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Executive Summary
This deliverable is the main contribution of CIVIS Work Package 1 (WP1). WP1 has the goal of
defining what a smart energy-optimized city, according to the project vision, needs from the
perspective of three converging networks - ICT, energy and social. WP1 provides holistic view
that the other WPs will follow in order to design, integrate, deploy and test its various
components in a holistic way.
In this document we first introduce some other work done in EU relevant for the CIVIS project
vision. Then the Overall Map chapter will present the thinking models behind CIVIS vision.
Finally, we summarize User Stories created in our pilot sites illustrating what those abstract
and visionary thinking models can mean in practice. Also service and social requirements are
analyzed on the basis of the User Stories.
According to our CIVIS vision smart city citizens need to be empowered to make sustainable
decisions on local energy consumption and production. This can happen with help of ICT
services that integrate smart energy systems with services enhancing social interaction, and
bring into use of different stakeholders both energy data collected from buildings and social
networks. In our vision we call this integrated system as Socially Smart Grid.
This is the final revised version of Deliverable 1.1 (v1.2) which integrates the results of an
internal workshop, organized at the end of March 2015, to address the remark on “CIVIS
Social Dimension” brought forward in the first project review and to properly set the stage for
CIVIS further steps related to this aspect.
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1 - Introduction

1.1 - Aim of this work
This deliverable is the main contribution of CIVIS Work Package 1. WP1 has the goal of
defining what a smart energy-optimized city, according to the project vision, needs from the
perspective of three converging networks - ICT, energy and social. WP1 provides a holistic
view that the other WPs will follow in order to design, integrate, deploy and test its various
components in a holistic way.
After a short introduction and review on previous work relevant for CIVIS, D1.1 will present
thinking models behind the overall CIVIS vision including the key concepts used. Finally, it
defines the main use cases (later called as User Stories in this document) underlying the
project, and through them provides an overview of services putting our vision into practice in
our pilot sites.

1.2 - CIVIS and some related work in EU
1.2.1 - CIVIS goals
Smart grids make current energy networks more intelligent and accessible; new ways of
producing energy will soon make citizens not only energy users, but also energy producers.
The CIVIS project explores the potential of social networks and communities to
significantly reduce energy use and carbon emissions.
More specifically, CIVIS will implement a distributed ICT system to 1) manage
communities’ energy needs, 2) negotiate individual and collective energy service
agreements and contracts, 3) raise awareness about the environmental impacts of collective
energy use, and 4) allocate energy production resources more efficiently.
The project will focus on four specific test beds (divided between two pilot sites areas
located in Italy and in Sweden) in close collaboration with energy companies, citizen groups
and local administrations. Project partners will test and evaluate the technology, clarify
business potential and estimate the impact of envisioned deployment on a European scale. A
full and detailed description of the four CIVIS test beds is included in CIVIS Deliverable
7.1 “Test sites report”. To help readers in accessing relevant test beds information we also
report here reference Table 1, which highlights the CIVIS Deliverables that provides test
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beds specific information.
Table 1 CIVIS Deliverables and Test Beds Information
Deliverable
D 2.1 - Final Report about Energy, ICT
and Physical Systems of the CIVIS Pilot
Sites
D 4.1 - Energy ICT Platform: system
requirements, architecture and
interfaces
D 5.1 – Current Context and State of the
Art
D 6.1 – Description of New Style
Business Models for an Emerging Social
Energy System

D 7.1 – CIVIS Test Sites report

Test Beds Related Information
The report provides an extended analysis of
the energy systems within the pilot sites.
This report includes the architecture
specifications and system requirements for
CIVIS Platform. In particular, it includes the
state of the art for the sensors in the pilot
sites.
With regards to the pilot sites, the report
provides national and local level descriptions
of their current regulatory and institutional
context.
With regards to the pilot sites, the report
provides national and local level descriptions
of key market stakeholders and their
‘position’ in the energy value chain.
It is the main reference document with
regards to CIVIS test sites descriptions. It
provides an overview of the test sites with
regards to all CIVIS dimensions (Energy, ICT,
Social)

In particular, see
Section 2 and
Section 4

Section 3

Section 3.2 and
Section 3.8
Section 3 and
Section 4

Whole document

In the next two sections, we provide very brief summaries of the areas.

1.2.2 - CIVIS pilot sites in Italy
San Lorenzo in Banale is a municipality, with an approximate population of 1100
inhabitants, which is part of the Giudicarie Community Valley local government, in the
Province of Trento. San Lorenzo is 37km apart from Trento and 50km from Storo. The
municipality is located at 800mt above the sea level and it covers an area of 62km2. It is also
one of the main access points to the Natural Park Adamello Brenta (largest natural park in
Trentino), in the Dolomites. Concerning electricity, San Lorenzo is served by the Industrial
Electrical Consortium of Stenico (CEIS): a local based Cooperative institution founded in 1905
and participated by individuals with the aim to support the local territory in managing energy
services, particularly the production, distribution and management of electrical energy,
within the same community and among participating and supporting parts. CEIS produces
electricity using renewable sources (hydropower plant and photovoltaic) and can ensure a
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variable discount (20-30%) in comparison to the market price.
Storo is a municipality, with an approximate population of about 4600 inhabitants, which is
part of the Giudicarie Community Valley local government, in the Province of Trento. Storo is
70km apart from Trento and 50km from San Lorenzo in Banale. The municipality is located at
400mt above the sea level and it covers an area of 63km2. Concerning electricity, Storo is
served by the Electrical Consortium of Storo (CEdiS): a Cooperative founded in 1904 in the
lower Chiese Valley with the aim to produce and distribute electricity in the municipalities of
Storo, Ledro and Bondone. CEdiS produces electricity using renewable sources (hydropower
plant and photovoltaic) that is sold to the local families (Cooperative members) with a
variable discount (20-30%) in comparison to the market price. Furthermore, the consortium
also provides broadband connectivity by means of fiber-optic network. For what concerns
thermal distribution, Storo avails itself of methane grid through Trenta.

1.2.3 - CIVIS pilot sites in Sweden
Hammarby Sjöstad is a new area in Stockholm. The city has imposed tough environmental
requirements in the area, in an effort to reduce energy use for heating as well as for transport,
promote and facilitate re-use of resources, e.g. through waste management and biogas
production, and in general to decrease the environmental impact of the area. The total size of
Hammarby Sjöstad is 145 ha, and when finished there will be 9000 new flats and 200.000 m2
new offices and services. Most buildings are owned by local tenant-owner associations,
connected to an umbrella organization called Sjöstadsföreningen. This organization and its
chapter HS2020, is highly engaged in developing the area further, not the least with the aim of
increasing the energy performance, which has proven to be not as good as expected in the
initial plans. A specific goal is to make the area a demo-site for Smart Grids. A second specific
goal is to make it a demo-site for the next generation Information and Communication
Technology. The area is heated mainly by district heating through the large district network of
the greater Stockholm area. The sources of the heat are diversified and changes depending on
the seasons. A major part comes from a large co-generation plant, Högdalen, partly fired by
municipal waste, partly by biofuel such as tall-oil, residues from the wood and pulp industries
and sometimes even olive stones, but to some extent by coal. Within the area there are a
number of smaller installations of PV-panels. However, these are not sufficient for covering
the electricity need of the building, except perhaps in certain days in the summer.
Fårdala is a residential area located in the Tyresö municipality, which is a part of Stockholm
County. The test site comprises of 177 town houses and semi-detached houses divided into
three areas Eken, Tallen and Valen. The buildings were constructed in between 1960-70. A
housing association is responsible for provision of heating and hot water and general up
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keeping of the common facilities and areas. The association has had high ambitions for
improving the energy efficiency in the area, which has resulted in several collaborative
projects together with KTH including a project focusing on user behaviour and feasibility for
energy efficient measures at community and household level.

1.3 - Some related works in EU
In 2013 AEIDL (AEIDL, 2013) reported various citizen-driven, or bottom-up 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 cost-efficient solutions
for energy consumption. In their report AEIDL stated also that there is a clear need to create a
strong platform in EU that enhances these local communities and supports the creation of
new ones. However they do not report or suggest explicitly how ICT especially could enhance
this platform forming in EU.
There are several other projects in Europe that have focused on studying and supporting
communities towards sustainable energy consumption. However, the focus has not been so
clearly on developing innovative ICT services for communities as in CIVIS. However, these
previous projects indicate that there are several community activities that CIVIS could
enhance with help of ICT:
1.
2.
3.
4.

Face-to-face interactions to increase energy awareness and make plans for changes
Following digital feedback on energy consumption
Making donations for local development
Becoming prosumers.

1.3.1 - Enhancing face-to-face interactions
ICT based solutions for energy communities do not need to mean that all social interactions,
such as awareness campaigns and housing associates doing energy related planning and
decision making, would happen only through digital services but also through face-to-face
events and meetings. However, ICT can help in planning, organizing, documenting and
following those events and meetings.
Changing Behaviour project was very interesting effort from this CIVIS perspective because it
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did large scale case study on different kinds of previous energy communities
(http://www.energychange.info/casestudies) in EU. The cases did not focus so much on
developing new ICT tools for communities but activating people to change their energy
consumption practices e.g. through campaigns, training, renovation projects, etc.. Changing
Behaviour consortium also reported (Burger et al., 2010) their own pilot projects in 2010.
They had six different pilots in six different European countries. Some of the pilots utilized ICT
in piloted community activities but they did not build any new ICT platforms or services for
the communities but used familiar tools such as websites and e-mail (Burger et al., 2010) for
informing participants and their stakeholders. The pilots focused more on activating local
people through training, meetings and workshops, and encourage them to make others more
energy aware and take concrete actions towards sustainable energy consumption.

1.3.2 - Following digital feedback on energy consumption
Social interactions and smart grids can be used also for collecting data on current energy
consumption practices and for analysis of best practices. This data can then used as feedback
for citizens on their own energy behaviour. In its best it can lead to changes in energy
behaviour towards more sustainable everyday practices or at least increase energy
awareness.
CHARM (2009-2013) was an inter-disciplinary, collaborative research project funded by the
RCUK Digital Economy Programme. It investigated whether the day-to-day energy behaviour
of individuals could be changed by providing them with digital feedback on their own
behaviour and that of others. The CHARM results were not so promising since the Home
Energy Study indicated that the changes in behaviour on the basis of both feedback on own
energy consumption and feedback on community consumption were rather short-lived
although energy awareness was increased. Moreover, they were not able to show scientifically
that developed iGreen quiz on Facebook had any effects on people’s energy behaviour.
Therefore, in this area we need to do more research in CIVIS how to present the digital
feedback and how to translate that into decision making process leading to behavioural
change.

1.3.3 - Donations
In some communities monetary savings might not be enough to motivate people to change
their energy behaviour especially if the community is rather wealthy like in our Stockholm
pilot site. However, monetary savings might become meaningful if they can be donated to
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some other local community or organization who need support in their activities.
energyXchange project designed an interesting campaign - “Donate Your Energy” - that they
piloted with some companies in 2009. Even as 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 to 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. Commitment and pledging
2. Altruistic intentions
3. Environmental protection
4. Monetary gain
5. Normative example
6. Measurement, monitoring and feedback

1.3.4 - Becoming prosumers
Self-sufficiency can be one of the drivers in forming and maintaining local energy
communities. It often requires that housing associations or individual citizens become one
way or another prosumers.
IMPROSUME project (Bremdal, 2013) aimed at 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, for example, shared ownership of wind and solar farms in order to become selfsufficient. Some of these communities also donate their profits to local organizations in need.
REScoop 20-20-20 project that was launched in 2012 has also reported (REScoop 20-20-20)
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similar kind of communities who has taken an active role in forming renewable energy source
cooperatives in Europe. In their report (REScoop 20-20-20) they stated that “these
communities are no longer marginal but we can start talking about a movement”.

1.3.5 - Conclusions
As a conclusion we can state that energy communities can work on several different levels
starting from face-to-face meetings to increase energy awareness and making renovation
plans and ending up to forming own wind and solar farms to become self-sufficient. However,
it is still unexplored how ICT services could fully enhance those activities. Could ICT have a
significant role in building a strong platform in EU that enhances local communities and
supports the creation of new ones that AIEDL (AEIDL, 2013) was calling for?
In the following chapters we are exploring this possibility both with help of CIVIS thinking
models and with more concrete User Story creations.

2 - Overall Map – CIVIS thinking models
In general, ICT services are considered to have a great potential of reducing energy use in
cities (Kramers et al., 2014). Unfortunately, quite often ”smart city“ models are top-down
approaches to optimize the consumption of primary resources (such as energy, water,
materials, food) and other resources (such as time, money and space).
However, ”smart cities“ do not exist without ”smart citizens” that ought to be ”smart
consumers” (Giovanella and Baraniello, 2012). Moreover, ”smart city” infrastructures are
runned by different representatives of organizations that are stakeholders in co-creating
services for and with citizens. This does not mean that the stakeholders should be there to
just educate ”smart consumers” to behave according to sustainable policies (Giovanella and
Baraniello, 2012) but rather providing sustainable everyday services experienced as part of
quality of life.
The World Commission on Environment and Development defines sustainable development
as development that “meets the needs of the present without compromising the ability of future
generations to meet their own needs” and stresses that we cannot address environmental
issues alone but only together with social and economic aspects (Brundtland, 1987).
Therefore, working with sustainability requires a holistic and social perspective.
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2.1 - CIVIS perspectives on social innovation
Social innovation includes new strategies, concepts, ideas and organizations that meet social
needs of all kinds that extend and strengthen civil society. We consider as one of the main
goals of the CIVIS project to explore new potential for social innovation in the energy domain.
Support for social action in regard to energy is an important vehicle for moving beyond the
state of the art in regard to IT design for supporting energy-related activities. A lot of such
research work has traditionally focused on feedback to the individual (household) about
energy consumption. This “eco-feedback” approach has received lots of criticism recently
(Brynjarsdottir et al 2012, Cakici and Bylund 2014, Pierce and Paulos 2012, Strengers 2014)
and CIVIS can be regarded as being a part of that critical trend. The critique has several facets:
 The focus on long-term change in daily behaviours within the households is believed
to have less impact than one-time investments in energy efficiency measures
(Brynjarsdottir et al 2012, Froelich et al. 2010, Gardner and Stern 2008). However these
investments often need to be made within a larger social setting than the household in
order to be possible or efficient.
 Even eco-feedback that considers a social dimension, such as “normative” ecofeedback, which compares individual household consumption with various
aggregations such as averages calculated over many households, has been shown to
have quite little effect (by itself) in terms of energy saving (1-3% across the USA
according to Davis 2011).
 Most of the eco-feedback research focuses on household electricity, while at least in
cold climates there is much more saving potential in regard to heating, but such
savings require more social grounding (debate, choice of product and entrepreneur)
and complex social action and again is more about one-off investment decisions than
daily energy use behaviours.
Our work with CIVIS user stories and (later) use cases has therefore focused on sparking
social awareness of energy issues with the vision of enabling social energy action and further
social innovation. Eco-feedback, normative eco-feedback and IT design for behaviour change
are seen as means to an end, among other means, but the main focus stays on the energy
awareness and energy action at the social level. To be more specific, and to be aligned with the
CIVIS vision, we have defined “social” to denote two different dimensions:
1. “Social” as a means: refers to the collaborative and innovative practices which
consumers, prosumers, and stakeholders in general, devise and adopt in order to
obtain energy consumption reduction, increases of adoption of renewable energy and a
more energy-optimized grid.
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Throughout its support and aim for social change, CIVIS takes advantage of the energyoriented social structures that already exist in the testbeds. We address them with the
generic term “energy cooperatives” (even if the Swedish housing cooperatives have a
wider range of activities, energy is one of the most important position on their budget).
Our ambition is that the CIVIS results can be exploited on weaker structures than our
cooperatives, for example less integrated housing associations, yet we regard our
energy cooperatives as very suitable for testing various designs and strategies of action
research with energy-oriented social networks.
Examples of communication patterns that fall under the initial phases of “social as a
means” are: learning of energy tips and experiences from people in the same
households or in different households (or correspondingly sharing such tips), learning
from the energy cooperative, becoming aware of energy-related achievements of a
neighbouring energy cooperative. Along with that, traditional normative feedback falls
into this category as it is based on a socially (community) devised measure and can
spark energy-related social interaction as well as behavioural change from a better
engagement.
An intermediate example of “social as a mean” is the achievement of increased
engagement with locally designed Time-of-use tariff by leveraging community-level drivers
or social and psychological mechanisms.
Advanced forms of “social as a means” represent energy actions that an energy
cooperative can take to obtain a more efficient and sustainable energy profile. Such
actions are typically the result of long social and economic processes, but one of their
prerequisites is social energy awareness.
2. “Social” as a goal: refers to the specific and innovative forms of practices that
consumers, prosumers, and stakeholders in general, devise in order to assimilate
sustainably the benefits and the added values that can be extracted from energy when
collectively managed as a common good.
Social innovation processes are usually long-term, but evidence for their early seeds
can be seen in energy-related communication, which can be stimulated (see D3.1),
supported and measured (quantitatively and qualitatively, see WP5) at several levels:
 within the household (partly covered by traditional eco-feedback)
 between households
 between households and energy cooperatives
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 between energy cooperatives
The basic form of “social as a goal” is in fact the increased energy-related
communication and engagement along these four dimensions. In other words, a main
goal of CIVIS is to fuel energy engagement (awareness, debate and action) via social
means. The “social as goal” can be an explicitly-stated-in-advance goal which will
benefit the community (e.g., a community fund) or a by-product community benefit
such as community cohesion and sense of empowerment.
The incipient forms of “Social as a goal“ can create further “social goal” developments
such as taking social action in domains unrelated to energy based on the savings or
other achievements, or simply giving social credit to pioneering energy achievements
by individuals, households or energy cooperatives.
Just as well as “social as a goal” can lead to “social as a mean”, the opposite is possible.
For example, in order to donate savings, an energy community might first achieve
these savings by a “social as a means” energy action. As such, “social as a means” and
“social as a goal” should not be regarded as an inferior and a superior level of social
practice, but as two mutually-beneficial and mutually-supporting forms of energyrelated social engagement.
While supporting social energy practices and social innovation are necessary steps to
address the shortcomings of (information-based) eco-feedback, moving into socially
complex research settings has its risks. As it happens with many processes in complex
socio-technical environments, we cannot anticipate beyond the incipient stages the
forms that “social as a mean” and “social as a goal” will take. We will however
document and assess these forms of development and where possible we will see this
field data as a formative input to our IT design in order to serve the energy
communities in a better way.
Ultimately, as better explained in Chapter 3.1, what we do in the testbeds is action
research, which is deemed suitable for complex socio-technical settings, which are
hard to control for conducting traditional “scientific method” “experiments.”
Both of these perspectives on social innovation are underlying in the definitions of the CIVIS
Overall Map, and are reflected in the categorization of CIVIS user stories in chapter 4.

2.2 - Socially Smart Grid
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In general, in our CIVIS vision the smart city citizens are empowered to make decisions on
local energy generation and consumption practices. Digital services are used for comparison,
co-learning and collaborative decision-making. Different local communities will take an active
role in shaping local life towards more energy-efficient, low consumption style by utilizing
digital services. Individual households and housing associations are also prosumers or
collaborate with prosumers. The citizens can participate in planning and deciding how to
utilize generated energy in a sustainable way locally through digital services. This CIVIS vision
can be also illustrated with the conceptual model of Socially Smart Grid (see Figure 1).

Physical environment, Citizens and Communities in Cities
-sensors
-energy sources
-social interactions
Energy data
Energy
Social data
Culture
History
Regulation
Organizations
Technology
Market conditions

Behavioural
dynamics

Energy data
Energy
Social data

Smart Grid

Community
decision
making

Figure 1 CIVIS vision: Socially Smart Grid

Overall the Socially Smart Grid consist of:
1. Energy Data Loop recycling data gathered from apartments and buildings with sensors
and data from social network . This in turn results in creating conditions for socially
optimal uses of energy resources in the smart grid. In other words, Energy and social
data are basis for decision making among citizen communities and energy system
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stakeholders aiming at behavioural change of people and energy system towards
energy efficiency in smart cities.
2. Smart Grid forming new dynamic energy allocation mechanisms to emerge in the
prosumer-oriented energy market.
3. The key elements (Smart Grid and Energy Data Loop) leading to an evolving social
process to optimize the use of the energy infrastructure in local communities. This
system (people and technology together) learns on the basis of data and improves its
behaviour along time.
In this CIVIS thinking model, the social networks are integrated with energy systems and
they together form the Socially Smart Grid. These both in turn produce data (energy data
and social data) that can be utilized in community level decision-making that leads to
sustainable energy behaviour. The Energy Data Loop enables constant improvements in
energy efficiency.
Local conditions, such as culture, history, regulations, organizations, technology available and
market conditions influence on how this Socially Smart Grid is implemented. For example:
1. cultural differences might appear in how some places daily face-to-face interactions
are highly valued and in some places people want to keep certain distance with their
neighbours.
2. historical differences might appear in how in some places citizens are aiming at
autonomy and in some places citizens feel like belonging to a bigger community
3. regulatory differences might appear in the ways how easily individual households can
sell self-produced energy to their neighbours or national grid
4. organizational differences might appear in what kind of stakeholders are involved in
energy production and by whom those stakeholder organizations are owned
5. technological differences might appear in what kinds of smart meters there are in
buildings or how mobile applications are used locally
6. market conditions might appear in different levels of monopoly status of local energy
company

2.3 - Conceptual system architecture
The CIVIS architecture model (Figure 2) was the starting point for our vision work already
when making the project plan. The socially Smart Grid can also be explained with help of that
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conceptual model. The role of the CIVIS architecture model can still be to act as a bridge from
the vision into a mapping of system functionalities to be covered by CIVIS project. In this
chapter we will explain how it relates to the Socially Smart Grid thinking model (Figure 1).
However, it is worth to notice that this architecture diagram was not intended to be a
technical description of the necessary system components and their interrelations, as this
work is carried out in other parts of CIVIS project in more detail.
The CIVIS conceptual architecture depicts a system of systems consisting of three partially
overlapping networks: social network, information network, and energy network (see Figure
2):


The energy network layer, which consists of the energy infrastructure, including
renewable energy sources, distributed generation, smart grid infrastructures and
smart appliances for the purposes of measuring, provisioning and optimizing.



The information network layer, representing all information and communication
technologies that (i) enable monitoring and control of the energy system, (ii) provide
support to individuals and to the formation of communities, and (iii) mediate
interactions among all actors in the system.



The social network layer, which includes individual prosumers and their aggregations
in communities of people with one or multiple shared goals.
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Figure 2 CIVIS vision: Conceptual system architecture

All three interconnected network layers are needed to implement the Energy Data Loop that
is a pre-requisite for continuously evolving and learning Socially Smart Grid. Information
layer provides the functionality for gathering and analyzing data and provides the glue that
connects energy-related data and social data together.
The Socially Smart Grid allows novel services related to energy, including energy-related
awareness raising, increased efficiency of energy use, and socially-driven allocation of energy
resources. Overall these services result in empowering the communities to make more
informed everyday energy-related decisions.
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This central role of decision making translates into two decision support sub-systems: (1)
actor-level decision support and (2) system-level decision support.
The actor-level decision support includes both individuals and communities as energy actors.
They receive decision support in the form of community management tools, user interfaces
and visualization tools for human-computer interaction, tools for energy awareness, and
management of energy-related service agreements and contracts.
The system-level decision aggregates and analyses energy-related data, including smart
meters, that is used then used for smarter energy negotiation and allocation, and dynamic
clustering of energy resources in the grid.
The Socially Smart Grid includes the idea of constant improvement. This happens at all three
network layers. At the social layer different actors learn and modify their energy-related
behaviour. At the information layer various interconnected systems can learn and adapt to
changing conditions and simulate outcomes. At the energy layer the grid can be better
optimized based on data, decisions and simulations available from the other two layers.
In the following chapters we will illustrate with help of User Stories created in our pilot sites
how these abstract thinking models can be incorporated into real life.

3 - User stories – the methodology

3.1 - Why user stories in CIVIS?
User Stories definition is an approach generally used in agile software development
methodologies (Cohn 2004) or in service and product development projects (Pichler 2010).
User stories are, relatively, simple narratives that describe in general terms what an
hypothetical user (or customer) can and should do in relationship to the features and design
of a given product or service under development.
The key characteristic of a user story is that it captures the so called ‘who’, ‘what’ and ‘why’ of
the requirements for the given product or service. The intent of a user story is not to provide
the product (or service) details early on in a project. On the contrary it provides a framework
where the details can be added as they are needed or identified.
In CIVIS, the need to adopt the approach of User Stories creation as a practical means to
develop useful use cases rests on two main interrelated reasons. One concerns the overall
project research design, while the other relates to practical and methodological issues.
The overall research design of CIVIS project bears strong resemblances with the design of so
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called Action Research or, better, Participatory Action Research (PAR) (Lewin 1946; Pentini
2001; Whyte 1990). Indeed, as an experimentally driven project that tries to involve and
integrate as much as possible the local stakeholders into the designing process of the R&D
activities and that complements R&D with testing and validation in real-life environments, it
is possible to claim that CIVIS research output both informs and is informed by the direct
interaction with the pilot sites’ realities. These becomes both research ‘objects’ and ‘subjects’.
Therefore, we needed an actual approach that would allow for their concrete involvement in
the overall design of the piloting activities.
From a more practical point of view, the need for developing User Stories raised from the
interdisciplinary and multicultural nature of the project and from the need to have an
evolutionary and incremental approach. Indeed, as a project that strives to be a truly
interdisciplinary project, CIVIS includes expertise coming from very different disciplinary
backgrounds (e.g. engineers, computer scientists, social scientists). In addition, the project
members are located in seven countries and the two pilot sites are different in e.g. culture,
technical infrastructure and energy regulations, which ultimately affects social and energy
related practices. As such, the project requires an approach that is easily accessible and
actionable within this set of heterogeneous backgrounds. At the same time, the needs and
timings of CIVIS Task 1.1, “Definition of Use Cases”, clashed with the actual project
developments at the level of pilot sites. This called for a more flexible approach that would
allow both to integrate inputs and research findings (specific to the contexts of the pilot sites)
as they were progressively received, and in the meantime to function as a working guideline
document for all CIVIS partners.
For all these reasons, within CIVIS WP 1 we found in the User Stories development process an
approach that:


Allowed for local stakeholders to be actively involved;



Was capable of efficiently embedding inputs from different parties (local stakeholders,
project partners, experts…);



Could create working artifacts that take into account and have a strong affinity with
the local needs and contexts of the pilot sites;



Could act as a working methods which mediated the different disciplinary
backgrounds;



Embedded the principles of an evolutionary and incremental approach.

From the point of view of the overall project development, the User Stories approach already
emerged during the CIVIS Kick-off Plenary Meeting (22nd-23rd October 2013, Brussels). Here,
one main issue concerned how to practically involve the local stakeholders and a dedicated
meeting for them was set up for the 16th and 17th of December 2013, in Brussels. The outcome
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of such a Stakeholders Meeting was the decision to run a two days workshop (26th-27th
January 2014, Helsinki) focused on the early definition of the use cases narratives. This
workshop concretely initiated the work on the User Stories definition since we adopted a
story based approach, under the coordination of AALTO.
The specific method and steps used in CIVIS to produce the actual User Stories are described
in the next section.
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3.2 - Methods for creating user stories
In order to create a shared vision
among the partners in the
multidisciplinary CIVIS project early
on, we organized a use scenario
workshop for all project members
(26th-27th January 2014, Helsinki). In
the workshop we applied a service
design technique called Storytelling
group (Kankainen et al., 2012) that
combines narrative use scenario
creation and focus group type of
discussion. The purpose was to start
an internal discussion on our project
goals and find a common language to
discuss about them. As an outcome of
this workshop we got several
narrative use scenarios for the two
test beds. Moreover, in the discussion
parts of the workshop we clearly had
better shared understanding on our
Figure 1 Creation of user stories during local workshop. project goals and local energy use
practices in the two pilot sites.
The narratives included fictional characters of the test beds taking a number of actions to
reduce their energy use and carbon emissions, and other actions that would lead to a more
sustainable life and city. Since the test beds differ in many aspects we assigned the
responsibilities of the stories to partners with good knowledge of the respective local context.
We continued with building on the draft narratives of the storytelling groups during
workshops including only project members who are familiar with the respective test bed. For
the workshops we prepared props representing the characters, the places they move between
and technologies they might use. With the props the workshop participants drew up the
stories of how the characters interact with each other through various tools and which
behaviours this can address.
The stories were written down and shared with all project partners for feedback, both written
and during online sessions, in several rounds. With the stories we were aiming to create a
tangible picture of what the project vision and the research interests of the partners would
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mean for the people in the test bed and their energy related habits and decisions. During the
many revisions of the stories they went from being rather ordinary to being more visionary
and better representing the goals of the project, with clearer descriptions of sustainable
practices.
In Stockholm, when the project partners had agreed on a few interesting stories we took them
to citizen representatives in each test bed, such as energy managers from housing
cooperatives. The energy managers have a high impact on decisions related to collective
energy use, while they at the same time are citizens of the test bed. With the energy managers’
input we could further adapt the stories to the local needs, limitations and interests. In
Trentino, the process followed a similar approach. However, it is worth highlighting that at
the very beginning of the process, the directors of the two electrical consortia had a great role
in evaluating and providing an assessment of the user stories. Furthermore, they had a major
role in helping us to progressively involve other stakeholders, such as the local authorities
(deputy major, town hall secretariat, council member), who contributed to the furthering of
the stories.

4 - The CIVIS user stories

4.1 - Intro and overview
The need to tighten the ongoing project developments with the original and overarching
vision of CIVIS has been a key issue emerged during the most recent CIVIS plenary meeting
(18th -19th June 2014, Trento). The scope of Work Package 1 activities, in particular the ones
related to the use case definition, greatly helped in making clear this issue.
Due to the different backgrounds and disciplines involved in CIVIS Consortium and the three
dimensions of the project (Energy, ICT and social) the meaning of “social innovation” was
interpreted flexibly and not always consistently.
CIVIS wants to “contribute to the design of a fairer, more sustainable, energy-optimized city
through the connection of energy, ICT and society for achieving significant impacts in terms of
CO2 emissions reduction and new forms of social innovation”. However, the initial user stories
that were produced, both within the frame of Trentino pilot site and Stockholm’s one, had a
great deal of focus on the collective and collaborative dimensions that are involved in a
societal effort to reduce CO2 emissions and consumptions and to favor renewable energy.
They lacked a perspective on another important aspect implied in CIVIS: the fact that the
added value generated collectively through energy-optimizations should translate into a
societal value that exceeds mere economic and monetary manifestations. This situation made
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clear that two different meanings got allocated to the concept “social” in “social innovation” as
explained in Chapter 4.1. (“Social” as a means and “Social” as a goal.)
In order to fulfill CIVIS original vision in its entirety, the Consortium shall pursue both
meanings of “social” in a clear and consistent way. Therefore, once clarified the distinction
between ‘means and goal’, it became relatively easier to spot the similarities and differences,
as well as the strong points and weak ones, of the user stories developed until then, to rank
and to classify them.
During the plenary meeting the eight user stories that had been created up to then were
evaluated with respect to their relevance for the CIVIS DoW (social as a means and social as a
goal) and their feasibility for implementation (social and technical). The result of the
evaluation is presented in Table 2. After the evaluation the two most promising user stories
from each pilot site were selected to guide the future work. Later, service requirements (see
Annex 2) and social requirements (see Annex 3) for the CIVIS platform were created based on
the selected user stories.
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DoW Relevance
User Stories
Civic awareness and
education on energy
consumption

Comparing energy
consumption and
improvements
Energy Information,
control and
automation in the
household
Housing cooperative
measures to reduce
energy usage

Online energy
community
Energy solidarity
project
Virtual prosumers
Playing at the CIVIS
power plant simulator

Technical
Feasibility

Social Feasibility

Implement
in

Social as
a means

Social as
a goal

TN

ST

TN

ST

10

4

9

9

8

5

CIVIS-Base
level

9

4

Electr.
10; Heat.
0

Electr. 0;
Heat. 10

7

7

TN

9

4

Electr. 5;
Heat. 0

Electr. 5;
Heat. 10

7

7

ST

8

4

0

9

0

10

ST

10

10

8

8

6

4

ST

10

10

8

8

6

4

TN

8

6

0

9

0

6

ST

7

2

2

2

8

8

TN

Table 2 Evaluation of user stories with respect to their relevance for the DoW (how well they
include social as a means and social as a goal) and technical and social feasibility per test bed
(TN = Trento, ST = Stockholm). 10 = high relevance/feasibility and 0 = low relevance/feasibility.
The highlighted user stories were selected for building upon in the future work.
The next sections summarize the user stories that have been selected, out of the ranked ones
(marked in bold in the table). The section divides the user stories in two groups, highlight
their key points of attention, the similarities and differences. The full texts of the selected user
stories can be found in Annex 1.
One final remark shall be made about the innovative dimension of the user stories. Since in
order to emerge sustainable social dynamics require time and the formation of common
practices and identity, we see both type of user stories (“social” as a means and ”social” as a
goal) as heavily intertwined. Therefore their innovative dimension rests more in the
progressive deployment and fulfillment of both, rather than on the specific details of each one
of them taken separately.
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4.2 - Selected user stories
4.2.1 - “Social” as a means
TN-1 Comparing Energy Consumption and Improvements
The scenario built for this story focuses on the Trentino test beds of Storo and San Lorenzo in
Banale. It involves one family and an additional person for each test bed and it frames the
events at the level of family/ households and also at the levels of educational setting and
association one. The story narrates how an improved awareness about energy, consumption
and micro-production can be raised in a local community and how such awareness can be
used to foster change in family energy-related practices. Central to this dynamic is a
combination of sensors and ICT based applications that allow people to visualize the effect of
their daily practices on their energy consumptions and bills, as well as to compare and to
relate their performances with the ones of other neighbours or of other benchmarking
measurements. This comparative dynamics shall trigger individual improvements and also
start building common identity on shared domain of interest, such as energy consumption
optimizations.

ST-1 Energy Information, Control and Automation in the Household
In the Stockholm test bed many of the housing cooperatives have a volunteer (non-expert)
energy manager in their board. The energy managers are connected in an energy network and
they meet occasionally to share experiences and learn more about energy management. In
this story the energy managers play a central role in communicating with the households of
their housing cooperative. The project puts together different energy saving kits that people
easily can install in their apartments to track and control energy use on a device level. As part
of the kit there is also an app where people can follow e.g. energy use, savings in carbon
emissions and compare with other users. The app can be personalized to show the most
important information for each household. The users also have the possibility to play with the
visualizations to make them beautiful and they can easily share the results in social media.

4.2.1.a - Overview and Evaluation
These user stories bear a central focus on the potential for ICT-based solutions to support:


the development of awareness about energy consumption and production at:
o individual level: people’s own consumptions (and production, if available)
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o collective level: comparisons among other consumers
change of individuals’ daily energy-related practices

Beside the enabling factor provided by ICT, these user stories also leverage on the potential of
peer pressure to trigger change and activate positive competitive dynamics, which are related
to the improvement of energy-related behaviours.

4.2.2 - “Social” as a goal
TN-2 Energy Solidarity Project
The scenario built for this story focuses on the Trentino test beds of Storo and San Lorenzo in
Banale. It involves the same actors of the previous story set in Trentino region and it
addresses both individual and collective levels. Key element in this story is the Energy
Solidarity Project (ESP): a locally defined and agreed framework that is supported by the local
stakeholders and assisted by CIVIS expertise. ESP provides a frame that, on one hand,
incentivizes load-balancing efforts with respect to prosumer or local renewable generation, or
in other words, self-consumption optimizations. On the other hand, it allows for a translation
of the value extracted by the load-balance into monetary value that is donated for social
purposes in favor of local initiatives. Actors can take part in the project by earning points
which are awarded for improvements in practices of self-consumptions. ESP provides all the
ICT-based means for the monitoring and feedback of the individuals’ energy performance and
their improvements and supports innovative engagement strategies via ICT which leverages
the social dimension. It also includes a mechanism for reaching a collective decision
concerning the beneficiaries of the final donations.

ST-2 Online Energy Community
In the Stockholm test bed most of the households are only directly billed for their electricity
use, while hot water, heating and services electricity is paid for by the housing cooperative.
The maximal electricity saving that people in an individual apartment can make might not be
enough incentive for the households to change their energy behaviour, particularly in the case
of the Stockholm test bed which is situated in a relatively high-income area. The idea of the
energy community is that the households can join and together set a goal for savings and
decide on how to use the savings for a social good cause in the local community. In the
Stockholm test bed savings could for example be used for supporting a youth activity center.
The participants can follow the efforts online and also compare savings to other communities
and get inspired by each other. Another possibility is to set common goals between the
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different test beds and In this way, what is not big money for one household adds up to
significant amounts when many households join.

4.2.2.a - Overview and Evaluation
These user stories bear a central focus on the benefits that can be provided to local
communities if energy is collectively managed as a common good.
Both user stories have similar incentives and common features acting at different levels:
-

Environmental: Achieve energy saving (individually and collectively);
Economic: Translate the energy savings into money (reduced individual bills and/or
collective savings)
Social: Donate/transfer (energy or its monetary counter value) for social purposes

4.3 - Representativeness of selected communities and
characters in the user stories
The user stories were created to provide concrete examples of possible interventions in the
different test beds from the perspective of potential users. For the stories we created
characters representing important actors for a socially smart grid in the respective test beds.
Some of the characters, such as the family members, can be representative for many families
in different communities and countries, while other actors, such as the energy managers in
the Stockholm case or the collective role of Electrical Consortium in Trentino cases, are rather
unique for the specific communities.
However, we believe also the more unique aspects of the stories can be valuable for a broader
context. Even though energy managers are not yet common in all housing cooperatives, the
learning outcomes of studying how to support such a community in reducing its energy use
can be valuable to other housing cooperatives and other forms of apartment ownership. In
addition, many challenges and possibilities related to apartment energy use, e.g. the fact that
monetary savings are relatively small on an apartment level, are relevant for apartment
buildings in general. Similarly, even though the cooperative ownership and management of
energy that is present in Trentino case does not represent the typical European setting, it
certainly frames an emerging trend (we kindly refer readers to Deliverable 6.1, and in
particular, Section 6 for more details on this) that may become more and more prominent in
the future for what concerns renewable energy.
Fårdala was added as a second Stockholm test bed in order to get a more diverse setup;
representing also town houses and semi-detached houses where people have a larger and
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more direct impact on building related energy issues compared to the case of apartment
buildings. Since this was a later decision, the Fårdala community is not the focus of any of the
user stories, but remarks were added to the Stockholm stories to include also aspects
important for Fårdala.
Due to the structure and demographics of the test beds, the user stories do not include
challenges specific for rental apartments or low-income households. Nevertheless, by their
diversity the stories are representative for many different European communities, e.g. in
terms of types of home ownership, energy supply/production and local communities.

5 - Service requirements
Annex 2 shows the current status of the work towards energy related service requirements,
specifying the role of different actors in provision and use of the services, with high-level
description on communication mechanisms between the different ICT-components, including
existing social networking platforms. The service requirements are being derived through a
comparative analysis of the user stories, showing a certain involved actor (column B), a need
/ requirement (column C), motivation (column D), reference to the user stories where the
respective need becomes apparent, referred by story number (column E) and the pilot site for
which the need is relevant (column F). Future versions of this deliverable (D1.2 and D1.3) will
include updated and consolidated requirements.

6 - Social requirements
Annex 3 shows the preliminary social requirements that have been developed within the
scope of CIVI Task 1.3 through an iterative approach that combined both the user stories and
a theoretical model of a community. This model is included in Annex 4 and it shows the main
elements and dynamics of social aggregations forming and gravitating around a common
interest or topic. The model is constructed on the theories of communities of practices
(Wenger 1999). Annex 4 has to be intended more as a working tool for CIVIS consortium
rather than as a research output.
The table included in Annex 3 shows 5 columns for the description of the social requirements.
-

Keywords: it defines a series of general keywords that describe the main scope of such
element;

-

Requirement: it defines a more concrete element to be produced or used for the
fostering and support of social dynamics;

-

Description: it better characterize the rationale for the social requirement and provide
concrete examples (borrowed from the user stories) / hints on how and why to obtain
it;
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-

Main WPs/Partners involved: it lists the main WPs that will be associated with the
deployment of such requirement;

-

Pilot Site: it specifies in which context (Trentino area or Stockholm area) that social
requirement is more relevant.

7 - Conclusions and Next steps
In the energy section, local conditions and existing social practices have a strong influence on
feasibility of ICT based and socially smart energy solutions. Including local stakeholders and
citizens in developing such Socially Smart Grid systems is needed from the very beginning. On
the basis of other CIVIS WP work we can gradually build also a guide of how to incorporate
the Socially Smart Grid in other local communities in Europe. For example, the work in WP5
will contribute to the refinement and specification of the cultural, motivational and historical
elements of “socially smart grid”.
This document aimed at communicating some key concepts and real-life examples of how
social aspects can be integrated into Smart Grids. This document is the first version of this
CIVIS vision and there will be still two iterations and reports done on it later (project month
22 and project month 34) in CIVIS on the basis of work done in other work packages.
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1. PEOPLE AND CONTEXT
1.1 Trentino - Italy
The municipality of Storo is part of the Giudicarie Community Valley local government, in the
Province of Trento. Storo includes about 1100 families for a total of 2700 inhabitants. Storo is
located in the climate zone “F”.
Storo is nearly entirely served by CEdiS: the local electrical consortium which, as a citizens based
cooperative, manages the production, distribution and the sale of energy. Also, CEdiS manages
the local fiber optic network and provides connectivity and IPTV service to the members, reaching
almost the 90% of the citizens. Storo's citizens make wide use of the gas district heating network,
which is not administered by CEdiS. The cost of energy in Storo is about 20% less then the
national average.
Carla (42) and Luigi (45) Rossi live with their children Elisabetta (13) and Mario (8) in a 90m^2
apartment in Storo. Compared to the historical buildings of Storo, the one where Rossi's family
lives has been built more recently (1980). On the roof of the building there are a few PV panels and
thermal solar panels, one of which belongs to Rossi's family. In this kind of buildings there are 2-3
families living. Rossi's family is an associate member of CEdiS and they are very happy about it,
because this allows them to pay about 50% less for electricity bills if compared to the national
average. Indeed, the status of the electrical consortium allows for different and lighter taxations on
the production and supply of energy compared to national energy market. This translates in the
possibility for the members to consume the energy produced by the consortium itself, which is
much cheaper than national average.
Sara (35) is an enthusiast young teacher who recently got hired in Storo's lower level secondary
school. Even if she does not want to move in Storo (she actually lives in Riva del Garda), she likes
a lot working there, but her dream for the future is going to teach in bigger towns.
The second municipality of Trentino pilot site, San Lorenzo in Banale, is also part of the Giudicarie
Community Valley local government, in the Province of Trento. There are about 1100 inhabitants in
San Lorenzo in Banale. San Lorenzo is located in the climate zone “F”.
Maria (66) and Giuseppe (67) are a married couple being together for a long time. They are both
retired. They have a son and a nephew. They live in San Lorenzo, in a semi-detached house of
their property, with solar panels and thermal solar panels on the roof. Their house is quite old
(1940) and it is classified with a “E” energy efficiency class. For heating they recently bought a new
pellet stove. Giuseppe is a member of a local club that organizes social events. Giuseppe usually
participates with his wife and during the week he goes to the club playing cards and chatting with
friends. They are associates of CEIS, the local electric consortium that serves San Lorenzo in
Banale.
Gianni is one of the most active member of a local club. The club is located in San Lorenzo with a
café run by volunteers. Gianni is in charge of organizing events such as social lunches, travels and
workshops and he is always in search of new ideas for such events.
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Together, CEIS and CEdiS serve 12 municipalities in the area of Giudicarie, among which San
Lorenzo in Banale and Storo. They consist of about 6000 associates over a population of about
14000 citizens. As citizens' consortia striving to benefit their own associate members, these two
consortia are always in search of ways to improve their efficiency. In this sense, they are glad to
jointly facilitate the organization of a public event, to be held in a location that is close to both Storo
and San Lorenzo, for an official presentation of CIVIS to the invited citizenship.
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Carla Rossi, 42
She works in a bank in Tione di Trento, outside Storo. She
needs about 30min to go to work every day and she goes by her own
car. On Saturdays she does not work.
She has a smart-phone and she also has a Facebook profile,
but her daughter Elisabetta does not want her as a friend there.
She plays trumpet in the local marching band since many years.
She likes taking care for the family budget monitoring.
She has a good environmental awareness and she tries to teach
all family members to well manage the sorting in garbage collection.

Luigi Rossi, 45
He works as a workman in one of the small wood
manufactures that are present in Storo's industrial area. He
often goes by bike to work, but once in a while or when it
rains he takes his old car.
He does not care much about environmental problems
neither he believes there is a climate change. However, for
peace of family he takes part in sorting garbage efforts.
He does not play much with his smart-phone, but on the
evenings he likes to look for news on the Internet (at the
home PC) and spend time at the computer.
He enjoys trekking and would like to do it with the family,
but they don't like it so much. So he practices this sport
once a month with his colleagues.
He supported his wife’s idea to install a new solar panel on
their house and subscribed to the Electrical Consortium as
a member.
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Elisabetta Rossi, 13
She got a nice new smart-phone on her birthday and since she
turned 13 she can now join facebook. She likes to use the smart-phone
to chat and send SMS/MMS to her friends.
She likes to take care of her hair and take long showers, possibly
in the morning.
She plays volley occasionally after the oratory.
She likes art and human subjects on school but does not enjoy
studying math.
Elisabetta enjoys using the bike to move around the town. She
would like to be more autonomous so she also takes public
transportation (but these are too few). Therefore she will be asking a
scooter for next birthday.

Mario Rossi, 8
He does not have a smart-phone, but has an Xbox and plays a
lot with it. His father says that he plays too much.
He likes soccer, but does not have many friends of his age to
play with.
Sometimes he and his sister fight for the use of the new flatscreen TV that the family bought for the living room.
He is in primary school at the fourth year. He is quite good and
enjoys going to school.
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Sara Bianchi, 35
Works in Storo as a teacher, but lives in Riva del Garda.
Every morning she goes back and forth from her work site in
about 40 min (80 min each day).
She just bought a new methane-fueled car that she enjoys
driving
She is engaged
She teaches “Sciences” and “Math” at Storo's lower level
secondary school San Lorenzo in Banale

Giuseppe, 67
Retired Alpine.
He is retired and he has a lot of free time which he dedicates to do woodworking, also in
support of some of his friends.
Occasionally, he goes hunting.
He does not like new technologies and has an old-fashion
mobile phone which his son gave him as a birthday present.
He enjoys the nature, and would like to see the local
environment to be taken more care of.
Overall is in good health, but lately the doctor said he needs
to monitor his cholesterol levels.
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Maria, 66
Housewife.
She likes a lot to cook and to invite people for lunch on
Sundays.
She likes to mend her son and nephews ruined clothes.
She listens to the radio a lot, while she mends and cooks.
She has some heart problems, but no other critical health
issue.

Gianni, 53
He is an active member of the social events local club.
Organizes dinners, parties and other kind of events as often as
he can.
He is a municipal employee.
He is enthusiast about his new smart-phone. He does not know
how to use it very well, but he enjoys it anyhow.
Curious about a lot of environmental issues but does not have a
specific high level of information on this topic. He knows what
he reads in newspapers.
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1.2 Stockholm - Sweden
Elisabeth (44) and Erik (43) live with their children Anna (14) and Johan (8) in a four-room
apartment in the housing cooperative Solen in Hammarby Sjöstad. The family bought the 90 m^2
apartment to a cost of 570 000 euros and they pay a monthly fee to the cooperative of 605 euros.
The fee covers costs such as maintenance, cleaning of common spaces, heating, hot water, and
services electricity for the building. For household electricity the family is billed separately, also
monthly but directly by the electricity company they have chosen, and the cost is based on the
family’s actual use of electricity.
Solen consists of 80 apartments and in the annual meeting a board of five people is selected. The
board meets once a month and can make decisions regarding investments, whom to contract for
different services, adjustments of the monthly fee etc. Every year the board summarizes the
finances of the cooperative in a report, where the members can find information about e.g.
incomes and expenses and investments that have been made or are planned to be carried out.
The annual report is also where the members can find information about the costs for heating, hot
water and services electricity aggregated over the past year.
Agneta (61) is the president of the board of Solen and Mandana (32) is a board member with the
responsibility of energy management. Kent (57) is the building manager of Solen and he is
employed by a company that is contracted by the board of Solen.
Ingvar (60) is the energy manager of Hamnen, one of the other housing cooperatives in Hammarby
Sjöstad. There are about 50 housing cooperatives in Hammarby Sjöstad, of which 40 are members
of the Hammarby Sjöstad Association (Sjöstadsföreningen). The energy managers of the member
cooperatives
together form an
energy network that
meets regularly.
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ELISABETH, 44
• Lawyer, working at a law firm in the city centre, commutes by public
transport
• In the evenings she often works from home on her laptop
• Has set up the family’s shared Google calendar to keep track of
everyone’s activities and found a mobile app for shared shopping lists
so that she can add things to the list even though she doesn’t usually
do the shopping
• Enjoys watching movies and TV-series and appreciates the recording
function that makes it easy to watch what you want at the time you want

ERIK, 43
• IT engineer, works outside of Stockholm, commutes by car.
• 40-hour work week and flex-time, so he does the grocery shopping
and cooking in the weekdays.
• Has recently bought a 3D TV and is behind most of the family’s
electronics purchases.
• Likes photography and making movies from the family’s vacations,
last Christmas holidays they were in Morocco.
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ANNA, 14
• In ninth grade, the school is within walking distance.
• Plays football in the local club three days a week.
• Relatively independent; gets to and from school and practice by
herself, prepares light meals before practise, and sometime does the
laundry when she is out of clean training clothes.
• Can spend hours in the bathroom, showering, drying her hair,
daydreaming.
• Uses Instagram daily to share pictures from her day, both with friends
from school and friends she has met at football camps and tournaments.

JOHAN, 8
• Same school as Anna but in second grade and goes to “fritids” after
school.
• Likes computer games but he has not has his own computer (yet) so he
has to use the family computer.
• He really wants an iPhone but will have to wait until he is 10 years old.
• Likes cooking and usually helps Erik with the Friday night dinner and
“fredagsmys” that the family eats in front of the TV.
• Is taking tennis lessons and when he has friends over they often play
tennis on the Nintendo Wii.
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AGNETA, 61
• Head of the board, Brf Solen.
• Accountant.
• Sceptic to Facebook and doesn’t use internet a lot.
• Has initiated a number of social events for the cooperative, such as a
Christmas party and gardening day.
• Has a small house in Spain where she and her husband go at least twice a
year.

MANDANA, 32
• Energy manager, Brf Solen.
• Building engineer working with project management.
• Lives with her partner in a two-room apartment.
• Uses social media to stay in touch with friends and colleagues from
all over the world.
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KENT, 57
• Building manager, Brf Solen.
• Employed by a company that manages a number of buildings
around Stockholm.
• Doesn’t live in Hammarby Sjöstad.

INGVAR, 60
• High school teacher in History and Religion.
• Energy manager in Brf Hamnen (18 apartments).
• Concerned about climate issues but doesn’t know much about
buildings and energy.
• Rides to work on his electric bike, no matter of the weather.
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2. SOCIAL AS A MEANS
2.1 TN-1: Comparing Energy Consumptions and Improvements

Sara advances the program for her “science” class about climate change and energy
consumption topics. She explains the importance for people to understand their own energy
related behaviors so that they can better optimize energy consumption. In class, she presents
CIVIS Energy Platform App which is endorsed by CEdiS, as an interesting tool for supporting that
understanding. She invites students to install the App in their smart-phones or playing with the
possibilities offered by the related online platform.
At the weekend at home, Elisabetta talks with her parents about this App and shows them the
online platform. There are several simple tools, which are fun to look at and to play with, besides
providing detailed and up-to-date information about their apartment's energy consumption, both
for electricity and thermal consumption. Also for prosumers it is possible to visualize the total
production, the auto-consumption and the injection of electricity into the grid. There are two
types of visualization: a real-time one for people who have specific gadgets, and a static one for
smart-phone and Internet platform. With all these functions, it easily allows for comparison against
aggregate energy consumption levels in Storo and against different points in time. There is more
that Elisabetta, Carla and Luigi likes about this platform: the possibility to visualize what kind of
practices are the best in achieving energy optimization.
Mario is not happy about all this fuzz that his family is doing about energy related behaviors. He
always switches off the light when leaving the room and that should be enough. He thinks that
paying attention to unplugging devices or trying to use them at certain times is just too much. He
wants to play Xbox as long as and whenever he wants, provided he has done his homework.
Maria and Giuseppe just got back from the latest evening at the social club, where Gianni hosted
the n-th evening on climate change and energy consumption. This evening Gianni presented
CIVIS Energy Platform App, which is supported by CEIS. They are at the same time skeptical and
interested in this tool. They fear they may not understand how to use it, or that it will create more
problems than it will solve, but are also eager to try improving their energy consumption. Anyway,
up to some extent Giuseppe is happy because he is sure that, using one or more of CIVIS tools to
increase users' awareness, they will be able to discover that their old electric oven is the
appliance that consumes the most electricity at home. He will definitely have the excuse to buy a
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new one. Maria is not so sure about it.
For the scope, Gianni gives to Giuseppe some smart sockets that he must mount on most
consuming appliances in the house, or presumed ones, in order to understand which one or ones
contribute most to the so expensive bill. The top most consuming home appliances would be
defined through campaign-based data collected with on-site surveys. These smart sockets have
an internal counter, able to calculate the electric power drained from the circuit, thus to better
understand the composition of overall consumption. Smart sockets are also able to communicate
their data to a data-collector, which can interface with the Internet to share data within a more
complex platform of data analysis.
Gianni just got back home from the last evening at the social club that he organized and he is very
tired, but before going to bed he takes a look at his apartment's energy consumption profile on the
App. He did quite good for today, but considered that he had been out for most of the day he
hoped his levels were slightly better than the CIVIS Energy Platform is actually showing. He is
doing a lot of effort in trying to improve his energy-related behaviors. As advertised by CEIS, the
forthcoming bills will show the first three best performers in different target areas (reduction,
optimization, balance shift) and he definitely wants to be at least in one of them. The previous
month, one of his friends, a regular client of the social club, ranked first in energy balance shift and
energy optimization. Gianni was quite jealous of her, because her name appeared in the quarterly
bulletin of San Lorenzo Municipality.
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2.1 ST-1: Energy Information, Control and Automation in the Household

HS2020 has, with the help from CIVIS, collected a lot of information on what gadgets are available
to visualize and control appliances in apartments. In the energy network Mandana discusses this
with the other energy managers and together they make deals with some suppliers of gadgets and
put together special offer packages for the members of the cooperatives. In addition CIVIS
subsidises the tools for a few pilot families. Mandana passes on the information to the members of
the housing cooperative “Solen” via the cooperative’s Facebook page and with ads on the notice
boards in the entrances of the buildings. More information about the offers can be found online at
the smarterhomeHS2020 webpage, which is part of the CIVIS platform, in printed catalogues, and
at the gadget and app showcase at “GlashusEtt”. GlashusEtt is a local information centre
displaying environmental initiatives in Hammarby Sjöstad to citizens as well as visitors.
Erik who is really into technology, gizmos and gadgets buys the “Great Change Package” with
smart plugs, automated taps for the bathrooms and an efficient shower handle. Together
with the tools comes the CIVIS energy app. The installation of smart plugs does not require any
major interventions in the building systems, they are simply plugged in and then ready for the
family to use. When installing the new taps the family gets the help of the building manager Kent.
Fårdala1 note: the kit can include heating measurements, as well as more focus on hot water.
Comparison with others is harder because of privacy issues
Erik, Elisabeth and Anna have the app installed on their smart-phones and they can see the
family’s electricity usage visualized and which appliances are currently using power. With just one
click they can remotely turn off all the power for lights and appliances that don’t need power
when no one is at home. The app is also installed on the family tablet which Johan uses to check
how much electricity different activities require, such as playing computer games, vacuum cleaning
or watching a movie.
Fårdala note: One important issue is losses over the heating/hot water pipes. Those need to be
present in the visualization
With the app the family can compare their electricity use with the hourly electricity prices and the
load on the local electricity grid. From Mandana they have heard about the possibilities of changing
1

Fårdala is a possible pilot site in the Stockholm area that has individual water and heating metering, unlike Hammarby
Sjöstad. CIVIS has access to heating and hot water data in Fårdala. We checked the Hammarby Sjöstad user
stories against Fårdala realities and we found them to match for the most part, yet small Fårdala specifics are
marked in the user stories.
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their electricity contract to time-of-use tariff, and Elisabeth and Erik decide that they will do that. In
the CIVIS app Anna has read about different types of electricity and their carbon emissions. She
pushes her parents to also change to a provider with electricity production from renewable
sources.
The visualizations in the CIVIS app can be modified and redesigned. Anna has made her app
show her only carbon emissions and she is trying new ways of visualising emissions without using
boring charts. She also likes to compare the family’s emissions to the emissions of families in other
cities and countries. Whenever she discovers something interesting or creates a particularly
beautiful visualization she is sharing her experiences on Instagram with the hashtag #smarterhomeHS2020.
Erik is on Facebook and loves to share information about how much the family’s electricity usage
had been reduced compared to the usage during the same period last year. Elisabeth is tweeting
about the insights the family get when using the gadgets and she is using the hashtag #smarterhomeHS2020. There is also a Facebook page of the housing cooperative where she is posting
pictures and posts with the same hashtag. By clicking on the hashtag anyone can follow the story
of the family and people are commenting on the posts and asking questions about the gadgets.
Being energy pioneers in Hammarby Sjöstad, Erik and Elisabeth are also sharing their experiences
on the smarterhomeHS2020 webpage. As more people are installing the gadgets, more
experiences are shared, such as what works well and not, how to install and adapt the gadgets,
statistics on improvements, and what other tools there are to reduce energy. It is also a forum
where people ask questions before deciding to buy new gadgets, and when installing them or
looking for help with installations.
Sub-story:
After having bought a set of smart plugs and other sensors, Erik decides to use them to obtain a
more accurate detail about his electric consumption. Indeed these smart plugs allow to monitor
the consumption of connected devices. The first idea is to mount these smart plugs on the
most consuming appliance of his apartment, in order to have a more clear idea on how the
electric consumption displayed in his bill is composed. Some of these technologic devices can be
also connected to a web platform, which provides innovative functionalities for end users. The
sensors connected to the Internet are able to transmit their consumption information to a database
of the CIVIS project. This database is part of a wider system, which enables advanced analysis
and monitoring functionalities for users who contribute to it. For this reason Erik decides to
register his smart plugs in the CIVIS Project platform in order to access the additional
functionalities provided by it. All information contained in this platform are useful to reach a better
awareness about consumption, efficiency and possible optimizations, and it can also provide
information such as the impact of user actions in terms of CO 2 reduction. This is possible because
an intelligent component in the system is able to provide not only statistics and information, but
also personalized recommendations, based on actual consumption data of each user (e.g. tips
for reducing the consumption of specific appliances, how to shift the electric load in order better
distribute energy consumption and how to spend less money by using meters values and
timestamps, etc.). A great stimulus in the use of smart plugs and CIVIS platform is in the
simplicity of plugs installation, which does not require any major intervention in the building
systems, and in the easy way access the system through a simple login, to a lot of data and
controls contained in the Platform.
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3. SOCIAL AS A GOAL
3.1 TN-2: Energy Solidarity Project
Generating donation flows through individual self-consumption and collective load
balancing

The new program “Energy Solidarity Project” (ESP) has been recently launched in both
municipalities of Storo and San Lorenzo with the involvement and patronage of the electrical
consortia, local government authorities and CIVIS. The project aims at providing financial support
to those local realities that are in need of help by using the savings generated through the
optimization of peaks of local productions and consumptions of consortia 2 and micro-producers.
The ESP mechanism enables the participants to act as a collective while, at the same time,
allows them to have personal benefits from a more optimized energy use. At a collective level,
ESP participants contribute to a twofold goal. On one hand, there is a general load-balancing
effort that benefits the consortia's local grids. On the other hand, there is a socially oriented
purpose that is the donation to local groups or associations of the equivalent monetary value of
the savings generated by the load-balance.
After some consideration and the push of their children, who received more information about the
project from their school, Rossi family decided to subscribe to ESP. From now on, they will be
able to earn ESP Points by making their consumption practices more efficient. That is to say that
their peaks of consumption should match as best as possible the peaks of local production (either
the one of their PV panel or the one of the electrical consortium). The ESP Platform will keep
counting the points total score, collectively earned by all participants. Carla explains to the
family that it is important to try earning as much ESP Points as possible, because a part of the
equivalent monetary value of those points will be donated by ESP to sustain socially oriented
initiatives representative of the territory.
The whole family is also curious about the features provided by the ESP Platform which can:
2

Consortia are seen as 'collective prosumers' since they have their own production sites which supply energy for the
consortium members.
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provide them with practical hints and ad-hoc information to help them understanding the best
timings for their peak of consumptions; allow them to monitor remotely their performances; check
the progression of individual points earned and the points generated collectively by all ESP
participants; vote for ranking their favorite beneficiary of the fund. The platform helps the
participants to be more aware of the concrete results of their efforts. Information is provided from
multiple perspectives: (i) an environmental point of view related to the reduction of the
consumptions and the use of clean energy; (ii) an economic perspective related the discount that
they can obtain using their own energy or the energy produced from the consortium; and (iii) a
social dimension enabled by the mechanism of distribution of the ESP Points to the local
initiatives collectively identified by the participants.
In San Lorenzo, Gianni was quite happy, because he convinced the owner of his favorite local
club, to subscribe and participate to ESP as a potential beneficiary of solidarity fund. In this
way, he is incentivized to promote the initiative and in particular to promote his club as recipient for
the donation. Gianni already said that would help him to gather as many votes as possible, while
also spreading information about ESP to all his friends.
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3.2 ST-2: Online Energy Community

All users of the CIVIS platform, in Italy, Sweden (and Finland), receive an invitation to participate in
the Online Energy Challenges and Elisabeth, Erik, Anna and Johan decide to join. “Power the
Storo School” is the first challenge, which measures all participants’ energy use reduction and
compares it to the energy use of the Storo School in Italy during a period of X months. The goal
is that the combined energy savings of all participants should be greater than the school’s energy
use, which means that in theory the school could be powered by the savings of the participants.
The children in the Storo School can also help in the challenge by trying to minimize their
energy use.
After a couple of months Erik and Elisabeth notice that the Finnish participants overall have
much greater reduction in energy use. This seems to be due to the fact that they have made
reductions in heating, which Erik and Elisabeth can’t do by themselves since their heating is
measured for the entire apartment building. The family contacts Mandana and the board of the
housing cooperative to investigate possible heating energy reductions, including investments,
like in story 1.
Note from the HS field: stakeholder like the story and would like to build teenager activity places
instead of donating to another place.
Fårdala note: The hot water/heating savings are potentially higher in value. Donating parts of
them to the community can help improve: Meeting location (which we visited), green areas, heat
exchanger, activate people leaving in the area (BBQ, Christmas activity, etc.), energy investments
(change the pipes, extract heating from sewage)
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D1.1 – ANNEX 2
SERVICE REQUIREMENTS
Main output of CIVIS Task 1.2

Service requirements
ID

User

1

Households,
energy
managers

2

Households

3

Households

4

Households

5

Households

6

Households

7

Households

8

Households

Needs
Information about
technology and predefined packages of
devices that the users
can install in their
homes
Access to information
about the household's
electricity use through
mobile devices (smart
phones, tablets etc)
and web browsers
Access to information
about the household's
heating use through
mobile devices (smart
phones, tablets etc)
and web browsers
Information about
which devices are
currently using power
Possibilities to turn on
and off appliances via
mobile devices
Information about
electricity price per
hour
Information about loads
on the local electricity
grid
Information about how
to change to a time of
use tariff

Pilot
Site

Why?

User story reference

To gain
information and
control over
their energy use

ST-1
TN-1

All

To learn about
their use and
follow any
changes

ST-1
ST-2
TN-1
TN-2

All

To learn about
their use and
follow any
changes

TN-1
ST-1

TN, ST

To make
decisions about
what appliances
to turn off and
when
To control
household
energy use
To compare
household use
to price
To identify
peaks in the
load on the grid
To be in better
control of
electricity costs

ST-1

All

ST-1

All

ST-1
TN-2

All

ST-1
TN-2

All

ST-1

ST, TN?

9

Households

10

Households

11

Households

12

Households

13

Households

14

Households

15

Households

16

Households
(prosumers)

17

Households

18

Households

19

Households

Information about how
switching to a
renewable electricity
provider may affect the
family's carbon
emissions
Adapt the visualisation
to individual needs and
preferences
Information about the
carbon emissions
caused by household
electricity use
Share visualisations on
social media
Compare household
use with other
households (friends,
similar households
etc.) and aggregated
averages (district,
town, regional,
national)
Test bed specific
spaces in social media
(e.g. hashtags,
facebook groups)
Display collective
monetary and
environmental savings
compared to a baseline
Visualisation of the
total electricity
production, the autoconsumption and the
injection of energy in
the grid
Historical data on
consumtion per
appliance
Visualisations of best
practices to optimize
energy use
Customised bills with
CIVIS information
about energy
performance and top
performers (in
reduction, optimization
and balance shift)

To reduce
household
carbon
emissions

ST-1

ST, TN?

Make the
information
more relevant
and engaging
To see the
environmental
impact

ST-1

All

ST-1
TN-2

All

ST-1

All

ST-1
TN-1

All

To give a
starting point for
communication

ST-1

All

To motivate
users to
contribute to
reaching a goal

ST-2
TN-2

All

To get an
overview

TN-1
TN-2

TN

To identify the
most energy
consuming
appliances in
the home
To support
people in taking
action
To credit the
best performers
and motivate
users

TN-1

All

TN-1

All

TN-1

TN

To
communicate
about energy
matters
To get an idea
of how well the
households are
doing

20

Households
(prosumers)

Points rewarded to the
users for matching
individual consumption
with local production

21

Households
(prosumers)

22

Households

Visualisation of
individual and
collective points for
consumption during
high production times
Voting system to
decide beneficiaries of
savings

To motivate use
of electricity
when local
production is
high
To make the
points system
interesting

TN-2

TN

TN-2

TN

To engage
people in goal
setting

TN-2

All
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SOCIAL REQUIREMENTS
Main output of CIVIS Task 1.3

Social requirements
Keywords

Requirement

Description

Main
Wps/Part
ners
involved

End-users
Engagement;
End-users
Involvement;
Awareness

Fostering
participation in CIVIS
Apps

Promote the adoption and use of CIVIS Apps (or web
platform) through local ad-hoc initiatives. E.g. Education
activities in schools related to energy or thematic
evenings in local associations and clubs

Pilot Sites
Leaders;
WP8

TN, ST

Best
performer;
peer pressure

Ranking of energy
performers in local
bulletins

Both Storo and San Lorenzo have quarterly (or
biannual) municipality bulletins they publish and
disseminate in the town. In accordance with energy
Stakeholders we can easily agree for a limited space
for including the ranking of best energy performers.
Note: Features for ranking measurements should be
present also in CIVIS App

Pilot Sites
Leaders

TN

End-users
Engagement;
End-users
Involvement;
Awareness

Local events

To promote CIVIS vision and to foster aggregation as
well as community identity, a few local events
throughout the duration of the project shall take place in
the pilot sites.

Pilot Sites
Leaders;
WP8

TN, ST

Support for local
stakeholders‟
intermediating role

Involvement of local stakeholders in activities for the
promotion of CIVIS‟ vision and their involvement in
some of these activities shall be supported by ad-hoc
material. E.g. Teachers‟ training guide and information
material is already under production for use in local
context.

Pilot Sites
Leaders;
WP8

TN

Link between
consumption
measurements and
practices

For people to improve change and improve their
energy-related practices a key assumption is that
consumption, production, self-consumption measures
are linked as much as possible with their daily
practices. CIVIS Apps (and also information material)
should provide feedback based on concrete examples
of energy-related practices improvements.

WP3; WP5

TN, ST

WP2,
WP3, WP4

TN, ST

WP3;
WP4; WP5

TN, ST

Local
stakeholders
Involvement;
Awareness
End-users
Involvement;
Awareness;
Energy
Practices
improvements
; Personalized
recommendati
ons
End-users
Engagement;
End-users
Involvement;
Awareness

Visualization and
comparison features

Gamification;
Serious

Pleasant and userfriendly CIVIS App

Much of CIVIS action on pilot sites rest on the idea that
people should be provided with better means to
understand their own energy consumptions. This
implies the key CIVIS Apps to be provided with
capabilities for transparent and accessible visualization
of energy data as well as for comparison among
neighbors (aggregate level) or other benchmarks.
To sustain participation over time, the ICT based
means provided by CIVIS for end-users participation

Pilot
Site

games; Endusers
involvement;
Sustainability
Data
enhancement;
on-site
surveys;
Evaluation

design

On-site surveys

should have user-friendly interfaces and designed with
principles of gamification (or serious games) in mind.
People should have fun and have pleasant experience
when participating to CIVIS Apps.
In order to activate a project level feedback loop for the
improvement of CIVIS strategy, on-site surveys should
be conducted. At the time of entrance on the pilot sites,
at an intermediate time and close to the end of the
project.
Provide smart sockets or promote the installation of
additional sensors (on voluntary basis) for enhancing
the monitoring and feedback capabilities for those who
want it. Note: it is important that this possibility is
provided with principles of ease of use and installation
in mind.

Pilot Sites
Leaders;
WP3;
WP5; WP7

TN, ST

Pilot Sites
Leaders;
WP3; WP4

TN, ST

Awareness;
End-users
engagement

Enhancing Feedback
capabilities

Awareness;
End-users
engagement;
Local
stakeholders
Involvement

Enhanced energy
bills

We should negotiate ways for including in citizens' bills
information about personal 'energy performance' and
probably to put them in comparison with 'best
performers'.

Pilot Sites
Leaders;
WP7; WP8

TN

Inputs for change of
tariffs

For supporting people to change their energy-related
practices, but also their energy providers, information
about this possibility, with potential hints to available
tariffs (and price comparison) should be provided. This
can be done at the level of ad-hoc information material,
but a most optimal solution would require it to be
integrated into CIVIS Apps/platform.

Pilot Sites
Leaders;
WP3;
WP5; WP6

ST

Sharing and
networking
capabilities in CIVIS
Apps design/website

For fostering identity building and to raise awareness
about CIVIS vision and energy related issues, features
for easy sharing of information and activities among
participants should be embedded in the design of CIVIS
Apps, platform and social networks.

WP3

ST

The procedure for selecting the beneficiaries of the
donation should be as much as possible open,
transparent and entrusted to local communities‟ choice.

Pilot Sites
Leaders

TN

Collective improvements at the energy level should
have a quantifiable value and a clear mechanism for
translating that value into a donation of either energy or
money. This shall be agreed and clarified with the
energy local stakeholders. Furthermore, this shall be
make transparent and easily understandable to
potential participants

Pilot Sites
Leaders;
WP6; WP7

TN

The mechanism shall be made easily understandable
and integrated as much as possible into CIVIS
framework for participation. E.g. Mechanism for earning
points in CIVIS ESP should be transparent and
understandable.

Pilot Sites
Leaders;
WP3; WP6

TN

In both pilot sites, participation to collective energyoriented initiatives should take place inside a coherent
framework that clarifies: procedures for participation,
mechanisms for generating value, process for selecting
beneficiary targets, means for achieving goals. These
shall be defined and created with close cooperation of
the local stakeholders. Coherent communication and
references to the frameworks shall also be included into
CIVIS overall communication strategy. (E.g. “Energy
Solidarity Project”, TN; “Power the Storo School”, ST.)

Pilot Sites
Leaders;
WP3;
WP5;
WP6;
WP7; WP8

TN, ST

End-users
involvement;
Personalized
recommendati
ons
End-users
involvement ;
Identity
building;
Awareness;
Sharing
End-users
engagement;
End-users
involvement;
Local
stakeholders
Involvement

End-users
involvement;
Identity
building;
Awareness
End-users
engagement;
Local
stakeholders
Involvement;
Sustainability;
Identity
building

Mechanism for
selection of
„donations‟
beneficiary
Understanding and
Agreement for
translation of
collective energy
improvements into
„donations‟ for social
purposes
Translation
mechanism for
collective energy
savings into
„donations‟ for social
purposes. Front-end.

Framework for
participation into
socially oriented
goals
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1

This is a preliminary description of ―A model for energy-related communities of practices‖ developed as output of CIVIS
Task 1.3 activities. It supported the identification of the Social Requirements reported in CIVIS Deliverable 1.1 – Annex 3.
The model will be subject to further updates as the project unfolds.

1. Introduction
In sociological terms a community is a social unit of any size that shares common values. The particular case of a
Community of Practice (CoP) is defined as follows:
Communities of practice are groups of people who share a concern, a set of problems, or a passion about a
topic, and who deepen their knowledge and expertise in this area by interacting on an ongoing basis (Wenger
2011)
Three elements are crucial in distinguishing a Community of Practice from other groups and communities.
The domain. A community of practice is is something more than a club of friends or a network of connections
between people. ‗It has an identity defined by a shared domain of interest. Membership therefore implies a
commitment to the domain, and therefore a shared competence that distinguishes members from other people‘. For
example, a community shares a common concern for the environment or for the improvements in medical care for
a certain diseases.
The community. ‗In pursuing their interest in their domain, members engage in joint activities and discussions,
help each other, and share information. They build relationships that enable them to learn from each other‘. For
example, they create and join forums, discussion groups and shared repositories to share information or they meet
(more or less frequently) in common locations.
The practice. ‗Members of a community of practice are practitioners. They develop a shared repertoire of
resources: experiences, stories, tools, ways of addressing recurring problems—in short a shared practice. This
takes time and sustained interaction‘. For example, they build and reproduce a series of practices such as doing a
particular routine (e.g. publishing or doing seminars), they tell ―war‖ stories about their history to distribute glory
and blame and to evoke what is worth doing and what is not; they develop rituals as point of passage from the
status of new comers to that of old timers such as having access to particular meetings or having the right to take
the floor.
While CoPs are defined by these three main elements, they come in a variety of forms and each CoP is a unique entity.
Some are quite small, some are very large, often with a core group made by old timers and many peripheral members who
are new comers. Typically there is the potential of a clash between old and new comers as old timers are gatekeepers of the
orthodoxy of the community while new comers tend to bring into the community new ideas and innovations. Some CoPs
are local and some cover the globe. Some meet mainly face-to-face, some mostly online (e.g. discussion boards and
newsgroups or within specific online platform like ning). Some are within an organization and some include members from
various organizations. Some are formally recognized, often supported with a budget; and some are completely informal and
even invisible. Some are more or less institutionalized, giving birth to formal organizations or institutions (e.g. an informal
research group becoming a formal research unit/area in a University department) while others are more ―de facto‖,
organizing themselves around the simple notion of even implicit membership (e.g. a group of friends that share
entertainment practices).
Members are involved in a set of relationships over time and communities develop around things that matter to people. The
fact that they are organizing around some particular area of knowledge and activity gives members a sense of joint
enterprise and identity. That is, they tend to look at the world, when relating to the community, from a similar perspective
or view, thus interpreting facts and events in a similar matter. For a community of practice to function it needs to generate
and appropriate a shared repertoire of ideas, commitments and memories. It also needs to develop various resources such as
tools, documents, routines, vocabulary, symbols and a shared semantics that in some way carry the accumulated knowledge
of the community. In other words, it involves practice: ways of doing and approaching things that are shared to some
significant extent among members. In this sense, the process of learning, building an identity and developing a practice
appear to be as different sides of the same process: while developing the practice, they develop a common identity and
they learn to be part of the community as well as the other way around.
The interactions involved, and the ability to undertake larger or more complex activities and projects though cooperation,
bind people together and help to facilitate relationship and trust. CoP can be seen as self-organizing systems and have many
of the benefits and characteristics of associational life such as the generation of social capital.
Communities of practices are usually considered particularly fruitful and important forms of aggregations in order to:
Connect people who might not otherwise have the opportunity to interact, either as frequently or at all.

Provide a shared context for people to communicate and share information, stories, and personal experiences in a
way that builds understanding and insight.
Enable dialogue between people who come together to explore new possibilities, solve challenging problems, and
create new, mutually beneficial opportunities.
Stimulate learning by serving as a vehicle for authentic communication, mentoring, coaching, and self-reflection.
Capture and diffuse existing knowledge to help people improve their practice by providing a forum to identify
solutions to common problems and a process to collect and evaluate best practices.
Introduce collaborative processes to groups and organizations as well as between organizations to encourage the
free flow of ideas and exchange of information.
Help people organize around purposeful actions that deliver tangible results.
Generate new knowledge to help people transform their practice to accommodate changes in needs and
technologies.
Hereby, we underline that a community can be more or less characterized by these features as some are made of loose
relationships while other by tighter ones. In this paper, we do not intend by definition a community as a network of strong
social ties and relationships, but it might also take the form of a loose network of occasional collaborations. The tighter the
community, the stronger the practice, learning and identity while, on the contrary, the looser the relationships, the weaker
the practice, learning and identity it develops.

2. Main processes and actors
Socialization and integration through peripheral participation
People become part of CoP through participation and active involvement. By participating they learn the values, the norms,
the technologies, the tools and at the same time they contribute to shape them. Learning involves participation in a
community of practice. And that participation ‗refers not just to local events of engagement in certain activities with certain
people, but to a more encompassing process of being active participants in the practices of social communities and
constructing identities in relation to these communities‘. Of course, some engage more than others, becoming more central
to community dynamics while others remain more peripheral engaging less and acting at the boundary of the community.
For example, a researcher that attends all meetings and conferences of a research group tends to acquire a position of
centrality more quickly than one that tends to engage seldom while entertaining relationships with other research groups.
In general, initially people join communities and learn at the periphery. The things they are involved in, the tasks they do
may be less key to the community than others. As they become more competent they become more involved in the main
processes of the particular community. They move from legitimate peripheral participation to into ‗full participation'.
Learning is, thus, not seen as the acquisition of knowledge by individuals so much as a process of social engagement and
participation. As said, the involvement into the practice and the building of an identity imply a learning process about how
things shall and should be done according to the community‘s view and perspective.

Core and peripheral members
Provided that CoP are dynamic entities (transitions into/from different roles are possible) and that CoP of different sizes at
different stages of their evolution may present very different compositions and grades of institutionalization, the following
is a relatively standard classification for CoP members, based on their level of participation:
Core group: a relatively small group of people whose passion and engagement energize and nurture the
community. Core members legitimate the peripheral and active ones to achieve a core status, at the same time high
power and authority of this groups of members can become barriers for a more active participation of the
peripheral participants.
◦

Borrowing an example from the world of academia, we can see a University Department as a
institutional/formal CoP. Here, we can see the core group as the key professors that set up and motivate
continuous participation.

Active participants: members who are recognized as practitioners and define the community;
◦

In the same example, we can see them as researchers and PhD students or post-docs that nurture the life of the
community by providing resources and being actively involved in the community‘s life.

Occasional participants: members who only participate when the topic is of special interest, when they have
something specific to contribute, or when they are involved in a project related to the domain of the community.
◦

In our example, we can see them as visiting staff or occasional researchers who engage only when the topic at
stake is of a particular interest to them.

Peripheral participants: people who have a sustained connection to the community, but with less engagement
and authority, either because they are still newcomers or because they do not have as much personal commitment
to the practice. These people may be active elsewhere and carry the learning to these places. They may experience
the community as a network.
◦

In our example, we can see them as students or practitioners who are seldom engaged in the community life
and develop their main involvements in other communities. They do bring their knowledge into the
community and often act as boundary spanners, playing the role of bridges between different communities
thus playing the role of innovators.

Transactional participants: outsiders who interact with the community occasionally without being members
themselves, to receive or provide a service or to gain access to artifacts produced by the community, such as its
publications, its website, or its tools.
◦

In our example, a transactional participant may be seen as a person who might have an interest in what the
community works on in order to develop it further in different contexts. That could be a knowledge transfer
expert or a venture capitalist.

Illustration 1: Typical levels of participation in a CoP. From: http://wengertrayner.com/resources/slide-forms-of-participation/

Hereby, we underline that not all roles are necessarily present within a community, whereas a newly born community
can be composed only by core and peripheral members, while a more mature one can be composed by all the above roles.
This depends on the level of maturity of the community (see below).

3. CoP's lifecycle
As for all human aggregations also CoPs have lifecycles. They emerge, they grow, and they have life spans.

Illustration 2: A simplified model of community lifecycle (Lattemann and Stiglitz 2005).

Usually, these are considered the four main phases of community-based projects' life cycles, and CoP's ones too:
Introduction: An initial group of people start gathering around a loosely defined idea, objective, or activity which
they came to realize as having an interest for them. In this stage, the core group consists of just a few members.
The organizational structure of the community is quite informal and dominated by one-on-one communication and
trust. There is no need for an active management of resources.
Growth: The initial shared domain starts attracting more and more people who engage with the few community
practices. As the active population increases, also the practices of the community change both for the existing and
emerging ones. Usually, this stage is characterized by a higher degree of activities specialization and is dependent
on more coordination. The need for adequate governance instruments and communication tools become more
evident at this stage and need to be addressed in order to give stability to the CoP.
Maturity: The number of members stabilized and it is relatively more stable also the whole organizational
structure of the community, the main activities are clearly defined, and the communication procedures and means
are well assimilated by the members.
Decline or Revival: Over time people who leave the community are replaced less and less frequently. A problem
of sustainability may arise if the CoP does not adopt adequate countermeasures: the complexity and level of
activities reached during the growth and maturity stage may become too cumbersome for the remaining members
of the CoP. In case the key problems are tackled and some re-organization achieved, the CoP could enter into a
revival stage that is able to attract and engage new members into the community practices. Otherwise the
community can reach a dormant stage or be completely faded out.
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