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What is STES?

- Seasonal thermal energy storage (STES)

- Store and transfer thermal energy
- from summer to winter for heating purposes
- from winter to summer for cooling purposes

Source: Acron-Sunmark,
https://www.springerprofessional.de/energiespeicher/solarthermie/erdspeicher-

koennen-solarthermie-defizite-beheben/13328596



Starting Point

- Gap between the (potential) availability of STES and their diffusion

- Technology acceptance

- Technical innovation and development alone is not sufficient for a product to be successful in the
marketplace

- Need to include social aspects (Dermont et al. 2017, Devine-Wright et al. 2017, Wustenhagen et
al. 2007)

- Consider the specific context and the specific object of acceptance (Dermont et al. 2017)
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Analysing the social acceptance of STES

What do actor groups in Switzerland know and think about energy storage in
general and STES in particular, as well as about its importance in the energy
system?

Our approach:

— Three-wave, large-scale survey
— Experiments

— Population and Stakeholders



A challenge: Translating technical W @
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parameters into accessible information
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_ Example 1- Energy density PLATZBEDARF _:[ 2 PLAT2BEDARF
—> Techies : “It is (almost) all about energy density” 50 e /
- Lay people: “What is energy density?” g ‘ — \

- Example 2: Seasonality and energy flows




Some findings
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Share of respondents in %

N
o

N
o

Only
stake

few people and a minority of

nolders know STES

Familiarity with STES
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- B -
- - I

STES Knowledge and Experience

B Yes, heard of
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How does information affect social
acceptance? ——

Eisspeicher bestehen aus einem Tank, der r bf’de: e";:" "'_E’Uen in ::,‘;he"’ Wirg Wiarme
Warmepumpe kann dem Wasser Warme € ”kssg’ Ps - rlesigen und, Belin Tiefen zyy;
855 yon Wasser zu s setzt Energie frei. Diese] o aus o Chlossene,
Py 59*": Eisspeicher kann unter Eisbildung Wa'rmq‘

Warme “Scders,c: ol

Two main interests:
— Text vs. Video
— Different Framings

die Selbstversorgung von Wohnge| :/‘?h'loc h’Wim-,e‘ .
1] Unarmezufupy g <icher gehre,
Eisspeicher gehdren zur Gmppd“ klx:;'x"""d- B;drfgc:bﬁbe 2u ein’;::r Gtu
\te™{ oder -abgabe 2u einer Verandes e, der: - Die Energieg: a"nesﬂeld.e,%
JenerU" cren ™| fest zu fisig. Diese Art der Spi[ jpygr " kNN, Dag g€ bezigpy g, Prite
Wonee 80 kWh/m?. Die Energiedichtel[  c'87und). icheryoy, ‘ch auf g

wP¥ | gespeichert werden kann. Das/ |
ot O s 15 m. [ " der Sche
ene’ e J ickel yg ben mep,
088 5 | In der Schweiz sind Eisspeic/| 2m Standapg;
et B bt el auf dey, ey =
. . . . . " . . . P vﬂ“h“ Warmepur?pe.n un’?.lmert““ img
Finf Erklarvideos zum Thema saisonale Energiespeicher fir eine Studie der Universitat Bern Produkte fiir Einfamilien- uf Enossens Zirih
werden auch oft bei Renoy '
ew?v\i |
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Bohrloch-Warmespeicher Latentwdarmespeicher

https://agregat.ch/saisonale-energiespeicher-erklarvideo



https://agregat.ch/saisonale-energiespeicher-erklarvideo

How does information affect social

acceptance? (2)

Finding 1: Perceived
usefulness affects intention to
install and to support

Finding 2: Video-Information
increases perceived usefulness
directly and indirectly

Finding 3: The framing of the
information does not matter

-0.271*
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\___Information format /
Energy
independence
Technological
readiness
Technical
features

Perceived
complexity

Perception of

Three acceptance indicators

\Information framing/

0.06*

AN

Intention to install
. (market acceptance) /

Intention to support
(community acceptance)

chnology Acceptance Mody

Education Prosumerism

(0.05***) ‘ (0.03**)

Sex (women) nergy importance
(0.06*) ‘ (0.09**)
Income
(0.02%)

Energy
independence
(0.06%)

Potential to solve
energy- and environment
related challenges (t-1)

TES familiarity (t-1)

~

(0.36*)

(0.09**)

Control variables/
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What type of STES do people want?

Supporting a STES Project

storage material ownership investment costs
boreholes and pipes filled with water —— 100% publicly owned o CHF 30m —o—
chemical solution —— CHE 10m
synthetic wax
CHF 3m ——
salt
. CHF 1m ——
ice
water o 100% privately owned —o— CHF 0.5m _e—
energy costs energy independence land impact
125'000m3 (underground) ——
decrease by CHF 200 per year —— 100% o 50'000m3 (underground) ——
25'000m3 (underground) ——
decrease by CHF 50 per year —o— 10'000m3 (underground) ——
80% —o— 5 000m3 (underground) —r—
increase by CHF 50 per year —o— 1'000m3 (undggg(;glé?::;) I ——
60% na 12'500m3 —e—
increase by CHF 200 per year 10'000m3 ——
) 5'000m3 ——
stay the same 40% o 2'500m3 ——
1'000m3 —T—
double use decision process
50 years popular vote at the communal level o
heating and cooling o
20 years communal assembly —o—

ConjOint analysis for 10vears B , . communal parliament .

heating and no cooling o

dIStI’ICt Ievel prOjeCtS 5 years o communal administration o

0.4 0.5 0.6 0.4 0.5 0.6 0.4 0.5 0.6
Estimated Marginal Means




Conclusions

— Basic assumption confirmed:

— STES is largely unknown in the
population

— Stakeholders have limited experience ;i
and see it as important barrier
— Overall: high general acceptance - .
. . . 0 —
— Information can Impact percewed not at all mportantrather notimportant _ netherinor  rather important _ very important
Importance directly and indirectly
— What STES?

— «familiar» technologies

— High autarky, low costs, small, and
water-based...

Perceived importance of STES to address energy challenges

pondents in %

Sh

Note: After some introductory information




hank you for your attention!
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Back-up slide: The experimental design
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Back-up slide: Survey information

Waves 1 (autumn 2022) and 2 (spring 2023) completed

Wave 1
- Info-Treatment (~1800 respondents)

Wave 2
- Respondents from Wave 1 with STES conjoint (~600 respondents)

A fresh sample with Info-Treatment (~700 respondents)

A fresh sample with STES conjoint (~1100 respondents)
Architects (~300 respondents)

Other stakeholders (~90 respondents, often as organizations!)
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