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List of abbreviations

CHP: Combined Heatand Power
EMS: Energy Management System
EV: Electric Vehicle

LLC: Limited Liability Company
PV:Photovoltaic

RES: Renewable Energy Source

Funded by
the European Union

, GLocalFlex



Introduction

Wunsiedel and Schdénbrunn, Germany

« 4daysfieldtrip (18 Jun23-22 Jun 23)

« Visitstolocalfacilities (Energy park,
CHP plant, SWW Wunsiedel - local
energy provider)

« l12interviews withlocal participants
and stakeholders
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Introduction

Interview participants

Value chain
stakeholders*

16 participants
12 interviews

! |
| |
1group interview ! |
o0
| |

Interviewees were gathered by
SWW representatives, who were our
point of contactin Wunsiedeland ~ , T 7T777
are the pilotowners. The

interviewees represent avariety of

consumer and prosumers types, as

well as actors across the value chain.

Small
business
owners

Prosumers Consumers

It’'simportantto note that, in part
due to the gathering method,
participants were generally positive
towards the topics at hand.
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Introduction

Interview participants

Demographics Background

4 6 The participants came fromvarious
25-35 39-45 professions, but many of them had

) Workplacerelated
some connectionto the energy

3 4 industry. toenergy
45-60 60+
5
Engineer Retired
13 3
Male Female
2 2 o
Hospitality Management Firefighter
There was awide age diversity : :
cliteilefiuirlulel sl U Civil service Food production Teacher

they were predominantly male.
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Introduction

Interview participants

Home situation

3
Rental apartment Rental house
? *3nodata
Ownhouse
Historically 2

protected building

Most participants owned theirhouses,
except forafewwhorented. Two of
homes were also subject to historical
building preservation.
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Living situation

Lives w/ family Lives alone

3 *8nodata
Livesw/ partner

There was no clear trendinliving
situations of the participants who
shared theircircumstances, all having
differentliving arrangements.



Introduction

Interview content:
Consumers, prosumers, business owners

Context Energy attitudes Energy systems &
behaviour

- Whoaretheyasa - Howimportantis energy - What systems or assets
person? forthem and why? do they have?

- Whatis their - How engaged are they? - How do they use them?
living/working situation? Are they aware of their .

consumption, do they - What are the perceived

- Who are their monitorit? benefits and challenges?
stakeholders (family,
employers/employees, - What are their objectives
etc.)? and motivations?
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Introduction

Interview content:
Value chain stakeholders

Larger contextual picture

- Howisenergy produced
and distributedin
Wunsiedel?

- Whatare the challenges?

- Whatare the goals?

P e e e e e e e e e e e e e e e e e = =
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Germany
Schonbrunn/Wunsiedel Regulatory constraints
Redispatch 2.0
Windmills
Energy Park
CHP plants
PVs (households)
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(1) Stakeholderinsights

Energy system

System value chain

—

——— SWW

the municipality.
Theirresponsibilitiesliein DSO,

(starting 2025).

.

)

Multi-utility company focusing on
electricity, water, heat, and gas.
Private company, yet fully owned by

energy trading, owning/operating
RES assets, flexibility aggregation,
metering, billing and soon also in BRP

Municipality —

The goal for Wunsiedelisto haveit’s
own storage andit’s own production
of energy; and atthe same time aid
the biggerenergy network.
Municipality representatives offer
residents personalized advice on
how to improve energy situations of
theirhouseholds.

— Flexibility service ———

\4

Flexibility research kickstarted with
the GoFlex project.

They aimtointegrate flexibility in
existing market schemes, especially
Redispatch 2.02,to aid in stability of
the energy system.

Funded by
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— Wind powerplant ——

10 windmillsin 5 locations and
planning expansiontoup to 30inthe
next 5years.

Windmills are owned by SWW, while
thelandisrented - the owner
receives compensationrelative to
production.

Operating full-time, with very limited
disruptions (maintenance, Disco
Effect® prevention).

Quick shutdown/start-up process,

N which bolsters flexibility potential.

— Photovoltaics (PVs) ——

Considerable PV productionacross
theregion -total of 787 kWp.

Mixture of business and households.
Largely supported by the Renewable
Energy Sources Act, which
introduced feed-in tariffs.*

Energy park

— Pellets

Leftover sawdustis dried and
convertedinto pellet fuel.
Exiting heat of the CHP plant and the

l

Grid balancing service

' Power (CHP) plant

hydrolyseris usedinthe drying
process, creating aclosedloop.
Pellets are used within the energy
systemor sold onthe market.

A 4

— Remote CHPplants —

Pellets areredistributed across the
region, allowing forlocalized energy
and heat production.
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Combined Heat and
R

Uses biomass (sawdust) and gas-based
turbines.

Systemrequires a stable supply of heat
and energy. Due to aslow
shutdown/start-up processes, a
constantuptimeis necessary.

Energy surpluses are often, forcing the
plant to pay forenergyreleasesinto the
grid.

Plant aims to implement predictive
systems and PVs to tackle theseissues.

- J

!

S Hydrolyser )

The high energy surplus (mainly from
wind and PV)is planned to be used to
run production of Hydrogen.
Hydrogenwould be thensold on the
market.

Operationwas paused, due to
economically unviable environment,
caused by governmentregulations




(1) Stakeholderinsights

SWW Wunsiedel GmbH

A brand with heritage

The beggings of SWW lie in 1995, when the
municipality decided to not switchto theregional
Bavarian energy grid, but keep maintaning their
locally owned grid. Based on their assestment, they
saw potentialin harnessing wind, sun and biomass.

Soon after, they‘ve built the first windmills and a CHP
plant that usedresidualwoodchips as fuel. They‘ve
also starteda PV program, where they implemented
PV'sonroofs of public buildings and invited private
shareholderstoinvestinthe developments.In 2001
SWWwas turnedintoanLLC.

Inrecentyears they've begun more actively
involving citizens through R&D projects to steerthe
growing abundance of RES assets. Most prominent
was the GoFlex project where 40 consumers
actively joined the project and participatedin
workshops.

Funded by
the European Union
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The trustin ,,stadtwerk”

The SWW's municipal leadership have throughout
the years actively promoted the company asa
trusted municipal brand, assuringit's customers that
everything they ‘put-in’ they will eventually recieve
back.

Currently SWW issues a querterly customer
newspaper, where they coverrecent achievemtns
and future plans. They‘re actively present on social
media, have an informative website and maintain an
easily accessible physicall helpdesk at their offices.
Additionally, the company reguraly appearsin the
city issued newspaper and sponsorsvarious events
and municipally beneficial projects.



(1) Stakeholderinsights

Energy system

Flexibility - SWW’s concept

Based ontheirinsights, SWW proposes the
following flexibility service concept.

The customersigns a contract with SWW (as grid an
operator,intermediatorand trading enabler). SWW
gets permanent allowance to steer customer’s
assets, but customer chooses
requirements/settings (within limits).

Conceptis currentlyin trial stage, targeting people
with own detached houses, that have EVs, PVs or
batteries. The customerreceives limitations onuse
of theirassets(e.g. EVhastobe pluggedinfrom é.
to12.) forwhich the they are compensated(e.g.
operatordisables EV chargingand the customer
gets compensated).

Funded by
the European Union
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Rationale for managed automation

“Thereisn’tarole forcustomerto single-handedly
participate in flexibility trading, as they would be
overwhelmed. Operator managed automationis
necessary. However, it’simperative that the
customerretains ultimate control (have a system
override mode), to honour the state of ownership.

There might be 5% of people who want to do
everything themselves ("play with the system”), to be
able to see all thatis going on, and designing for
themisimportant, but they are only a small
percentage of the whole customer base.

On the other hand, there’s around 15% of those who
want to only achieve specific goals, and if the system
allows them to do that, the automationis ok.”

- SWW representative



(1) Stakeholderinsights

Openness to flexibility

Flexibility SWOT analysis

Strenghts

Weaknesses

Resident interest

According to a municipality
representative around1/5 of
residentsareinterested. However,
past engagement efforts have
shown varyingresults.

Brand

High trustin a municipality owned
brand with longstanding reputation
inresident beneficial efforts.

Costreduction

Flexibility allows for overall
decreasein energy expenses.
However, it’'simportant that the
community is rewarded forthem.

Funded by
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Grid reliable green energy
transition

The unpredictability of sustainable
sourcesis mitigated forby
flexibility’s auxiliary potential.

Low impact on appliance
operation

Most modern energy efficient
appliances can offerdecent
amount of flexibility with almost
unnoticeable impacton
performance.

Complex topic

It’s difficult to give people asense
of the whole topic as theyrarely
engage withit, sporting a ‘when|
need electricity, | getit’ attitude.

Limited engagement

Previous projects have shown that
the people'sbehaviourcan only
beinfluenced twice - the first time
and then trough areminder/
teaser. People are preparedtogo
through the process once, and
thenwishto nottouchitanymore.
This can serve as another
argument forautomated systems
and contracting.

Low familiarity

The topic of flexibility is less
familiarand hardertoimagine than
otherenergy services, due to
lower tangibility (e.g. people are
eagertoadoptdistrictheating as
they can see the pipes and
infrastructure, which the heated
watercomes from.)

Slow research efforts
Oftentimesresearch projectsrun
forseveral years without any hope
of implementation.

Limited costincentive

There are concerns that the cost
itself might not be a sufficientand
societally beneficialincentive.



Opportunities

Threats

Energy communities
Communities could help better
engage residentsin energy related
topics. They would also allow P2P
trading, ensuring that the money
remains in the community.
However, memberswould still need
to operate as asingle entity, asit’s
unfeasible forthe system operator
to trade flexibility sizes of individual
consumers.

Funded by
the European Union
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Price as a pragmatic

plug’n’play driver

Most consumers will likely be
convinced by price reductions on
theirenergy bills. For such, the
design shouldrequire as little user
interactionas possible, allowing
them to simply ‘plug-in’ to the
systemvia a contract (takingon a
role of an ‘interface’) and

immediately start earning rewards.

Restrictive regulation

Offering flexibility in Germany
requires a status of a BRP
(balancing responsible party).
SWW willbecome complaint with
this starting Jan 15t 2025. Inregards
to P2P trading, suchregulation is
yettobeintroducedin Germany.

Misinformation

Circulating unfounded
misinformation which questions
costs, effectiveness and
invasiveness of sustainable
sources is having a hampering
impact on solutions that work
towards the greenenergy
transition.

Digital dependency

The extensive digitalization of the
energy systemwillmake it more
vulnerable to system failures and
digital attacks.

Cost of entry

The cost of assetsrequiredto
meaningfully participatein energy
flexibility might formany be too
expensive.

Exclusive transition

Many households, such asrenters
oremployeeswithinflexible
working hours, might be unfairly
barred from participating. This
exclusionnot only cuts them out
fromrewards but possibly also
makes energy more costly for
them.
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Sources

1. Fuhrmann, F.(2022). Energy generationin Wunsiedel: Decentralized, autonomous, sustainable. MWM Energy
Blog. Retrieved August 21,2023, from

2. ENGIE. (2021). Power grid management - Redispatch 2.0 makes smaller system operators mandatory | ENGIE
Deutschland. Retrieved August 21,2023, from

3. Nazir,M.S., Ali,N., Bilal, M., & Igbal, H. M. (2020). Potential environmental impacts of wind energy development: A
global perspective. Current Opinionin Environmental Science & Health, 13, 85-90.

4. Jacobsson, S., & Lauber, V. (2006). The politics and policy of energy system transformation—explaining the
German diffusion of renewable energy technology. Energy Policy, 34(3),256-276.

Funded by
the European Union

, GLocalFlex


https://www.mwm-energieblog.de/en/energy-generation-in-wunsiedel-decentralized-autonomous-sustainable/
https://www.mwm-energieblog.de/en/energy-generation-in-wunsiedel-decentralized-autonomous-sustainable/
https://www.engie-deutschland.de/en/magazine/power-grid-management-redispatch-20-makes-smaller-system-operators-mandatory
https://www.engie-deutschland.de/en/magazine/power-grid-management-redispatch-20-makes-smaller-system-operators-mandatory
https://doi.org/10.1016/j.coesh.2020.01.002
https://doi.org/10.1016/j.enpol.2004.08.029

\_\,\/\4/]4444444

Userinsights

yﬂﬂVVVVI/I/\/\/\-\-



energy attitude

(2) Userinsights

Analysis & Categorisation

The userinterviews have been processed through
various rounds of analysis and synthesis.

The insights are presented through the following
categorisation, whichreflects the structure of the
interview questions:

Energy attitude

- Energy awareness

- Motivation & goals

- Flexibility & automation

Energy systems & behaviour
- Setups

- Behaviour

- Barriers

Funded by
the European Union rgals
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(2) Userinsights

Energy attitude /energy awareness

In general, awarenessrelated to the topic of energy Participants were generally aware
was highamonginterviewees. Some aspects

contributing to this were the highly “active” context of therole of SISCL/ I,n theirlives,
(Wunsiedeland SWW), global events (warin some even more so since the start

Ukraine), and people’s personal history and attitude. of the warin Ukraine last year.

. . - Awarenessis catalysed by the
Furthermore,inthe case of small businesses, energy e N e oTort £
isingeneralanimportanttopic asit can greatly context, inwhichacgoptiono

impact profits. renewables is normalised.
- Many share anoverall conscious
attitude towards energy.
« Energyisa critical aspect of
business.

Funded by
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(2) Userinsights

Energy attitude / energy awareness

Participants were generally aware of Awareness is catalysed by the context,
the role of energy in their lives, some in which adoption of renewables is
even more so since the start of the war normalised.

in Ukraine last year.
- "You see and hearit every day and then you must

Alarge number of participants was aware of their thinkaboutit, it's normal.” ,
energy consumption and needs, with some - "I'm going through the streets, and I'm counting
(particularly prosumers) being highly aware and the”roofs (...)inmy opinion each roof should have
activein self-informing. Some in the prosumer PV.
group have already beenimplementing energy L _ .
systemsin theirhomes for over a decade. Living in and around Wunsiedel, most participants
seemedto be aware of the topic of renewable
Furthermore, the war in Ukraine has been a major energy from their surroundings.
factorinbringing the topic of energy to the , ,
forefront for many, even motivating some to take Solarpanels are especially present, boasting
action (e.g. monitoring, switching contracts). visibility of the topicinthe everyday life of residents.

Generally, renewable energy solutions were
discussed as a “normal” andrelatively widespread
option.

Funded by
the European Union
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(2) Userinsights

Energy attitude / energy awareness

Many share an overall conscious Energy is a critical aspect of business.

attitude towards energy.
- "Our whole business depends on energy”

- "Ourmom and dad always told us, don'tleave itin . . ,

stand-by, turnit off properly!” Forsmallbusinesses, energy is a crucial aspect of
their activities. Energy costs can greatly affect

: . profits at the end of the business cycles.
Interms of values and behaviour, many participants

reported having an energy-conscious attitude and
habits, which sometimes stemmed from their
upbringings.

However, despite energy costs beingvery
impactful, not all are currently able to manage,
monitorandimprove their situation as they wish.

Examplesincluded always turning off the lights
when leaving aroom or trying to avoid using energy-
consuming appliances unnecessarily.

Funded by
the European Union
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(2) Userinsights

Energy attitude /motivation & goals

Among participants there was variationin terms of « Savingcosts: Iowering economic
motivation and goalsrelated to energy. cost of energy as much as possible
The main recurring objective was cost saving, with ‘ EnV".Ohmental |mpact:.redu<:|ng
reducing environmentalimpact comingup as a ownimpact onthe environment
close second. Sometimes these two were equally - Autonomy and independence:
important, but othertimes one would prove tobe a : o -
priority over the other. Among prosumers, another belng S_elf_SUfﬂC|ent and resilient
identified goal (partly related to savings) was to be to outside Changes orevents

as self-sufficientand independent as possible.  Future-proofing: doing smart

Forbusinesses, energy attitudes were also a matter INVESTMENLS &,md preparing for
of future-oriented investments and being reactive future scenarios
tothe operational environment.

Funded by
l’ GLocaIFIex - the European Union




(2) Userinsights

Energy attitude / motivation & goals

Savings and reducing energy spending

Lowering energy costs was the most common goal
among participants. There was a general shared
opinion of energy costs beingtoo high, especially
since the events of February 2022.

Reducing energy spending was a big motivator for
those who hadinstalled PV panels already. These
instalments were partly incentivised by the state
subsidiesin Germany.

At times, the financial needs were intersecting with
the environmental motivation. In some instances,
negatively, such as needing to make compromises
(e.g. switching from100% renewables to mixed
sources, due toriseinprices); othertimes positively,
forexample taking measurestoreduce
consumption, whichboth saves costs and reduces
carbonfootprint.

Funded by
the European Union
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Environmentalimpact and
responsibility

- "lknow it needs to be done, it's part of my duty!”

-"If Iknow the energyin the gridis from the
windmills, because there is alot of wind, then [ will
use the energy.”

For some participants, the main motivation behind
their choicestowards energy wasrelated to the
environment, and trying to do whatis best toreduce
negative impact. Forsome, thiswas expressed as
“saving nature”, ora preference towardsrenewable
energy rather than oil. For others, it was also about
trying to optimise and reduce consumption overall,
as theyfelt their current energy consumptionwasin
generaltoo excessive.

Among those with environmental motivations, there
was a sense of societal responsibility towards the
collective, beyond the individual gains.



(2) Userinsights

Energy attitude / motivation & goals

Autonomy & independence

- "lalways wanted to have my own energy supply.”

Especially for prosumers with theirownhomes, the
concept of self-sufficiencyregularly reoccurred
when discussing motivation and goals. Some
wished to have anindependent energy supply and
storage, knowing thatregardless of whathappens
outside (e.g. rising prices, or ablackout event), the
house and systems connectedto it will run.

Participants appreciated the idea of being less
dependent from the grid, forexample having a
battery connectedto a PV system, asitmeant
having more freedomto use the energy as they
pleased.

Funded by
the European Union
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Future-proofing a business

- "We are planning this to make us safe for the
future.”

Business also saw the move torenewable energy as
afuture trend. It motivated them to make
investmentsin orderto stay ahead of the curve.

A small business owner mentioned that they sensed
how the country goals were pushing towards net-
zero consumption. They perceived that the
government mightinthe future introduce a
requirement forbusinessesto declare theircarbon
footprints. Forthesereasonsthey wereinvestingin
new energy solutions, as it made “future sense”.



(2) Userinsights

Energy attitude /flexibility &automation

Mostinterviewees were not familiar with the

concept of energy flexibility. However, when ’ Many are opento automated

discussed, there was a general positive and open solutions to energy and
response. (potentially) flexibility, if they are
. . economically more advantageous
Onthe topic of automation, most were also : :
positive, however doubts towards costs versus than the Cl'_'rrent S'Fuatlon'
benefits, the importance of retaining control and « Forsome,ifthereisaclear
visibility, and trust between service provider and environmental value, economic

customer(e.qg. data privacy, profit goals) did

) ; benefits cease to be the key
surfaceinconversations.

aspect.

« Automation makeslife easier, at
the same time, some want toretain
control and visibility.

« Flexibilityisacomplexand
unfamiliar topic, but people seem
opentoit.

« Forsome, trustis adealbreaker.

Funded by
the European Union
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(2) Userinsights

Energy attitude / flexibility & automation

Many are open to automated solutions
to energy and flexibility, if they are
economically more advantageous than
the current situation.

When approached with the topic of automation of
energy systems, and the potential of flexibility,
many respondedin a positive and possibilistic way.
However, the new or additional systemwould need
tobe cheaper, orhave abetter cost-benefitratio,
over their current situation.

Forseasoned prosumers, who already have alevel
of automationin their systems and know how to
manage them, there would need to be a clear
advantagein anew solution. Afew participants
mentioned that the current cost of EMS are too high
forthe benefits they would bring.

Funded by
the European Union
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For some, if thereis aclear
environmental value, economic
benefits are not the key aspect.

-“IfIspend 500, lwould spend 500 to run the
system.”

- “Ifit’'s good for the environment, I'd maybe pay a
little bitmore, but not (much) more."

If the participant expressed a strong environmental
motivation, the economic aspectbecameless
critical. Provided that they would be assured of the
positive environmentalimpact of the solution, a
monetaryrewardis in their opinion not fundamental.

However, even if they understood the concept of
flexibility as being positive for the environment, they
still perceived costtoit. The systemwouldneed to
be financially sustainable forhouseholdsin ordered
to be considered.
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Energy attitude / flexibility & automation

Automation makeslife easier, at the
same time some want to retain control
and visibility.

- “(To manage things manually) it’s work! It makes
my life harder.”

Overall, automationwas perceivedin a positive way.

Many would be willing to use automated systems (if
it meant savings and/or positive environmental
impact). They saw the potential of making everyday

life easier, compared to adjusting systems manually.

However, some broughtup aneed to being able to
establish clearrules and boundaries.

Moreover, while many experienced prosumers
wouldlike everythingto be more centralised and
automatic, some still foundimportant to have
visibility on whatis happening.

Funded by
the European Union
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Flexibility is a complex and unfamiliar
topic, but people seemopentoit.

Although many participants were not aware of the
concept of energy flexibility, they were open and
interested tolearn more through our conversations.
They often made to day/night tariffs, with which
they were more familiar.

Some consideredflexibility as aninteresting
conceptforconsumersto take partin sustainable
energy transitions, while others saw potential to be
more aware of theirenergy consumptionand
possibly be empowered with more informationand
toolsto monitorit.
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Energy attitude / flexibility & automation

For some, trustis a dealbreaker. - “Most of them are employees of SWW, we know
theminperson, herein the village and around, and

- “(Sharing data) is a thing where | am careful, because we trusteachother.”

(energy suppliers) have interest, | have interest,and I’'m

not 100% sure our two interests are matching.” Therole of SWW as atrusted actorseemedto be an
important enabler forrenewable energy solutions

- “Ido not believe that the energy supplier’s intention and activities in Wunsiedel. One interviewee, when

is to power the people by renewables, | guess the asked about their motivationto investin energy

intentionis to power people at aslow cost as possible technologies, started theiranswer with: “one point

and make profit.” is SWW Waunsiedel.” This was arecurring theme;

SWW beinginstrumental forfacilitating change.
Impressionwas that the local company is well-
known and trusted, even the name of the CEO was
familiarto many. Despite being a private company,
SWWi s owned by the municipality andis boundto
serve its citizens above profit goals.

A few participants raised concerns around data privacy, for
example mentioning that automation would be acceptable
only if the data collected was anonymous and safe. Generally,
trust in the service provider was seen as a key aspect, not only
in data collection but also around the goals and operations. It
seemed, however, that in Wunsiedel, _, asa
local and known institution.

v

It’s also important to note that the pool of
interviewees was gathered by SWW, therefore a
good level of familiarity and trust was expected.

Funded by
the European Union
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(2) Userinsights

Energy systems & behaviour-

Assets and setups varied considerably. Among
prosumers, some had elaborate setups comprised
of multiple components, while othershad more
simple systems, mainly PVs. Although setups could
be elaborate, we foundvery little use of EMS.

Onthe opposite end, consumers had very little
assets. Many were limited in their choices by their
living situations (e.g. rentals, historical or old
homes). Despite this, we found people still devised
ways to affect theirenergy consumptionthrough
changesinbehaviourand smallinterventions.

Finally, a few participants were already a part of
another EU projectrelated to flexibility, therefore

they had some previous experience and equipment.

Funded by
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Prosumers’ home setups vary from
very elaborate to simple and low
maintenance.

People livinginrental apartments
and homes have limited agency but
can still find ways toimprove
energy use.

Energy management systems are
not being used.

Some people were already
participatingin a previous flexibility
project (GoFlex).
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Energy systems & behaviour / setups

Prosumers’ home setups vary from
very elaborate to simple and low
maintenance.

The more experienced group of prosumers
generally had very elaborate home setups,
composed of various components. Forexample, PV
panels, batteries and pellet heating. They all had
some form of automation and were able to monitor
theiruse and productionregularly. The evolvement
of the setups seemed to berelated to the possibility
of gaining more financial returns, compared to the
current situation.

Another group of prosumers hadlessinvolved
setups, usually comprising solely of PVs and afew
solarwaterheating systems. They seemed to have
less visibility and control over the systems.

Funded by
the European Union

, GLocalFlex

Peoplelivinginrental apartments and
homes have limited agency but can still
find ways to improve energy use.

Participantsliving inrentals pointed out how they
were limited in making choicesrelated to energy in
their situation. At the same time, some had still
found ways to reduce energy consumption.

Solutionsranged from more simple interventions
such asinstalling plugs with “off” switches and
energy-efficientlight bulbs, to more sophisticated
ones like smart thermostats and window sensors.

Many people were taking some measures toreduce
energy consumption, in the way they could - even
just by slightly reducing their house temperature.
Oftentimes, these changes seemed to be areaction
to the price spikes of the previous year.



(2) Userinsights

Energy systems & behaviour / setups

Energy management systems are not
being used.

Among the group we interviewed, EMS were not
common. While prosumers’ assetscanbe setup to
runinthe background, with automated settings, in
most cases these weren’t connectedto each other
and there was no centralised home management.

Interviewees mentioned that such software canbe
expensive, and it might not be worth the price.
Moreover, it would need to caterto multiple
different devices, which don’t always have
standardised protocols.

Funded by
the European Union

, GLocalFlex

Some people were already
participating in a previous flexibility
project (GoFlex).

SWW has already beeninvolved in many flexibility
projects, one of which called GoFlex. A couple of
interviewees who participated have already
installed smart plugs, which can steerassetsto
activate ordeactivate, 4 times a day for 15 minutes.
This parameters were defined in the project after
assessingthe participants’ needs. The assets
connectedto the plugs could be monitored through

anapp.

Oneinvolved business owner mentioned how the
processtooktime andit had alearning curve, which
included employees as well. However, it did help
them think about their situation, how they could
change orimprove interms of energy. Throughout
this process they were greatly supported by SWW.



(2) Userinsights

Energy systems & behaviour_

Generally, interviewees reported monitoring their
energy use invarious forms, however mostly
manually. For many, checking the billsis away to
stayontop ofit.

Some also adjusted their behaviourinresponse to
current energy production, forexample doing
energy-intensive household chores when the sun
was out (prosumers) or trying to optimise orreduce
use of appliances (consumers).

Funded by
the European Union
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Most participants regularly monitor
their energy consumption but
mainly manually.

Many prosumers with PVs adapt
their behaviourto the performance
of the system.

Ontop of “passive” adjustments,
some have changed their habits to
reduce consumption.
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Energy systems & behaviour / behaviour

Most participants regularly monitor
their energy consumption but mainly
manually.

Whetherthey had energy production capabilities or
not, many participantsreported checking on their
energy useregularly andin similar frequency.

Many had meters with displays as interfaces,
locatedin cellars, basements orotherlocationsin
theirhomes/ apartment buildings. They manually
checkedthe numbers and some evenrecorded
theminfiles ontheircomputers. Others monitored
theirenergy use through bills that came at regular
intervals throughout the year.

A business ownerwith a productionline mentioned
that the importance of monitoringliedin spotting
problems with machinery and doing predictive
maintenance.

Funded by
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Many prosumers with PVs adapt their
behaviour to the performance of the
system.

To maximise theirinvestment, prosumers who had
PVs without storage, reported adjusting their
behaviour to make most of the energy produced.
Forexample, if they saw the sun shining outside,
they knew more electricity was being generated
that day, therefore they would take that chance to
do laundry.

This behaviour seemed partly driven by the fact that
selling energy backto the gridwasnot seenas
profitable. As sell prices were considered too low, at
the moment, the most desirable scenario for
prosumerswas to use most of the energy produced
themselves.
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Energy systems & behaviour_

We identified some barriers to the uptake of
energy-relatedtechnology solutions. First of all, the
topicis complexandis not easily accessible to
many. Inthe cases where it was more understood,
there was stilla need for better clarity in terms of
value and benefits.

Thenthere are barriersrelated to infrastructure and
living conditions. Old and historicalhomes are
especially challenging, togetherwith old and varied
systems and components. Finally, for the many
living in rentals, the possibilities of engagement was
very limited, or perceived to be.

Funded by
, GLocalFlex - the European Union

The topic of energy is complex and
has a steep learning curve.

The return of investment might be
perceived as unclear ornotvery
significant.

It’s challenging to adopt new
technologiesin old and historical
homes.

Systems and componentsvaryin
terms of age and compatibility.
Forthose living inrentals, they are
very limited inwhat they can do, as
landlords lack incentives to make
changes.
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Energy systems & behaviour / barriers

The topic of energy is complex and has
a steep learning curve.

In general, we found that those who were familiar
with the topic of flexibility, orwho had more
elaborate energy systems athome, shared a
connectionto the energy field, eitherin their study
background (engineering, environmental sciences)
orintheir professions.

Forothers, the understanding aroundthese issues
was somewhat limited. Some shared views that
learning about energy solutions and monitoring their
use canbe “like asecondjob.” Time andinformation
seemedto have beenthe mainbarriersin
engagement.

Funded by
the European Union
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The return of investment might be
perceived as unclear or not very
significant.

The whole group of interviewees was generally
positive towards renewable energy solutions, likely
due to the manner of gathering participants.

However, there were casesin whichsome
scepticismwas expressed. Concerns about the high
initial investment were broughtup. Moreover, many
prosumers mentioned how, in their opinion, the
price of electricity sold back to the grid was too low.
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Energy systems & behaviour / barriers

It’s challenging to adopt new
technologiesin old and historical

homes.

Quite afewinterviewees happenedtoliveinold
and/or historical buildings, which the area we visited
seemedto have plenty of. This created problemsin
implementing adaptations, such asimproving the
energy efficiency of the house orinstalling solar

panels.

Someissues arised from the construction of the
buildings, running on old systems and requiring roof
renovationbefore beingready for PVinstallation.
Otherbarriers came withregulation, if the building
was deemed to have historical value. Insuch cases,
there were limits to what could be changed or
added (e.g. PVs)forthe sake of conservation.

, GLocalFlex
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Systems and components vary in terms
of age and compatibility.

When thinking about monitoring, software and
integrating different componentsinto one energy
system, arecurringissue was the variety of assets
and their software. Not only that different
components might run on different software, but
might also be of different version/age, adding to
the complexity incompatibility.
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Energy systems & behaviour / barriers

Forthoselivinginrentals, they are very
limited in what they cando, as
landlords lack incentives to make
changes.

Forconsumers who are not home-owners,
becoming a prosumeris challenging. Some
struggled to see how they could even participatein
flexibility, if they couldn’t do significant
interventionsin theirhomes.

The landlords didn’t have any incentive to make
changes, as the electricity and energy costs fellon
theresidents, notthe owners. However, some did
seeinterventionslike installing PVs and batteries as
aninvestment that would be tied to the house.

Funded by
the European Union
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(3) Userarchetypes

Consumers & prosumers (B2C)

4 archetypes

Based onthe previous userinsights, we created
fourB2C archetypes. It should be however
notedthat these are based on a small pool of
participants and are therefore not
comprehensive, so they should be considered
as such. Nevertheless, they canhelp us
summarise valuable insights and understand

Low
consumersthrough a few parameters.

assets

We decided to considertwo key aspects: the
amount of assets a consumerhas and their
knowledge and engagement with the energy
topic. As the group of interviewees was
generally favourable towards the topic, a
notable missing perspectiveis the neither
neutral nor positive one (i.e. sceptics orcritics).

Funded by

, GLocalFlex

Low
engagement

(2)

Unfamiliar /
unaware
consumers

Familiar / aware
consumers

Early majority/
Pragmatists

Early adopters/
Energy geeks

the European Union Interviewees per archetype

High
engagement

High
assets



(3) Userarchetypes

Early adopters/

energy geeks
agerange
| i e
20 30 40 50 60 70
background

« Home-owner, large property

* Engineering/energy background
* Interestedintechnology

« DYlattitude, proactive

@ assets & HIGH
setup

ol engagement
& familiarity HICH

Funded by
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motivation & objectives

* Independence, self-sufficiency

« Energysavings, lowering costs

« Environmentis ontheirradar, but
not the primary motivation

barriers & pains

« Componentsdifferinage and
software

« Thebenefitsfromselling
electricity back to the gridaren’t
substantial

energy setup

« Elaborate setups with multiple
components (PVs, batteries,
pellet heating systems, EVs)

« Havebeenimplementing these
systemsfor10+years

« Thereisalevel of automation,
but different parts might not be
connected

monitoring & behaviour

« Theymonitortheirconsumption/
productionregularly

« Theytrytooptimise theirown
system (e.g. home temperature)

« Theykeepthemselvesinformed
and up-to-date onenergy
topics

feelings about flexibility &

automation

« Positive and supportive of
automation, but prefer visibility

« Systemupgradesneedtomake
financial sense, (cost-benefitvs
current system)

« Furtherautomationhas limited
value as they can already easily
operate theirown systems



(3) User archetypes

&

@ assets &
setup

engagement
& familiarity

, GLocalFlex -

LOW

Funded by
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motivation & objectives

Main motivationis saving money
Installed PV due to high energy
prices and available government
incentives

Additionally motivated by having
independence and autonomy

barriers & pains

Loss of favourable PV contracts
The benefits fromselling
electricity backto the grid aren’t
substantial

Want to maximise their self-
consumption(make most out of
their PVinvestment)

Wishto add storage to getmore
out of their PVs

energy setup

Simple PV systems

monitoring & behaviour

They occasionally monitor
usage/ production by reviewing
their energy bills

They adjust theirbehaviourto
make the most of PVs(e.g. do
laundry when sunny)

feelings about flexibility &
automation

Limited knowledge of flexibility
Supportive of the conceptif
thereis a financial benefit
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Familiar/ aware
consumers

agerange

e——— | |

20 30 40 50 60

background
+ Rentalhomes

70

+  Work/backgroundrelatedto energy

* Interestedin sustainability
+ Energy-conscious

@ assets & LOW
setup

ol engagement
& familiarity HICH

Funded by
the European Union

, GLocalFlex

motivation & objectives

« Strongenvironmental motivation
« Feeling of responsibility

*  Needtomakeends meet

barriers & pains

« Needtomake compromises
between financial costs,
environmental sustainability, and
comfort

«  Wishingtolimit theiruse only to
sustainable sources

* Noincentive forlandlordsto do
anything substantial

« Concernedabout privacy and
trust, they don'tfeel like
companies share same interests

« Managing systems manually

energy setup

» Noenergy productionassets

 Fromzerotolittle automationin
the homes (e.g. smart window
sSensors)

monitoring & behaviour

They monitorand try to change
behaviourinordertoreduce
energy consumption

Regularly looking at energy bills
and energy meters

feelings about flexibility &
automation

Somewhat aware of flexibility
They see financial value, as well
asvalue at large forthe grid

They are opento automation, but
trustand data privacy need to be
addressed

Flexibility systems could also
help them learn more about their
energy use
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motivation & objectives monitoring & behaviour
jn;n@ « Pragmatic motivations (running + Theyoccasionally monitorusage

the household, saving costs by reviewing theirenergy bills
when possible)

« Possible environmental feelings about flexibility &
sensibilities automation

+ Verylimited knowledge
barriers & pains + Opentopossible automated
+ Lowknowledge andinformation flexibility services

about a difficult topic

« Notimeindailylife todedicate
to learning about the topic

« Limitedinvestment potential
(e.g. historicalhomes, rentals)

@ assets & LOW energy setup
setup « Noenergy productionassets
« Conventional systems(e.g. oil
63 engagement heating)
& familiarity LOW

Funded by
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Small businesses (B2B)

2 archetypes

We only interviewed two smallbusiness
owners, therefore these two archetypes stem
from them. None had substantial assetsinuse
(e.g.PVsorbatteries), howeverone was very
engaged with the topic, while the othervery
unfamiliar. Despite being limited by the
number of sources, they can be use usefulin
thinking about different perspectivesin
terms of B2B users.

Funded by

, GLocalFlex

Low
assets

Low
engagement

the European Union o Interviewees perarchetype High

engagement

High
assets
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motivation & objectives monitoring & behaviour

(energy greatly affects profits)
Evolving with the sustainability
trend (foresee carbon footprint
declarations)andinvestinginthe

« Optimise costsand operations .

They checkmachinesoncea
month andlogdatainto excel
files

Monitoring energy use/
consumptionpatterns of

righttechnologiesto future-
proof theirbusiness

machineryisimportant, asit
helps to spot problemsandto

do predictive maintenance
barriers & pains

« Customflexibility solutions take feelings about flexibility &

time toimplement automation
* It’'snotpossibletodoitalone * Flexibility shouldn’timpact core
| « Machinesare all differinage and processes
@ assets & LOW software + Custom, monitored automation
setup * Needforvisibility
energy setup

Custom flexibility sockets from

- the previous project

* Productionmachinery

engagement
& familiarity

“Changeis necessary, and
it’s good to have help”

Funded by
l, GLocaIFIex - the European Union
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Y e

assets &
setup

engagement
& familiarity

GLocalFlex -

LOW

LOW

Funded by
the European Union

motivation & objectives

« Pragmatic (running the business,
saving costs)

« Dowhatisbesttosatisfy
customers

« Environmental sensibilities
(would be happy todo
something eagerforthe
environment)

barriers & pains

« Complexity and time: energy
managementis difficult, it takes
alot of time andinformation

» Energyneedschange frequently
and are hard to adaptto

« Dailyroutinesmake it hardto
reserve "space"”to think about
how to improve the situation

energy setup

» Noenergy productionassets

« Substantial flexibility potential
(equipment, heating)

monitoring & behaviour

They don’ttrack energy atthe

moment or think about how to
improve the situation

The adjustments they make to
reduce consumptionare more
“gut-based” ratherthan data-
driven

feelings about flexibility &
automation

Flexibility shouldn’timpact core
processes

Changeis difficult

Possibly opento automation

“Tracking and managing
energy would be like a full-
time job, beside my job”
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(4) Desktop research

Feedback

Feedback systems have showen to
have littleimpact on user behaviour

Studiesincludedinourresearch!234foundthat the
feedback from energy metering applications had
very littleimpact on energy use. Apps did raise
user’'sunderstanding of consumption, but didn’t
lead to any substantial change in behaviour. They
usually remainedinuse only up until the user
ascertained their consumption patterns, but were
then quickly dropped as users failed toimplement
adjustmentsthat would leave noticeable impact.
Studies thus concluded that the apps should’'ve
provided more relevant, meaningful, and actionable
informationtied to eachuser’s case.

Funded by
the European Union
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The insights from our Wunsiedel study expend on
these findings. Participant metering behaviour
reflected the referenced studies - they familiarized
themselves with their energy consumption by
checkingtheirenergy meters andimplemented
necessary changes. They didn’t have trouble
identifying adjustments, but they mostly completed
asingle adjusting cycle. They explained they were
satisfied with lowered costs, lesser consumptionin
comparisonto their neighbours and deemed they
achieved the highest level of compromisein their
comfort.

Participants also perceived the back and forth
metering to be very tedious, suggesting that
could’ve also acted as ademotivating factorfor
furtheradjustments. When asked about automation,
they were opentoit, aslongas they could maintain
control of the severity of adjustments. Such
perspective could suggest that:

The feedback of flexibility interfaces
should focus less on metering on more
on controlling comfort levels.
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Incentives

There is deep intertwine between
financial and environmental reasons,
yet cost savings remain the main driver.

The insights from Wunsiedel showed that user
motivation might be more intertwined as it might
first seem. Instead of separating the financial and
environmental®, resident attitudes build on the
notionthat the financial gains are used as an
argument to underpin anotheraim, such as
becoming self-sufficient orreducing
emissions2.Yetagain, the commitment to these
goals was not always clear, as mostresidentsran
financial calculations before switching orinvesting
intheir system, to ensure they wouldn'tincur any
losses. Similar stance was also discoveredin
previous studies, where despite the intention to limit
environmentalimpact, the main driver remained
personal cost savings'.

Funded by
the European Union
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(4) Desktop research

Trust

A survey®’ of 9000 consumers has shown that only
16% would allow electricity providers to controland
limit the use of household appliances, without an
overwrite option and a considerable discount (at
least 10%). Reasons forapprehensioninvolved
expectation of higher energy bills (46%), provider
profiting on energy they themselves saved (41%)
and accessto personal consumptiondata (32%).

The survey also measured (%) if constumers trusted
offered consumption advice from various sources:

Homes Service Providers 13
Retailers/Equipment 13
Online Service Providers 20
Government 28
Utilities/Electricity Providers 29
Consumer Assoc. 49
Academic/Scientific Assoc. 51
Environmental Assoc. 53

Funded by
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A comparatively high level of trust of
SWW consumers could be ascribed to
the multiple trustlayers the company is
positionedin

In contrastto the survey, all participantsin the
Wunsiedel study expressed a high level of trustin
SWW’s operations and were highly inclined for the
company to automate theirhouseholds. SWW's
positionseems to address most apprehensions
raisedin the survey - their flexibility concept
includes fixed discounts and a ‘turn-off’
functionality, as municipally owned entity the profits
arereturnedtoresidents and the data control
remains regulated with public official oversight.

As a separate entity withresearchinstitute
characteristics, they also successfully fallunder the
trusted category of an academic association.
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Barriers

Barriers expressed by Wunsiedel study participants
comparedto previous studies!3:

Barrier

Description

Occurrence in Wunsiedel

Economic

Economic non-
affordability of
devices and
services

Participants often expressedthe
high cost of flexibility supporting
systems. Even those with
existentintricate builds were
reluctant to expend due to costs.

Communication

Exclusionary
discourses and
communication.

Amongst participants, none
expressedthey felt excluded. We
suggest that the municipal
ownership might have played a
relevantrole.

Literacy

, GLocalFlex

Limited
knowledge and
skillto use smart
grid and smart
home services
and products

Funded by

the European Union

Many participants found the
electricity systemto be complex
and difficult tounderstand. They
also expressedthe needfor
guidance onhow to adopt set-
ups and participate.

Barrier Description Occurrence in Wunsiedel

Interest Limitedinterest | Most of participants had ties with
orvoluntary previous flexibility projects, so
non-use of they all expressedinterest.
smart grid Relevant stakeholders confirmed
services this, stating that a big part of

residents showed interestin
flexibility. At the same time, many
weren’tinvolved due to
scepticism, unfamiliarity orlack
of time.

Practices Limitstiedto Some participants expressed
inflexibility of trouble adopting flexibility as
everyday they were oftenworking from
practices home. Some also perceived

troublesin coordinating with
otherhousehold members.

Infrastructure Limited Lack of space necessary forset-
infrastructure ups (large basements, roofs) and
access limitationsrelated torentals and

historical protectionwere
commonly brought up by
participants. Fortunately, we
didn’t notice any limitations
pertinentto IT orsimilar services.

Design Limited usability | Mostlimitation stemmed from

orincompatible
design

the needforextensive set-upsto
participatein flexibility. However,
the piloted smart plug solution
shows great potentialin
addressing this barrier.
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(5) Conclusion

Design Drivers

We have collected design drivers that emerged « Costreduction

throughout our study. They present factorswhich a . : :
flexibility solution should include to best align with Tangible environmental value
userwants and needs. ° TranSparenCy& FalrneSS

Reducing costs seemto be the most desired * Frictionless 'n.Sta”aJan
incentive forconsumers. Many also value « Custom configuration
environmentalimpact which they can perceive.  Invisible operation
Transparency and fairnessis one of key . Opt-out automation

prerequisites forthe implementation of automated . .
control. « Community Action

Solutions must be non-demanding forusertoinstall
and should allow customizability based on desired
comfortand stable operability. The required user
participation should be kept to a minimum, while still
allowing for the users to make adjustments and opt-
out.

Finally, flexibility holds the potentialto achive a
higherlevel of community cohesion.

Funded by
l’ GLocaIFIex - the European Union




(5) Conclusion

Design Drivers /motivation

Costreduction

Userfinancial incentives seem to be strongly tied to
reducing the cost of energy. Wheninvestinginto
new set-ups or signing up to new energy system
arrangements, users expect to spendlessoratleast
break even.

Tangible environmental value

Usersvalue the environmentalimpact they create.
Cleartangible insights should be provided to
empowerusersintheiractions.

Funded by
the European Union

, GLocalFlex

Transparency & Fairness

To participate in flexibility, users need to trust the
operatorsthat theirinterests are advocated for.
Operators should transparently educate users and
provide clear financial calculations. Flexibility gains
must be shared fairly and data management should
be done with diligence and user oversight.



(5) Conclusion

Design Drivers fuse

Frictionlessinstallation

Flexibility installations should be made as
frictionless and simple as possible. Users should be
clearly guided throughthe process. Many find the
topic very complex and should thus also be
provided clearinformationabout what they are
signingup for,

Custom configuration

Users consumption practices differ considerably,
thus flexibility participation should be able to adapt
to theirneed. Households seek compromises on
comfort, while business pursue stable operability.

Funded by
the European Union
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Invisible operation

Flexibility participation shouldn’tbe time consuming
andrequire limited userinput. Configuration
process (comfort/operability adjustments) should
be done once and expectvery sparse userinitiated
nudges afterwards.

Opt-out automation

Automation show enticing potential fornon-
obtrusive flexibility participation. However, as new
externally controlledtechnology, it also brings alot
of scepticismand concerns. Users thus need to be
reassuredthey canalways adjustits operationand
easily opt-outif the system doesn’talign with their
expectations.
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Design Drivers /sustainability

Community Action

Flexibility services have the potential to create
higher community cohesion by uniting usersunder a
common cause. Collective action makes monetary
and especially environmentalimpact further
amplified.

Operators canalso benefit by supporting
communities. Creating co-ownership programs and
reinvesting earnings into community beneficial
projects canbolsterhighertrustandloyalty
amongst consumers.

Funded by
the European Union
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(5) Conclusion

Design Barriers

We have compiled design barriers that were  Literacy
brought up among the participants of our study. . :
They present hurdles that a flexibility solution should Accessto Caplt,al
overcome to ensure inclusion and usability. - Home ownership

Energy flexibility is a very complex topic and ’ D'ffer'ng. expectations of
requires a high level of energy literacy. Varying automation

accessto capital and availability of space « Limited data sharing

considerably limit participationin flexibility. . Costof non-participation
Different are also user expectations of controland

automation, makingit hard to consider everyone.

Distrustin datais also prevalent, prompting the
solutionto eitherbolstertrust oroperate with
limited data.

Lastly, scaling flexibility might put users, who aren’t
able to participate, inanunfair disadvantage.

Funded by
l’ GLocaIFIex - the European Union
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Design Barriers / motivation

Literacy

The novelty and complexity of energy flexibility can
limitinterest and even deterusers. Clearand
inclusive communication should be used to educate
andreassure consumers.

Access to capital

Involvement in flexibility requires substantial asset
investments. Diverse means of participation, with
varying degrees of cost, complexity and
commitment should be provided, to allow for a truly
inclusive adoption.

Funded by
the European Union

, GLocalFlex

Home ownership

Many users’ living situation might restrict themin
implementing more complex flexibility set-ups
(suchasalack of aroof orlarge basement). There
are alsothose, who are limited by historical
protections ontheir buildings. Flexibility solutions
should be introduced that enable non-intrusive
installation.
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Design Barriers fuse

Differing expectations of automation

Certainusers preferto participateinavery limited
manner and are fully willing to entrust operationsto
an automated controllerin orderto save time and
effort. Yet, otherswishtoretainahighlevel
operability, so they can ‘lookin the box’ and tweak
the systemto the highest level of efficiency.

Funded by
the European Union
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Limited data sharing

Users canbereluctantin sharing their data.
Considerations should be made on how to either
reassure the userthat the dataisrespectedand
managed fairly or find ways of operation with only
limited available data.
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Design Barriers / sustainability

Cost of non-participation

Certainusers might not able to participatein
flexibility due to limitationsin capital, assets,
infrastructure orinflexible routines. As flexibility
scales these users might unfairly find themselvesin a
serious disadvantage and be forced to pay
substantially more for theirenergy.

Party that manages flexibility should commit to
advocate forand find ways to aid users unfairly
harmed in the flexibility transition.

Funded by
the European Union

, GLocalFlex



, GLocalFlex

Open questions

How might we educate consumers
on energy flexibility without
overwhelming them?

How can we incentivise usersin a
viable way that caters to all?

How can we adapt flexibility to
include needs of multiple users?
How should these alternate versions
look like?

i Funded by
o~ the European Union

How can we achieve aninclusive
flexibility system that allows
everyone to participate?

How might we bolster energy
system trust amongst the
consumers?

How can we motivate community
cohesionin our flexibility services?

How can we aid those that might be
left out of the flexibility transition?



(5) Conclusion

Key takeaways

Motivation

Reducing energy costs seemsto be the main driver
forconsumers. ltisusedto argue for self-
sufficiency and reducing environmental impact.
However, afairassumptioncanbe made thatthe
younger generation - the future prosumers, might
value sustainable actions over monetary benefits.

Barriers

Energy flexibility is areally complex topic, requires
high “energy literacy”, needs to catertovarious
differing needs, and may not be equally available to
everyone (access to capital, homeownership,
physical space). Differentlevels of participation are
necessary to catertovarious levels of flexibility
potential.

Funded by
the European Union

, GLocalFlex

Flexibility & automation

Formost, automated ‘invisible’ solutions are ideal,
butsomeit’'simportanttoretaina higherlevel of
controland visibility. Data-privacy also remains a
concernforsome.

Trust

Trustin SWW is the key driver in Wunsiedel
developments. Apresence of amotivated actor
with strong community relationships and a will to
work closely togetherwith residents and businesses
resultedinrapid technological evolutioninthe
region.
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