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ABSTRACT

Keywords

This paper provides a comprehensive user engagement strategy for effectively involving energy
users in the utilisation of flexibility resources. The strategy is composed of a set of engagement
activities and practices, guided by a methodology grounded in social science principles, including
actor-network theory and a hybrid collaboration approach. These methodological foundations
support the design, implementation, and evaluation of the engagement process, which is tailored
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to enhance user recruitment, onboarding, and retention. The engagement strategy is adaptable and

suggests customisation of engagements to suit different profiles. To measure the effectiveness and

http://doi.org/10.54337/ijsepm.8521

overall impact of the engagement activities, the strategy includes an evaluation component with
proposed metrics. By applying the most suitable for the specific target group practices, the uptake

of flexible energy usage can be facilitated.

1 Introduction

Energy flexibility enhances the efficiency and stability of
the energy system by balancing supply and demand in
real-time, reducing the need for costly infrastructure
upgrades, and integrating renewable energy sources more
effectively [1]. Flexible energy use can bring major con-
tributions for the energy transition [2] and various energy
flexibility activities have been in the focus of recent
research [3, 4]. User engagement strategies for energy
flexibility services reside on knowledge about the usage
and relevance of certain technological solutions,
behavioural insights, community belonging, regulations
and innovative business models. Despite the growing
relevance of energy flexibility, a persistent challenge
remains: the limited participation of energy users in flex-
ibility services. Recruitment, onboarding, and retention of
users are often hindered by a combination of emotional
resistance, lack of perceived value, privacy concerns, and
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contextual or cultural barriers. These issues are particu-
larly pronounced in residential and small commercial
segments, where users may not see sufficient incentives
or may lack trust in market actors. Without addressing
these engagement challenges, the potential of flexibility
services cannot be fully realized. Therefore, there is a
pressing need for a structured and adaptable engagement
strategy that can overcome these barriers and foster sus-
tained user involvement.

Several key trends have been shaping the approach to
strategy development in the area. The incorporation of
digital and smart technologies, including smart meters,
home energy management systems, and Internet of
Things (loT) devices, has become central in engaging
energy consumers and prosumers by offering them real-
time data and control over their energy use [5].
Approaches from citizen science, as well as nudging (a
framework for directing individuals towards a desired
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behaviour) have increasingly been employed to motivate
consumers and prosumers to save energy and adopt
more flexible energy usage habits [6, 7]. In relation to
this, demand response programs [8] have proven essen-
tial for promoting energy flexibility, providing incen-
tives to alter energy consumption during peak demand
[9]. Further, user engagement strategies have become
more personalised and tailored to individual characteris-
tics, with segmentation enabling more targeted interven-
tions [10, 11]. Here, merging multiple services into one
engagement point, by means of integrated platforms that
target the right user groups and needs, is simplifying and
increasing interactions with energy flexibility [12].

In addition, other factors stemming from the social
environment determine the success of user engagement
strategies, such as community engagement fostering
collective action towards energy flexibility [13]. Other
social environment factors with major impact are poli-
cies and regulations. Here, government initiatives pro-
viding the structure and incentives necessary for both
utilities and energy users (consumers/prosumers) to
engage with energy flexibility services are of high
importance [14].

To ensure both acceptance and impact, it is crucial
that continuous implementation and evaluation of feed-
back mechanisms for the refinement of the engagement
strategies takes place and that the strategies are adap-
tive to the technological, social and behavioural aspects
presented above. Further, as shown by [15], advanced
analytics could play a key role in assessing the impact
of energy flexibility related programs. The evaluation
of the engagement strategies is fundamental for several
purposes: to identify the most promising engagement
strategies, to track project engagement progress, to
report project performance and learn how to improve
the performance [16]. The evaluation will help gather
evidence of the effectiveness of engagement strategies
and a granular understanding of in which domains and
in which stages the strategies work best [17]. This
understanding will, in turn, support the development of
sustainable business models and more effective
resource allocation. For this work, the adoption of
experimental research is recommended [18-20].
Experiments allow for rigorous causality testing and
are most suitable to achieve the objectives set for this
research work. The differential characteristic of exper-
iments is the identification of a treatment or experi-
mental cause that will be manipulated and their effects
observed. In our context, the treatment may be either

the content of a message, a channel, a reward or even
the target of the engagement strategy.

While this paper focuses on the social and behavioural
aspects of user engagement, it is important to acknowl-
edge that the successful implementation of energy
flexibility also depends on overcoming technical, insti-
tutional, and financial challenges. These include the
interoperability and reliability of flexibility-enabling
technologies, the clarity and consistency of regulatory
frameworks, and the adequacy of financial incentives.
If these aspects are not properly addressed, they may
lead to user frustration or unmet expectations, ulti-
mately resulting in disengagement. Therefore, engage-
ment strategies must be developed with an awareness
of these systemic factors, ensuring that users not only
understand and are motivated to participate in flexibil-
ity initiatives, but also experience reliable and reward-
ing outcomes.

According to [21], with regards to how consumers
participate in smart grid projects, initiatives that involve
consumers have two main goals: gaining a deeper
knowledge of user behaviour (observing and under-
standing the user) and motivating and empowering
consumers to become active energy users (engaging
the user). This paper gathers relevant knowledge to
define engagement strategies for recruiting, onboard-
ing, and maintaining active energy users. The Actor-
Network Theory (ANT) and a hybrid collaboration
approach are being utilized for the purpose. The ANT
helps in developing user engagement strategies for
energy flexibility by emphasizing the dynamic rela-
tionships between human and non-human actors,
allowing better integration of technologies, stakehold-
ers, and user behaviours into the energy system. A
hybrid collaboration approach complements this by
fostering partnerships across diverse sectors and disci-
plines, enabling co-creation of solutions that align
technological innovation with user-centric needs and
preferences, enhancing acceptance and participation.
Recognising the need for adaptability, the paper refers
to the need for specific, locally tailored adaptations of
the strategy proposed, and considers different target
groups - private consumers/prosumers, public sector,
businesses or industry. Such adaptations are already
under development in collaboration with pilot sites
within the Horizon Europe project BeFlexible, ensur-
ing they resonate with local conditions. Considering
this, the paper contributes to the scientific field by
proposing a user engagement strategy composed of
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adaptable and locally tailored activities and practices,
supported by a methodology for their design and eval-
uation. This methodology integrates Actor-Network
Theory and a hybrid collaboration approach to ensure
the strategy is context-sensitive and responsive to the
needs of different user groups.

2. Methodology

When choosing proper methodologies for the purpose of
this work, a priority has been their relevance for the
collection of feedback from the demo sites within the
BeFlexible project. Methodologies such as ANT and
hybrid collaboration approach have been found suitable
for developing best practices for user engagement strat-
egies across different energy flexibility demo sites
because they focus on mapping interactions between
diverse actors, including technologies, users, and institu-
tional frameworks, to uncover context-specific drivers
and barriers. The hybrid collaboration approach, in par-
ticular, facilitates cross-sectoral, interdisciplinary part-
nerships that integrate local insights and diverse
stakeholder perspectives, allowing adaptable and scal-
able practices tailored to the unique socio-technical
environments of each demo site. Together, these two
methodologies foster comprehensive engagement strat-
egy that reflect both technological capabilities and
user-centric priorities.

The research was conducted during 2023 and 2024
as part of the Horizon Europe BeFlexible project. The
methodology was applied across three demonstration
sites located in Eastern, Western, and Northern Europe.
The identification of actors and mapping of relation-
ships was carried out through a combination of
semi-structured interviews, participatory workshops,
and document analysis. These activities were led by a
research team from one of the partnering in the project
organisations, in collaboration with local partners and
demo site coordinators. Stakeholders involved included
energy consumers, utility representatives, municipal
authorities, and technology providers.

To ensure methodological consistency, a three-step
ANT-based protocol was followed: (1) actor identifi-
cation through stakeholder mapping workshops, (2)
relationship mapping using network diagrams and
dependency matrices, and (3) co-development of
engagement plans through facilitated sessions. The
evaluation methodology—Iater described in Chapter
4—nhas been integrated here for clarity. It is based on
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experimental design principles, using both
between-subjects and within-subjects approaches to
assess the impact of different engagement treatments
(e.g., message framing, reward types, communication
channels). Evaluation metrics were defined for each
stage of the engagement process (recruitment,
onboarding, participation, and continuance), and data
were collected through a mix of digital analytics, user
surveys, and manual logs maintained by demo site
leaders.

2.1 Actor-network theory

The research by [22] describes ANT as a conceptual
framework within the social sciences. ANT endeav-
ours to capture the dynamics of interaction and influ-
ence among social entities, encompassing both human
and non-human actors. It refers to social networks as
a constellation of actors, each being of equal signifi-
cance in shaping societal phenomena. Often deployed
in the realm of science and technology studies, ANT
scrutinises the emergence and assimilation of novel
technologies. In commercial research, ANT finds
application in exploring social networks that focus on
the introduction and adoption of innovative products
or technologies. For instance, a corporation might
employ ANT to study the various actors involved in
the evolution of a software product: developers, mar-
keters, consumers, and certain stakeholders. By iden-
tifying the social networks that underpin product
development and adoption, the company gains insight
into the determinants of success or failure. Within this
context, ANT serves as the foundation for the engage-
ment strategies. This involves a sequential approach
that includes the identification of pertinent actors and
their interrelationships and dependencies as well as
the formulation of tailored strategies to engage each
actor effectively. The application of ANT in this work
embraces a 3-step approach: identification of actors,
mapping of relationships and dependencies, and
development of an actor-specific engagement plan.
These specific steps are presented in the Results
chapter.

2.2 Hybrid collaboration approach

The hybrid collaboration approach (Figure 1) is uti-
lised to provide a roadmap of the engagements
expected to occur throughout a flexibility-focused
project. This approach consists of two major compo-
nents: (1) examining the top-down perspective of the
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Figure 1: Key stakeholders included into the hybrid
collaboration approach.

flexibility project manager; (2) gathering information
from the bottom-up perspective from actors that are
close to the end-users, e.g., managers of a neighbour-
hood. In addition to its function for planning the
engagement activities, the hybrid approach fosters
collaboration between the various participants to sup-
port the realisation of the flexibility initiatives, mini-
mising the risk of working in isolation.

While the primary aim of the top-down element of the
Hybrid collaboration approach is to determine the key
stages at which stakeholder feedback will be required,
the bottom-up aspect ensures that the perspectives and
needs of stakeholders with close affiliation to the flexi-
bility technology are considered. The hybrid collabora-
tion approach has been applied to the 3 demo sites
within the BeFlexible Project, structured by climatic
areas (Eastern, Western and Northern Europe). The
insights collected from the demo sites have been pre-
sented in a regionally neutral perspective, as they are
considered generally valid for energy flexibility initia-
tives. However, reference to the locally-based condi-
tions of importance are also provided in the Results
chapter.

3. Results

To start with, the results from applying the first and
second steps from the ANT are provided in sections
3.1.1 and 3.1.2. Then, in section 3.2 a detailed descrip-
tion of the engagement strategy proposed based on a
unified application of the third step of the ANT and the
hybrid collaboration approach is provided. The feedback
received from the demo sites in the BeFlexibile project
is considered.

3.1 Application of the ANT

ANT is particularly useful for developing user engage-
ment strategies by identifying all relevant actors and
thus ensuring comprehensive stakeholder inclusion,
mapping relationships and dependencies which reveal
critical interactions, and fostering more effective and
targeted participation in energy flexibility initiatives.

3.1.1 Step 1: Identification of relevant actors and their
roles

With reference to the research carried out within the
BeFlexible project [23], key human and non-human
actors involved in the flexibility piloting activities in
different European regions were identified considering
roles, interests, and their main focus (Table 1).

3.1.2 Step 2: Mapping actor relationships and
dependencies

Once the actors and roles have been identified, a map is
created to illustrate relationships and dependencies
(Figure 2). It shows how actors interact with one another
and how their actions influence the network. For simplic-
ity, the actors in the map are divided into three catego-
ries: user (all types; human actors), interface (technologies
and resources; non-human actors) and grid (flexibility
service companies, DSOs and TSOs; both human and
non-human actors). More specifically, Figure 1 shows
how the different actors identified in Table 1 relate when
being part of flexibility scenarios. Such mapping of rela-
tionships can be used to identify points of interaction
between actors and should be considered an important
reference point in relation to flexibility pilot
demonstrations.

3.1.3 Step 3: Development of actor-specific
engagement plan

Using the analysis from ANT’s Step 1 (identification of
actors) and Step 2 (mapping of relationships and
dependencies) as a foundation, focus is given on the
“user” profile within the actor network. Based on the
understanding of roles and interests, a plan for engage-
ment is developed. Specifically, channels, approaches
and specific activities for energy users are defined.
This engagement strategy benefits from using ANT by
providing a holistic understanding of the energy sector,
addressing power dynamics, leveraging non-human
actors, and enabling adaptability. ANT challenges the
traditional understanding of agency and power in
social interactions. By considering both human and
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Table 1: List of human and non-human actors. Inspired by [24].

Human Actors

Role

Energy consumers (residential,
commercial, industrial, public)

Need reliable and affordable energy supply. Influence the market through their choices. Collective demand
and feedback shape the energy market and can drive changes in energy policies and practices.

Energy producers

Generate and supply energy to the market while ensuring profitability. Ability to influence energy prices,
production methods, and the overall energy mix through their investment decisions, technological
advancements, and market strategies.

Energy suppliers (utility
companies, energy retailers,
aggregators)

Supply energy to end-users. Their interests involve maintaining a stable supply, competitive pricing and
service. Can influence end-user prices, engagement initiatives, and the development of new services.

Regulators and policymakers

Responsible for setting policies, regulations, and standards to ensure safe, reliable, and sustainable
functioning of the energy market. Cater for energy security, promoting competition, reducing
environmental impact, and protecting consumer rights. Have significant influence through defining market
rules, granting licenses, and enforcing compliance with regulations.

Electricity grid operators

Responsible for the operation and maintenance of power transmission and distribution infrastructure.
Ensure grid reliability, manage grid congestion, integrate renewable energy sources, and promote
grid resilience. Focus on grid management, connection processes, and investment decisions related to
infrastructure.

Energy industry associations

Represent various stakeholders in the energy sector, advocating for their members’ interests. Foster
collaboration, knowledge sharing and policy advocacy. Have influence through their collective voice,
lobbying efforts, and involvement in industry consultations and decision-making processes.

Energy consultants and experts

Provide specialised knowledge and advice on energy-related issues. Offer expertise in areas such as
energy efficiency, renewable energy integration and regulatory compliance. Influence decision-making
processes by providing insights, conducting studies and supporting project implementation.

Researchers and academics

Contribute to the energy sector through scientific inquiries, analysis and innovation. Focus on advancing
knowledge, exploring new technologies and addressing challenges. Influence the sector through research
findings, recommendations and collaboration with industry and policymakers.

Energy workforce (engineers,
technicians, project managers,
administrative staff)

Interests involve career development, job security and workplace safety. Impact the sector through their
expertise, operational efficiency and implementation of projects.

Non-Human Actors

Role

Energy infrastructure,
(electricity grids, gas
pipelines)

Target reliable energy supply, facilitation of energy transmission and distribution, and minimisation of
transmission losses. Importance for the overall energy system, as it determines the capacity, efficiency,
and accessibility of energy.

Energy technologies
(generation, smart meters,
storage (batteries), heating and
cooling, electric transport)

Advance energy production, efficiency, and sustainability. Enable the integration of renewable energy
sources, optimising energy consumption, and enhancing the overall performance of the energy system.
Shape the energy landscape by providing new possibilities for energy generation, management, and
control.

Energy data and analytics
(tools for data collection, tools
for data analysis, utilisation of
energy-related data)

Improve decision-making, optimising energy usage, and enabling predictive capabilities. Give data-driven
insights, enabling energy providers and consumers to make informed choices, manage energy demand
and improve operational efficiency. Crucial role in facilitating the transition to a more data-driven and
intelligent energy system.

Energy policies and

Designed to guide and govern the energy sector. Revolve around ensuring energy security, promoting

regulations renewable energy deployment, reducing carbon emissions and protecting consumer rights. Shape the legal
and regulatory framework, defining market rules and establishing incentives and penalties to drive desired
outcomes.

Energy standards and Ensure quality, efficiency, and safety in energy-related products, services and processes. Promote energy

certifications efficiency, environmental sustainability and interoperability. Set benchmarks, establish guidelines and

encourage the adoption of best practices.

Financial mechanisms
(e.g., subsidies, grants, carbon
taxes and prices)

Incentivise sustainable energy practices, attract investments and drive the transition to a low-carbon
economy. Provide financial support, shape investment decisions and influence market behaviour.

34

Contd...
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Contd...

Non-Human Actors

Role

Market platforms (spot/future/
balancing markets, energy
trading platforms)

Facilitate energy trading, price clearing, and market efficiency. Provide a platform for market activities,
enable transparency, and foster competition and innovation.

Environmental factors
(e.g., sunlight, wind)

Affect energy generation, availability and environmental impact. Determine the availability of renewable
resources, driving the deployment of specific energy technologies.
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non-human actors as equal participants, the engage-
ment strategy can address power dynamics and pro-
mote a more balanced distribution of influences. ANT
recognises that networks are dynamic and constantly
evolving. By adopting this perspective, the engage-
ment strategy can be flexible and adaptable to changing
circumstances within the energy sector. It allows for
continuous monitoring, evaluation and adjustment
based on emerging actors, technologies and market
conditions. This iterative approach ensures that the
strategy remains relevant and effective in achieving its
objectives.

Adaptable user engagement strategy for utilising energy flexibility

3.2 Engagement strategy

In this section a core engagement strategy to be
applied as a starting point for conducting engagement
activities is set with the help of both ANT and the
hybrid collaboration approach. The strategy is adjusted
to socio-cultural conditions, local energy users, and
technical or regulatory requirements and tested with
stakeholders in participatory workshops and individ-
ual validation sessions to refine and iterate the pro-
posals. Fromthe application of the hybrid collaboration
process in the BeFlexible project [24], the compo-
nents (representing key practices) of the engagement

Table 2: Components in the engagement process in energy flexibility-focused projects.

Component Description

Incentives and
benefits
the energy users’ interests and motivations.

Attractive incentives and benefits should be provided to energy users who participate in flexibility initiatives — e.g.,
financial incentives, access to new technologies or services, preferential energy tariffs, or other rewards that align with

Education and

By means of campaigns and educational initiatives potential energy users can be informed about the initiative’s

awareness objectives, benefits, and the importance of their participation. The potential positive impact on the energy transition
and the environment can be emphasised to create a sense of purpose and motivation. Workshops and other
communication methods can be employed at every stage of the energy user engagement timeline.

Continuous A feedback loop with recruited energy users can be established to address any issues or concerns they may have during

feedback and the implementation phase. The provision of ongoing support, regular updates, and open channels of communication

support can further ensure a positive experience and maintain engagement.

Evaluation and
refinement

A continuous evaluation of the effectiveness of the recruitment strategies and methodologies, refinement based on the
feedback received and adaption of the approaches can help optimise user recruitment and maximise participation rates.

Timeline

The engagement strategy should be set out according to the stages of engagement, which can be flexibly implemented

in line with the individual flexibility initiative needs.

Identification of

target customers,
comprehensive
communication and

outreach plan.

Onboarding

[
c
[
E
-
=
[ =
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[
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Figure 3: Stages in the engagement process, comprised of activities.
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Table 3: Activities relevant for different stages in the engagement process.

Stage

Activity

Description

Recruitment

Awareness campaigns

Aim to inform and educate potential participants about the benefits and opportunities
associated with engaging in energy flexibility initiatives.

Demonstration events

Events where potential userss can experience the technologies and services firsthand.
May include interactive stations (where users can explore different functionalities and
ask questions), guided tours, live demonstrations, and opportunities for energy users to
engage with project team members and other participants.

Recruitment workshops

Primary aim is to ask consumers to sign up to the flexibility initiative, which can be
achieved by providing appealing information.

Onboarding

Onboarding workshops

Provide comprehensive training and support to the recruited energy users. Can
cover topics related to system functionalities, data monitoring, energy optimisation
techniques, and platform navigation. Offer hands-on activities and demonstrations to
ensure energy users are comfortable with the technologies and processes.

Co-design workshops

Events where energy users can actively contribute to the development of new features,
services, or solutions, and engage in brainstorming sessions, prototype testing, and
collaborative problem-solving exercises. The participatory approach empowers energy
users to shape the flexibility-related activities and fosters a sense of ownership and
investment.

Webinars and online tutorials

Activities that supplement the onboarding process. May include offering virtual training
sessions and video tutorials that energy users can access at their convenience. Cover
topics such as platform navigation, energy management tips, and troubleshooting.
Provide opportunities for energy users to ask questions and seek clarifications.

Usage

Webinars and online tutorials

Same as above.

User testing and feedback sessions

Include regular user testing and feedback sessions to gather insights on the onboarding
process. Energy users can be invited to test the platforms, technologies, and services.
Users’ feedback on usability, clarity, and overall experience should be collected and
used to improve and refine the onboarding process iteratively.

Gamification challenges

Used to increase energy user engagement and motivation by means of challenges or
competitions that encourage energy users to actively participate and achieve specific
goals. May include rewards or incentives for reaching milestones or demonstrating
exceptional energy optimisation practices.

User support channels

This activity aims to address any questions, concerns, or technical issues that energy
users may encounter during the onboarding process. It can be facilitated through multiple
communication channels — e.g., email, phone, and chat support. Prompt and helpful
responses to user inquiries should be ensured to enhance their overall experience.

User feedback surveys

Used to gather insights on energy users’ onboarding experience and satisfaction.
Should pose targeted questions about the clarity of information, ease of platform use,
training effectiveness, and overall contentment from participating in the flexibility
initiative. The feedback received should be analysed, making necessary adjustments to
improve the onboarding process.

process are identified and will be used in the method-
ology (Table 2). These components reflect the collec-
tive insights gathered from demo site partners and
stakeholders during participatory planning and vali-
dation sessions.

In this strategy, we distinguish between practices
and activities. Practices refer to the overarching
engagement principles that guide the strategy—such as

providing incentives, ensuring continuous feedback, or
fostering education and awareness. Activities, on the
other hand, are the specific actions or interventions that
operationalise these practices, such as webinars, co-de-
sign workshops, or gamification challenges. Table 2
refers to some core practices identified through the
BeFlexible project, while Table 3 outlines the corre-
sponding activities aligned with each stage of the
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engagement process. Further on, the stages of engage-
ment can be presented through a four-part process
(Figure 3):

Examples of the activities to be carried out within the
engagement process stages are provided in Table 3. The
activities were identified through a triangulated process.
First, participatory workshops and co-design sessions
conducted within the BeFlexible project provided prac-
tical insights into user preferences and engagement
barriers. Second, the actor-specific engagement plans
developed through the application of ANT (Section
3.1.3) informed the tailoring of activities to different
user types. Finally, the hybrid collaboration approach
ensured that both top-down strategic goals and bot-
tom-up user needs were reflected in the final selection of
activities.

The selection of activities that are decisive for an
adaptive engagement strategy took into account the fol-
lowing: the participatory workshops and feedback ses-
sions conducted across the BeFlexible demo sites
highlighted which activities generated the highest levels
of user interest, participation, and satisfaction; the appli-
cation of ANT helped identify critical points of interac-
tion between users and other actors in the flexibility
ecosystem, where engagement interventions would be
most effective. the hybrid collaboration approach
ensured that both top-down strategic priorities and bot-
tom-up user needs were considered. Through this pro-
cess, awareness campaigns, gamification challenges,
and co-design workshops emerged as the most versatile
and impactful activities for fostering adaptive and con-
text-sensitive engagement. Thus, these three activities
are elaborated upon below.

Awareness campaigns for pilot recruitment serve the
primary function of informing and educating potential
participants about the benefits and opportunities associ-
ated with engaging in energy flexibility pilots. These
campaigns are designed to generate interest, emphasis-
ing advantages like cost savings, enhanced energy effi-
ciency, and environmental sustainability to attract the
attention of target users. Further, such campaigns com-
municate the significance of the flexibility initiative in
shaping the future of the energy sector and their poten-
tial positive impact on participants’ energy consumption
patterns. Finally, awareness campaigns serve to educate,
providing potential energy users with a clear under-
standing of how the pilot programs operate, the benefits
they offer, and the specific requirements or commit-
ments involved in participation.

Adaptable user engagement strategy for utilising energy flexibility

The key components of awareness campaigns refer
to clear messaging, a multi-channel approach, and
engaging and personalised content. The use of clear
messaging brings concise and compelling information
highlighting the key benefits of participation, such as
reduced energy costs and contribution to sustainability.
Next, the multi-channel approach means that various
communication channels including online platforms,
traditional media, direct mail, and collaboration with
local partners to effectively reach different target user
groups are exploited. Developing informative and
engaging content, such as case studies, testimonials,
infographics, videos, and interactive tools, to explain
the flexibility programs and their potential impact is
also important. The content should also be person-
alised, ensuring that the specific needs, interests, and
motivations of different target user groups are
addressed.

Based on experiences gathered within the BeFlexible
project [24], the following steps are recommended for
the successful realisation of awareness campaigns: 1)
Conduct market research gaining insights into the pref-
erences, motivations, and communication channels of
target user groups to tailor campaign messages and con-
tent accordingly; 2) Collaborate with local partners by
leveraging partnerships with local energy associations,
community organisations, and industry stakeholders to
effectively reach target energy users; 3) Use testimonials
and success stories that demonstrate the benefits of par-
ticipation in the pilot programs and build trust; 4)
Provide clear call-to-action communicating the actions
that potential energy users need to take to participate in
flexibility programs.

Gamification challenges can be a powerful tool to
engage energy users in energy flexibility initiatives. By
integrating game design elements into engagement
activities, participants are incentivised to actively con-
tribute and learn about the possibilities and impact of
energy flexibility. These challenges can be tailored to
various energy user segments, including residential,
industrial, or municipal, aligning content and objec-
tives with their specific needs and interests. Some
examples of gamification challenges are presented in
Figure 4, followed by time-scheduled guidelines
(Figure 5). The timeline for carrying out the challenge
spans from 1-2 months ahead in time to post-challenge
activities.

Co-design workshops are a crucial engagement activ-
ity prior to onboarding stage of any energy flexibility
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related initiative and are particularly important for
achieving the adaptability desired. The workshops aim
to actively involve energy users in the design and devel-
opment process, ensuring that their preferences, needs,
and expectations are considered. The purpose of these
workshops is to foster collaboration, gather valuable
insights, and co-create solutions that align with the
energy users’ requirements. By involving energy users
from the early stages, the success of the flexibility initia-
tive is enhanced, and energy user satisfaction and
engagement are increased.

A co-creation workshop will normally embrace the fol-
lowing activities: 1) Introduction to welcome participants
and provide an overview of the objectives. 2) Overview of
the flexibility initiative, including its goals and objectives
and explaining the importance of user engagement. 3) A
group discussion to gather insights on the energy users’
preferences, expectations, and requirements where interac-
tive techniques such as brainstorming or group exercises to
encourage active participation are used. 4) Co-creation and
idea generation session where participants can provide ideas
and potential solutions and where open discussion and

Energy Efficiency Challenge
Objective: Encourage energy consumption reduction and the adoption of energy-efficient practices.
Challenge: Participants compete to achieve the highest energy savings within a specified period.

Engagement: Motivated by competition, participants make deliberate energy-saving choices, track progress, and
exchange tips and success stories.

Demand Response Quiz
Objective: Educate customers about demand response and the associated grid stability and cost-saving benefits.
( Challenge: Customers engage in a quiz assessing their knowledge of demand response concepts and solutions.

Engagement: Through interactive learning and competition for high scores, participants deepen their understanding of
demand response and its implications for energy habits.

Virtual Power Plant Simulation
Objective: Demonstrate the advantages of virtual power plants in optimizing renewable energy integration.
Challenge: Participants manage virtual power plants, making decisions on energy generation, storage, and demand

response.

Engagement: By simulating energy resource management, participants grasp the complexities and value of flexibility,
striving for optimal system performance.

1-2 months ahead

Figure 4: Illustrative examples of gamification challenges.

2-4 weeks ahead N 1 week ahead N

During the challenge N

After the challenge =

* Define challenge * Develop or * Launch * Monitor * Analyze results
objectives and select a user- marketing participant and evaluate
outcomes. friendly campaign to progress and impact on

o Identify target gamification generate provide engagement.
customer types platform. excitement. updates. * Recognize and
and understand * Test platform * Send invitations e Address reward
their usability and with clear technical issues participants.
motivations. functionality. participation promptly. * Utilize insights

« Determine * Enhance instructions. * Foster to refine future
challenge challenge * Conduct training community and engagement
mechanics, experience with sessions to competition strategies.
rules, and visuals and familiarize among
rewards. interactive participants participants.

. Design engaging elements. with the
content aligned = Promote platform.
with learning challenge
goals. through various

channels.
J (S8 o N J A

Figure 5: Timeline with guidelines for planning gamification challenges.
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collaboration among participants are encouraged to foster
innovative thinking. 5) Prioritisation and decision-making
to help participants evaluate the generated ideas based on
feasibility, impact, and alignment with project goals. Group
discussions and interactive voting techniques to reach a
consensus on the most promising ideas can be facilitated at
this point. 6) Tailoring engagement strategies and provision
of examples and guidelines on how to adapt the content and
format of future workshops based on user types. 7) Summary
of the workshop’s outcomes and key decisions made with
discussion of the next steps in the pilot process and express-
ing gratitude to participants for their contributions. The
associated timeline with planning and facilitation guidelines
is provided in Figure 6.

The core contribution of this work lies in the integra-
tion of insights from ANT and the hybrid collaboration
approach into a unified, adaptable engagement strategy.
While ANT provided a structured method for identifying
actors and mapping their relationships, the hybrid col-
laboration approach ensured that engagement activities
were co-developed with stakeholders and grounded in
real-world constraints. By synthesising these methodol-
ogies, we developed a replicable strategy that can be
tailored to diverse socio-technical contexts and evalu-
ated through experimental methods.

4. Evaluation process

Experimental testing is essential for evaluating the
effectiveness of nudging strategies in promoting
behavioural change, particularly in areas such as energy
and sustainability practices [25]. Research has shown

Adaptable user engagement strategy for utilising energy flexibility

that nudges can lead to significant improvements in
behaviour. For example, a systematic review indicated
that nudges resulted in an average 15.3% increase in
healthier dietary choices among adults [26]. Experimental
testing has also been utilised to assess the impact of
nudges on various behaviours, including sustainable
energy practices [27], providing valuable insights into
the mechanisms through which nudges influence
behaviour change. Furthermore, studies emphasise the
importance of testing the efficacy of nudges in real-
world settings. For instance, a study examined the
impact of a nudge strategy on food selection by European
adolescents in a real foodservice setting [28], offering
practical insights into the application of nudges and their
effectiveness in influencing behaviour. Moreover, exper-
imental studies have been crucial in exploring the rela-
tionship between environmental commitment and
sustainable practices, such as energy efficiency and
waste management [29]. These studies aid in identifying
the factors contributing to the success of sustainability
initiatives and nudging interventions in promoting envi-
ronmentally friendly behaviours.

4.1 Method for engagement strategy evaluation

Evaluation of the engagement strategy is important for its
further implementation and development. Here, the con-
tent of a message, a channel, a reward, or the engagement
strategy’s target can be considered as the “treatment”. Yet,
it may be difficult to ensure that users are only exposed to
the treatment or that the treatment was identical in all
cases. To illustrate, in a case where the effectiveness of
online sessions in raising energy knowledge in demo

Long-term planning ~

1-2 months ahead ™

1-2 weeks ahead
| 12 weeksahead

During the workshop

After the workshop \

* Determine the * Research on * Send reminders + Set up venue or * Analyze results
appropriate customers and to participants online platform. and evaluate
format for the gather relevant and provide « Ensure all impact on
workshop (in- data. them with any required engagement.
person or « |dentify pre-workshop materials are in « Recognize and
online) based on potential materials or place. reward
the participants and instructions. - Engage with participants.
circumstances send out * Confirm logistics participants to * Utilize insights
and participants' invitations. and technical create a positive to refine future
availability. « Securea requirements and engagement

* Research on the suitable venue for the collaborative strategies.
target or set up the workshop. atmosphere.
customers, necessary online * Ensure effective
understand their platform. time
preferences. * Prepare management to

+ Develop a materials cover all agenda
detailed agenda. required for the points

workshop.
. J . 5 k&, P N— ) N A

Figure 6: Timeline with guidelines for planning and facilitation of co-creation workshops.
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locations is being tested, some links and extra materials
may have been shared prior to the evaluation. Some users
may browse the links provided to find out more about the
energy transition and the functioning of smart grids. Thus,
when the dependent variable “energy knowledge” is mea-
sured in the process of the evaluation, participants in the
online session had greater energy knowledge. While the
findings can be attributed to the location, it is in fact the
confounding factor (the “homework” done by the users)
that produced the effects.

Depending on how the treatment is administered,
experiments can be of two types: between subjects or
within subjects. Between-subjects experimental designs
allow for a cross-sectional examination of causality. In
this case, the treatment is manipulated across partici-
pants, so that some users will be assigned to treatment A
and some to treatment B (or to no treatment — i.e., con-
trol groups). The differences between subjects in a
selected metric are measured allowing for the establish-
ment of a causal relationship. Within-subject experimen-
tal designs allow for a longitudinal examination of
causality — i.e., the differences in time 1 and time 2 for
the same metric are examined. In addition, the
between-subject design can be of different types - for
example comparing a treatment (e.g., financial reward)
with no treatment, or the comparison of financial reward
with symbolic reward in two locations, which in practice
results in four experimental groups to compare. Also,
one should be careful with assuming linear relationship
between treatment and outcome during within-subjects
experimental design. For instance, if participants in an

experiment had great energy knowledge at time 1 it may
be the case that this outcome variable does not increase
in time 2.

Table 4 provides examples of treatments that can be
experimentally tested. Experiments focused on engage-
ment strategies can adopt between-subjects or with-
in-subjects designs. Between-subjects designs
manipulate treatment across participants, establishing
causality by comparing differences in metrics between
groups. Control groups, such as wait lists or non-ac-
cepted users, aid in this analysis. Within-subjects
designs, on the other hand, measure individuals at differ-
ent times to assess treatment effects longitudinally.
Experimental designs may combine both approaches.
For instance, assessing energy knowledge changes
among participants across different demographics
involves measuring metrics before and after treatment
exposure. It is essential to consider the relationship
between treatment and outcome, avoiding assumptions
of linear effects where thresholds may exist.

Metrics for engagement evaluation can be categorised
into recruitment, onboarding, participation, and continu-
ance stages. Recruitment aims to attract potential users,
measured by the number of leads and conversions and
the time to generate leads. Onboarding metrics track
user progression through steps, identifying pain points
and time taken. Participation metrics vary by demo,
focusing on key activities and user satisfaction.
Continuance depends on user satisfaction and perceived
value, measured alongside intentions to maintain partic-
ipation post-project.

Table 4: Examples of treatments that can be experimentally tested.

Message strategy

Which attracts more leads:
emphasising environmental value
or episteme value?

Which brings greater lead conversion:
foregrounding self-centred benefits or
other-centred benefits?

What led to greater leads among
commercial users (compared to
residential or industrial users)?

Channel or activity

Which generated more leads:
demonstration or online sessions?

Which offered the shortest path from
lead to conversion?

Did online sessions generate a similar
number of leads among commercial
and residential users?

Were there differences in
satisfaction depending on the

Did consumers offered a rebate display
a greater conversation rate compared to

Were differences in the reliability of
the flexibility among residential and

flexibility than participants in gamified
approaches?

Rewards . .
reward used, rebate vs. direct those not offered a rebate? commercial users offered a rebate?
payment?
Did online sessions elicit different | Did participants in online sessions Did participants in co-creation
Target leads across demo locations? have a better understanding of sessions experience more

empowerment than those that did not?
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4.1.2 Metrics specifications
Having explained the suggested method for engagement
evaluation in Section 4.1, the metrics that can be used in
relation to energy flexibility are to be presented. These
metrics are classified along the stages of the engagement
process, as illustrated in Figure 3 - namely recruitment,
onboarding, and usage, with the last being sub-catego-
rised into participation, and continuance. One of the key
onboarding steps includes the signing of terms and con-
ditions (TACS), which formalises the user’s participa-
tion in the flexibility initiative and is used as a metric for
onboarding progress. Participation is the stage of the
process where users will interact with the actors steering
the flexibility usage and will rely upon the technological
devices to provide flexibility services. Continuance is
the stage that begins once the demonstration is finished.
Understanding the continuance intention of users is
important because the sustainability of the business
models depends on the continuance of users providing
flexibility services. The set of metrics for the activities
presented in Table 3 are provided in Table 5.
Furthermore, descriptive metrics for the experimental
approach should be considered — in particular, sociode-
mographic, psychographic, and motivational information
about users. Such information allows for more granular
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analyses of outcome variables and ensures the equiva-
lence among groups in experimental designs.
Sociodemographic metrics include gender, age, education
of the person signing TACS, type of user (industrial, resi-
dential, or commercial), number of inhabitants (house-
hold or organisation), energy flexibility equipment
available, location (size, urban vs. rural), type of building
(social housing, detached house, condominium), and
recruitment. Psychographic metrics comprise, technolog-
ical readiness, energy transition awareness, perceived
empowerment, self-reliability assessment (reliability to
activate), membership of energy communities or ener-
gy-related grassroot movements, and previous participa-
tion in other energy projects. Finally, motivational metrics
should be based on value sought (e.g., self-centred or
motives), number of willing activations, time period (day/
hours) for flexibility activation, and willingness to pay for
equipment after the project ends.

4.1.3 Challenges to metrics measurement

The metrics specified in Table 5 can be measured with
self-reported or behavioural data. Self-reported data are
appropriate for metrics that capture the internal states of
the users, such as their awareness, knowledge, or affective
engagement. Self-reported data or manually reported data

Table 5: Evaluation metrics and methods for their measurement.

Stage Sample metrics Methods for measuring

No. of users reached: attendants/emails sent/impressions; No. of Digital channels: behavioural
= interested users/leads: users sending expression of interest, clicks on data.
S ads, responses to emails; No. of converted users: users that start the Non-digital channels: manually
§ onboarding stage; Lead rate: leads/users reached; Conversion rate: users | recorded data by demo leaders.
§ reached/leads. Time length in the process; number of contacts to convert

a user; Cost per conversion.
=3 No. of users submitting eligibility questionnaire; No. of users signing Digital channels: behavioural
S TACS; No. of users uploading TACS; No. of users with successful data.
§ installations; Satisfaction with the onboarding; Perceived user support; Non-digital channels: manually
5 Time length to complete the process. recorded data by demo leaders.
s Perceived usefulness Self-reported data by users
k= Perceived comfort (collected by questionnaires)
5 Perceived data privacy
= Perceived control
o
g User experience: usefulness, ease of use, performance, and enjoyment; Self-reported data by users
S User satisfaction; Perceived realised value; Energy engagement; Intention | (collected by questionnaires).
2 to maintain provision of flex services; Willingness to pay for equipment
§ for devices after the project ends; Willingness to adopt other services or
o other energy technologies.
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is also necessary when behavioural measurement is
impossible to implement. It may be difficult to obtain
self-reported data from participants. Thus, to overcome
user reluctance to respond to questionnaires and other
risks related to adequate metrics measurements, different
actions can be implemented. Some general risks and chal-
lenges refer to the validity of self-reported data, percep-
tions for intrusiveness of behavioural data (could lead to
pushback or reduced participation), incentive-based bias
(participants may provide feedback just for the incentive,
and not due to genuine engagement), data storage and
privacy. Actions used to mitigate these general risks may
refer to use of triangulation methods where self-reported
data is combined with behavioural data and third-party
reports to validate findings, opting out of behavioural
tracking, gathering feedback without incentives to mea-
sure genuine response, and employment of strong encryp-
tion methods as well as regular data audit to ensure
compliance with privacy laws. The specific risks encoun-
tered at each engagement stage and the respective actions
to be taken are provided in Table 6.

5. Socio-cultural focus in the proposed strategy
and indications from demo sites

Socio-cultural barriers and drivers of engagement of
different types of consumers (residential, public, busi-
ness, industrial) as well as the grid side actors (DSO,
TSO and Aggregators) have been identified through the
development of value propositions, as proposed in
[27]. By identifying the obstacles and frustrations,
whether in the context of residential energy manage-
ment or industrial processes, more efficient flexibility
solutions and engagement strategies can be developed.
Understanding and mitigating user-related issues in
energy flexibility utilisation is a key driver for flexibil-
ity adoption. According to [27] barriers to flexibility
adoption can be as follows:

e Emotional — When users are expected to
provide flexibility they may feel annoyance,
injustice, anxiety or fear. These feelings are
more intense when they think the benefits are
not worth their effort.

Table 6: Risks and actions for the end-user metric calculation.

STAGE RISKS ACTIONS
Data authenticity: not all leads or prospects will necessarily | Data validation checks during the signup process (e.g.,
% provide accurate or genuine information); sampling bias: email or mobile number verification); diversified recruitment
£ challenge to represent the broader target population, leading | channels and methods to capture a wider audience;
2 to skewed metrics; survey fatigue: questioning users too periodical review and adjust targeting criteria; concise
& often about usefulness, informativeness, interestingness may | surveys and limited frequency. Alternatively, interactive
reduce response rates or accuracy. methods like quizzes or games to gather feedback.
Incomplete data: users may abandon the onboarding Introduction of interim save points during onboarding,
o process without giving any feedback, making it hard to allowing users to return and complete the process later;
= pinpoint specific issues. Subjectivity: perceived support combining qualitative feedback with quantitative metrics
§ and overall satisfaction are subjective metrics, and (e.g., time taken to complete a step) to balance subjective
= there may be variance based on personal preferences; data; provision of clear guidelines or examples with
© inconsistent feedback: users may have varying definitions of | feedback forms to ensure users understand the questions.
“difficulties” during onboarding.
Tracking limitations: if users are not consistently using Encourage users to use digital platforms through incentives
S digital devices or platforms, capturing behavioural data will or gamification; transparent data policy with explicit
g be limited; data privacy concerns may affect participation consent where needed; regularly educate and onboard
E rates; interpretation challenges related to perceived value, users to standardise understanding and expectations;
§ comfort, data insecurity, and control; extrinsic motivators that | diversified metrics including both incentivised and non-
incentivise users skewing the genuine participation metrics. incentivised activities.
External factors like market trends, technological Regular market and trend analysis to adjust and align
g advancements, or societal shifts; device bias: if consumers | metrics; Blind studies or control groups to measure
S are provided with free devices, their feedback might be feedback without the influence of free devices; Regular
Z influenced by the perceived value of the device rather feedback loops to understand the factors influencing
% than the actual service; interpretation of cross-services adoption, beyond just marketing efforts.
© willingness where external factors like marketing can affect
the metrics related to cross-service adoption.
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e  Privacy - users may be reluctant to share detailed
consumption data due to fears of misuse or
inadequate data protection [30].

e  Contextual and cultural - Flexibility adoption is
hindered by contextual influences, specifically
lifestyle factors such as the kind of family or
people living in the house or working conditions.

e Technical — Flexibility provision involves a
technological aspect. The installation and use
of flexibility resources demand a high level of
technology preparedness. For this, users need
information and knowledge on what and how to
install devices, and how to maximise benefits.

e  Economic — As suggested by [26], users should
see value in taking part in a flexibility initiative.
Based on the research carried within the
BeFlexible project where users’ attitude in four
demo locations was investigated (France, Italy,
Spain and Sweden) [31], it became clear that the
current economic rewards for the energy supplied
to the grid did not matter to users. Users were
motivated to use as much energy as they can
themselves, store or share it, instead of what
they perceive as “sending it to the grid” or
“throwing it away”. The economic benefit from
selling energy was perceived as insignificant, or
even worse - as unfair.

Adetailed description of socio-cultural determinants and
interventions is provided by [32]. In the context of this
work, it is important to consider socio-cultural barriers in
order to understand how different types of users utilise
flexible energy resources. This can help create suitable to
the target group engagement strategies. Different user cate-
gories, such as residential consumers, businesses, and
industries, have different energy needs, priorities, and lim-
itations. By taking these differences into account, it is pos-
sible to find customised solutions that can improve energy
consumption patterns and increase grid stability.

For example, residential users depend a lot on how
their community is organised, what kind of houses they
live in, what kind of subsidies and compensation they
get for providing flexibility. For them, energy is not only
about lighting, but also about insulation and other
non-energy topics like mobility, food and leisure. For
commercial profiles, the main factor that influences
their relationship with energy is economy. They are less
worried about the risk than industrial consumers, but
they still want to have a lot of control and simplicity.

Adaptable user engagement strategy for utilising energy flexibility

They use renewable resources as part of their business
activities and invest time in them, aiming at economic
benefits and sustainability. Industrial entities see flexi-
bility provision as risky for their operations and must
ensure that production lines are not jeopardised. In the
case of public buildings, ambition to be seen as good
examples or role models can be observed. They may
also be forced by regulation to participate in the energy
transition. The collective views that were gathered and
shared by flexibility pilot informants in the four demo
sites (referred to in [31]) suggested generally strong
environmental value, limited economic value of flexibil-
ity provision and associated subsides, insufficient trust
in conventional market actors, various level of commu-
nity sense (from “low” in Spain, to “strong” in ltaly) and
strong social responsibility.

6.Conclusion

This paper proposes the development and application
of a user engagement strategy to effectively involve
energy users in the provision and utilisation of energy
flexibility services. The strategy comprises a struc-
tured set of activities and practices, informed by a
methodology based on Actor-Network Theory and a
hybrid collaboration approach. These methodological
tools guide the identification of relevant actors, the
design of engagement activities, and the evaluation of
their effectiveness. Human and non-human actors
have been identified and their relationships explored
as a way of understanding the social dynamics that
underlie any engagement with energy users within
that network. A timeline and various engagement
activities have been presented, offering guidance on
the implementation of the strategy as each pilot
demonstrator develops its user engagement plans.
Contingency planning and accessing continued imple-
mentation support have also been addressed to ensure
the sustained success of the engagement strategy.
Importantly, the EU-funded project BeFlexible has
been used as a reference case.

The proposed engagement strategy provides a com-
prehensive framework for effectively involving energy
users in the use of flexibility resources. By using the
methodologies, insights, and activities outlined in this
paper, managers of energy flexibility programs can
choose the specific approach that can successfully
engage energy users and drive the adoption of flexible
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energy practices, creating their own engagement plans.
This proposed agile approach to engagement strategy
will allow for real-time changes and improvements
based on the achieved results. Then, the strategies will
go through a careful evaluation and possible redefini-
tion, to further strengthen user engagement and achieve
the energy flexibility initiatives’ goals. The trends and
practices utilised show the interdisciplinary nature of
the strategies that are used to engage energy consumers
and prosumers in energy flexibility.
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