
developments are already identifiable. We therefore plan to continue our analysis into the future with
the aim of yielding data and insights that can help shape future policy making under the European
Commission New Deal for Energy Consumers [18]. A closer look at the developments and results of
DSM projects that make use of the described innovative approaches can be valuable to identify what
works and what doesn’t in real life experiences and therefore support effective policy making.
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