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Recap: Behavioral perspective on the
diffusion of innovations

= Technically and economically viable solutions can still fail without
social acceptance.

= Policies to support innovation diffusion must account for the
diverse characteristics of both adopters and non-adopters.

= Windows of opportunity should be actively used to promote
technology (co-)adoption and accelerate the diffusion of emerging
technologies.

= Social influence plays a crucial role and can be strengthened
through trust and spatial proximity.

= Consumer preferences must be integrated into current energy
models to achieve more realistic and robust outcomes.

Christophe Ballif / Philippe Thalmann / Claudia Binder N
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=P7L " Recap: Drivers for
building
renovations

Christophe Ballif / Philippe Thalmann / Claudia Binder
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Energy transition perspectives
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Socio-technical perspective of the energy transition
Multi-level perspective and social tipping points
Claudia R. Binder

Behavioral perspective
Diffusion of innovations and the role of proximity effects
Maria Anna Hecher and Gloria Serra Coch
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Material perspective
Demand and supply materials of the energy transition
Francisco Xavier Felix Martin Del Campo

Actors' perspective
¥ Complex actor network of the Swiss energy sector
Susan Miihlemeier

,-*:/’ ’ ,':
= Ry "4 PLE L

IS

Christophe Ballif / Philippe Thalmann / Claudia Binder



=PrL

Jepuig elpnerd / uuewiey L addiyd / yieg aydoisuyo

i ——————— -

NOILISNVYL ANV SOINONOOI ‘ATddNS ADHINT W

Graphics adapted from Cen et al 2019



Jepuig elpnerd / uuewiey L addiyd / yieg aydoisuyo

=PrL

NOILISNVYL ANV SOINONOOI ‘ATddNS ADHINT W

Graphics adapted from Cen et al 2019



~

wd
L.
o
L

Japug erpne|D / uuewiey | addijiud / jiireg sydoysyd

NOILISNVYL ANV SOINONOOI ‘A1ddNS ADYINT W

Graphics adapted from Cen et al 2019



=PrL

Jepuig elpnerd / uuewiey L addiyd / yieg aydoisuyo

7
>

NOILISNVYL ANV SOINONOOI ‘ATddNS ADHINT W



=PFL  Rogers: Perceived attributes of an innovation
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“P"L " Rogers: Percelved attributes of an innovation
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= Understand the role of proximity in the diffusion of energy
innovations

= Extend your knowledge about the diffusion of innovations theory
and how it can be applied to energy technologies

= Learn about social network theory and the role of social
influence

= Learn about the geography of innovations theory and the
proximity dimensions

= Understand how information networks and exchanges play a
role in the diffusion of energy innovations
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Energy Management Systems
Photovoltaic Panels
Electric Vehicles
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Diffusion of innovative energy technologies

Energy Management Systems ...in Switzerland
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Rogers: Perceived attributes of an innovation
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*F*L " Diffusion of Innovations

B ENERGY SUPPLY, ECONOMICS AND TRANSITION

Innovation-diffusion is the process in which an innovation is
channels over time among the members of a social system.

Rogers, 1962; Cohen et al. 2019; Tagliapietra et al; 2019
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Diffusion of Innovations

Innovation-diffusion is the process in which an
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Innovation-diffusion is the process in which an is communicated through certain
over among the members of a

[ i
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Fully comprehending the diffusion of
innovation needs an analysis
that goes

Percent of Adoption

Rogers, 1962

B ENERGY SUPPLY, ECONOMICS AND TRANSITION
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B ENERGY SUPPLY, ECONOMICS AND TRANSITION

Variables Determining the Dependent Variable
Rate of Adoption That is Explained
I Perceived Attributes of Innovations
1. Relatve Advantage
2. Compatibility
3. Complexity
4. Trialability
3. Observability
II. Types of Innovation-Decision
1. Optional —_—
2. Collective \
3. Authority
RATE OF ADOPTION
IIT. Communication Channels —_— OF INNOVATION

IV. Nature of the Social System //7

V

. Extent of Change Agents’ Promotion Efforts

Percent of Adoption
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*F*L " Diffusion of Innovations:

Innovation-diffusion is the process in which an innovation is
channels over time among the members of a social system.

Rogers, 1962; Cohen et al. 2019; Tagliapietra et al; 2019

B ENERGY SUPPLY, ECONOMICS AND TRANSITION

through certain

Christophe Ballif / Philippe Thalmann / Claudia Binder
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Diffusion of Innovations:

Innovation-diffusion is the process in which an innovation is through certain

channels over time among the members of a social system.
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Information exchanges

Does social influence matter for PV diffusion?

Survey

1,125 respondents
representative sample of
population in Nyon and
Jura-Nord Vaudois

!

198 PV adopters

—

—

Age

Sex

Household Composition

Home ownership

Type of dwelling

Ownership duration

Relationship with neighbors
Identification with the neighborhood
Responsibility of energy expenditure
Interest in the environment

Exchange about environment questions
Panel installation in the social group
Installation of PV panels by neighbors
Exchange with neighbors

Advice given in the past

Consideration of own impact in the environment
Impact of habits in the environment
Preocupation with climate impact of energy use
Support of environmental protection
Priority given to environmental issues
Professional status

Civil status

Level of education

Christophe Ballif / Philippe Thalmann / Claudia Binder

Serra-Coch et al., 2022
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Information exchanges

Which type of channels do people use to exchange information?

Media (TV, newspapers, magaﬁines,
radi

Internet websites with information on the
technology

Internet websites with information on
subsidies or legal regulations

Mailings (bills with information, promotion,
news...)

Digital newsletters

Events (congresses, presentations,
seminaries...)

Sacial media (linkedin, facebook, twitter,
instagram, forums...)

Interpersonal digital contact (phone, e-mail
or other digital devices)

Communities or projects related to the
technology

500

1000

1500

N
w

Christophe Ballif / Philippe Thalmann / Claudia Binder

2000

N = 2300; multiple answers
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Empirical take-aways

= Social influence matters for the diffusion
= Face-to-face interactions are very important

»N
I

Christophe Ballif / Philippe Thalmann / Claudia Binder
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=P7L  Soclal network analysis

Social network analysis (SNA) is the field that studies systems of social relationships through
networks (Borgatti and Halgin, 2014).

nn / Claudia Binder

“social life is created primarily and most importantly by
relations and the patterns formed by these relations” (Marin

and Wellman, 2014, p. 2) ““%
social network analysts argue that “causation is not located — \\\\\\
in the individual, but in the social structure” (Marin and // A\ A D
Wellman, 2014, p. 4) . Do : s
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Serra-Coch et al., under review in 2025
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B ENERGY SUPPLY, ECONOMICS AND TRANSITION

Soclal network analysis

Interactions between professionals and energy technology adopters

PROFESSIONALS ADOPTERS-PROFESSIONALS

\

> ADOPTERS

1. Interactions of professionals 2. Interactions of adopters 3. Interactions of adopters
with other organisations with personal contacts with professionals

N
=~
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Soclal networks to support innovation

How can we leverage social networks to diffuse energy innovations?

Heterophily

Christophe Ballif / Philippe Thalmann / Claudia Binder
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Heterophily

Without «<new» people there are no «new» ideas

Homophi ll/

Source: Rogers, 1962 | Graphics by Sergei lvanov GML Newsletter

N
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=PFL Heterophily

Different types of suppliers are connected by the events they attend
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Network of events mentioned by supply-side respondents for information exchange. Generated with the software Tulip. The layout is the force-directed FM*3 (OGDF)
algorithm. Source: Serra-Coch, 2023
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=PFL Heterophily

Different types of suppliers are connected by the events they attend
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Bridges

Intermediaries have a key role for the diffusion of innovations

GRANOVETTER'S IT'S VALUABLE TO HAVE

STRENGTH OF WEAK TIES A COMBINATION OF STRONG
AND WEAK TIES

STRONG TIE OR
RELATIONSHIP

WEAK TIE OR
RELATIONSHIP

Q 0O-—

INFORMATION SUCH AS
JOB OPPORTUNITIES ARE
SPREADP BETWEEN GROUPS
THROUGH WEAK TIES,

EVEN THOUGH () HAS MORE
TIES THAN @), ALl THOSE TIES FOR EXAMPLE, ) CAN SHARE INFORMATION

LIKELY HAVE THE SAME INFORMATION WITH @ THAT @ WOULPN'T GET FROM ANYONE
BECAUSE THEY ALL KNOw EACH OTHER WELL ELSE IN THEIR GROUP, ANP VICE VERSA,

Source: Grannovetter 1973 | Graphics by The Reliants Project

Cities and sustainability Binder and Serra Coch

Christophe Ballif / Philippe Thalmann / Claudia Binder
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=FL  Bridges

Some suppliers are bridges (intermediaries) between different groups
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Network of events mentioned by supply-side respondents for information exchange. Generated with the software Tulip. The layout is the force-directed FM*3 (OGDF)
algorithm. Source: Serra-Coch, 2023
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Vertical diffusion

Connecting people from different socio-economic backgrounds

Bridges
Majority of the population
Mary .
g Ruby ﬁg”
v "lI!

@
Y

Christophe Ballif / Philippe Thalmann / Claudia Binder
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Adopter categories based on innovativenes (Rogers)

Vertical diffusion
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Vertical diffusion
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Vertical diffusion

Adopter categories based on innovativenes (Rogers)

13,5%

EARLY
MAJORITY

34%

LATE
MAJORITY

LAGGARDS

e

16%

]
~
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=PFL Typologies of PV adopters

languages

Swiss household survey

5.000 responses

Focus on 3 technologies (EMS, PV, EV)

Focus on 4 cantons with 3 languages (SO, SG, VD, TI)

ope Thalmann / Claudia Binder
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Household Personal Environmental

Socio-demographics Technology Adoption process Information exchange AT s - attitudes

©
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Factor
A

Factor analysis of motivation variables

1))

oS

Factorability of the sample
Eigenvalues

Factor analyzer (Varimax rotation)
Factor’s scores

Factor

. Implications of
multi-dimensions

. v relations for PV
—> Clusters — adoption

Clustering analysis of motivation factors

° Delete outliers
e  Clustering Ward’s method
e  Clustering validation

B ENERGY SUPPLY, ECONOMICS AND TRANSITION

Martinez-Alcaraz et al., 2025



@ Jopuig eipneD / uuewiey addiiyd / piieg sydosiyd

Martinez-Alcaraz et al., 2025

Professional reliers

- Conventionally driven

Environmentalists

- Social influenceable

Personally driven

- Deep divers
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=PFL Typologies of PV adopters
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Soclal networks to support innovation

How can we leverage social networks to diffuse energy innovations?

Heterophily

Certain degree of People who act as Vertical diffusion with
heterophily to bring bridges between groups groups of different
new ideas in socio-economic

backgrounds

E )
[=Y

Christophe Ballif / Philippe Thalmann / Claudia Binder
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Empirical take-aways

= Heterophilic networks with intermediaries bridging groups and vertical
diffusion between different people support the diffusion of innovations

F
N

Christophe Ballif / Philippe Thalmann / Claudia Binder
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=PTL Proximity

Innovation-diffusion is the process in which an innovation is through certain
channels over time among the members of a social system. I

proximity

Christophe Ballif / Philippe Thalmann / Claudia Binder

Hagerstrand, 1967; Boschma and Frenken, 2010; Paci and Usai, 1999

B ENERGY SUPPLY, ECONOMICS AND TRANSITION
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(tacit) knowledge exchanges

Why do we need proximity?

Source: Asheim et al., 2007; Crevoisier &
Jeannerat, 2009; Senker, 1995; Glasmeier,

1991, Maillat et al., 1995
Graphics by Enlight
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SourcePalm, 2017; Wolske et al., 2020; Baranzini et al., 2017; Carattini et al., 2018; Irwin,
2021; Graziano & Gillingham, 2015; Barrot et al., 2008; Rogers, 2003; Al-Taie & Kady, 2017
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Proximity effects & information

Proximity effects

take place when attitudes, values or behaviours
of an individual are affected by behaviours of
close individuals.

can work through:

e Interpersonal communication and
persuasion
e normative social influence

can be:

e  active: conscious verbal exchange
(word of mouth)
e  passive: visual cues (visibility)

Source: Palm, 2017; Wolske et al., 2020; Baranzini et al., 2017;
Carattini et al., 2018; Irwin, 2021; Graziano & Gillingham, 2015;
Barrot et al., 2008; Rogers, 2003; Al-Taie & Kady, 2017

£
~
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Proximity effects & information

\Z/fl' .
! | '
i !

neighbors

Source: Palm, 2017; Wolske et al., 2020; Baranzini et al., 2017;
Carattini et al., 2018; Irwin, 2021; Graziano & Gillingham, 2015;
Barrot et al., 2008; Rogers, 2003; Al-Taie & Kady, 2017
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=P7L  Proximity effects

Household Composition

Home ownership

— Type of dwelling

Ownership duration

Relationship with neighbors . .

l Identification with the neighborhood With whom did they
Responsibility of energy expenditure exchange about the

1,125 respondents
representative sample of
population in Nyon and
Jura-Nord Vaudois

> Does proximity matter for social influence?
= -

n Survey Age

w Sex

)

<

3)

Christophe Ballif / Philippe Thalmann / Claudia Binder

198 PV adopters Interest in the environment topic?
Exchange about environment questions
Panel installation in the socialgroup —,  Whereare they
located?

Installation of PV panels by neighbors
Exchange with neighbors

Advice given in the past

Consideration of own impact in the environment
Impact of habits in the environment
Preocupation with climate impact of energy use
Support of environmental protection

Priority given to environmental issues
Professional status

Civil status

Level of education

Are there PV panels
around them?

B ENERGY SUPPLY, ECONOMICS AND TRANSITION

Serra-Coch et al., 2022



=PFL  Proximity effects

Does proximity matter for social influence?
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=PFL - Proximity

Adopters exchange information about EMS, PV & EV around their home
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Personal

P4
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g EMS

= PV
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<

1)
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o ié leisure
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g o Ao commute
(]

> L
9 activity space
1N}

P4
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Serra-Coch et al., under review in 2025



=PFL - Proximity

Both with personal contacts and professionals
With different patterns between technologies
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home
work

leisure

commute
aclivity space

Professional

B ENERGY SUPPLY, ECONOMICS AND TRANSITION
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Social proximity

How about how close we feel to a person? Regardless of physical distance...

o1
[
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=PL - Social proximity

B ENERGY SUPPLY, ECONOMICS AND TRANSITION

Our relationships can be defined in terms of how much we trust people

Same location
at mght

Classmate

(a 100+ times
in Twitter

Trust

- = = Distrust
sessess Unlabeled

Source & Graphics: Cen et al. 2019

'3
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=PL - Social proximity

Trust is key for communication and cooperation = innovation

DIMENSIONS
OF TRUST

Ability

Benevolence

Pl

P2

DIMENSIONS OF
INNOVATION
ECOSYSTEMS

Network
collaboration

Integrity

P3

P4

Interdependency

PS5

Value co-creation

B ENERGY SUPPLY, ECONOMICS AND TRANSITION

Note: P = Proposition

Innovation
objectives

Innovation
Ecosystems
development

'Cities' and sustainability Binder and Serra Coch

Source: Kalil et al., 2020

/ Claudia Binder



=PL - Social proximity

Trust is key for communication and cooperation = innovation

B ENERGY SUPPLY, ECONOMICS AND TRANSITION

Same Wi-Fi in
the daytime

Latent Variables

Binder and Serra
allif / Philippe Thalmann / Claudia Binder

Christophe

Cities and sustainabilit

Coch

Observations

Source & Graphics: Cen et al. 2019



=PL - Social proximity

B ENERGY SUPPLY, ECONOMICS AND TRANSITION

Intermediaries as trust enablers

Factors of
perceived
trustworthiness

Perceived risk

—» | | Benevolence |1+ Trust
| e
i Integrity !
Trustor’s
propensity

L 3

Risk taking in
relationship

L 3

Outcomes

Source: Majava et al. 2016
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Social proximity

Trust is high overall and highest between adopters and their personal contacts

With professionals

n= 1571

i

R
: L m ! } n LK Il“ I' '

T T T
[} 20 40 60 80 100
Trust level (%)

With personal contacts

n= 2,648

i

ol 'l""! ||

PR R . 1 1

T T T T
] 20 40 60 80 100
Trust level (%)

TRUST

Christophe Ballif / Philippe Thalmann / Claudia Binder
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B ENERGY SUPPLY, ECONOMICS AND TRANSITION

There is a relationship between frequency of interaction and trust

| Perspective of Practitioners |

Perceived frequency of contact

0.536%* l

Establishing a
trustful relationship
with researchers

Perceived
appreciation

of own knowledge

and expertise

0.398%*

0.474*=

| Perspective of Researchers

0.356*

Usefulness of the
research project
for the practitioners

Cities and sustainability Binder and Serra Coch

Perceived frequency of contact

0.283*

0.258* Perceived clarity about
the role of the partners
in the project

0.306*

Integration of inputs
from the practitioners
into the research
project

Figure 5. Significant aspects related to the usefulness of the research project for practitioners according to the analysis of the responses of researchers and practi-

tionem (* p< 0.05, **p <001

Source: Binder et al., 2020
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Adopters trust more those with whom they interact more often

Level of

trust

100

80

80

70

60

50

40

30

20

10

B More than six times [l Four to six times  [O] Two to four times  [] Only once

Frequency of interaction

Cities and sustainability Binder and Serra Coch
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=PFL Social proximity "

Trust and frequency of interaction are related in both cases

g FREQ With professionals With personal contacts
= ' »
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B ENERGY SUPPLY, ECONOMICS AND TRANSITION
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With professionals

Distribution of Professional Trust Scores among Different Technologies

= 1039
EMS —_—
. .. . v
" QRN e S R AT T
n= 665
i
n= 203
EV
o 20 40 60 80 100

Professional Trust Score

Proportion of Frequency of Interaction by Technology

n= 1179

0.0 02 04 0.6 0.8 10
Proportion of Frequency of Interaction

s > 6 times

Kruskal-Wallis H
p-value: 0

Dunn's Test (Post-
hoc: (p < 0.05):
EMS vs. EV:p =
0.00000

EMS vs. PV:p =
0.00064

EVvs. PV:p=
0.002

Kruskal-Wallis H
p-value: 0

Dunn's Test (Post-
hoc: (p < 0.05):
EMS vs. EV:p =
0.0

EMS vs. PV:p =
0.0

EVvs. PV:p=
0.00

-6 times

EV adopters exchange less often and trust less the professionals

With personal contacts

Distribution of Trust Scores among Different Technologies

n=1789 Kruskal-Wallis H
p-value: 0
Ems - 4_ b Test (Post
T L O 51t LW I I | L E T T unn's Test (Post-
e e I HITTHT hoer (0 <0.05)
‘ EVvs. PV:p=
0.00959
A —_
n=941
v ]
P ra— m n
I i R MR g RN IR Ii Hli lm"
0 20 4‘0 60 80 160

Trust Score

Proportion of Frequency of Interaction by Technology

n=2'434

n= 1565

Kruskal-Wallis H
p-value: 0.0

Dunn's Test (Post-
hoc: (p < 0.05):
EMS vs. EV:p =
0.0

EVvs. PV:p =
0.00

0.8

1.0

Serra-Coch et al., under review in 2025
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Proximity
Both social and geographical proximity are relevant
And different for the 3 technologies

1,365 (g]&) 1,076

Serra-Coch et al., under review in 2025

home
work
leisure
commute

activity space
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Trust in professionals
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Technologleal
praxdmity

Source; Mcek, 2020

Christophe Ballif / Philippe Thalmann / Claudia Binder
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Proximities
Geography of
innovations

geographical

social

organisational

cognitive |
/

Technologleal
praxdmity

Source; Mcek, 2020
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Proximities
Geography of
innovations

geographical

“the extent to which two
organizations operate
under the same
institutions”

Boschma and Frenken, 2009b, 2010; Boschma and Ter Wal, 2007; Boschma and Frenken 2009a; Boschma 2005; Balland et al., 2022

“the spatial, physical or temporal
distance between economic
actors, both in its absolute and
relative meaning”

. “the extent to which
social members of two
organizations have
friendly relationships

”

“the extent to which
two organizations are
under common
hierarchical control”

organisational

cognitive “the extent to which

two organizations
share the same
knowledge base”

Christophe Ballif / Philippe Thalmann / Claudia Binder
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Proximities

“the spatial, physical or temporal d n
distance between economic £~ad

Geog raphy of geographical actors, both in its absolute and @ mmm— i
relative meaning” \t\\_l

innovations

. “the extent to which
social members of two
organizations have
friendly relationships’

7

“the extent to which two
organizations operate
under the same

“the extent to which
organisational two organizations are

—

Trust & interactions >
Friendly relations

“The extent to which two
organisations are

institutions” “’.’der cqmmon ” affiliated
hierarchical control Association
/ event
Lang Lang cogniti
J s, . SIS “the extent to which
Region Region actor1 @ @ actor?

two organizations
share the same
knowledge base”

Region > institutions (norms)
Language = culture (conduct)

= = o—©O
=work 2 =

expertise/experience > = Field Field
skills /knowledge base Type VS. Type

‘4—»‘

Christophe Ballif / Philippe Thalmann / Claudia Binder
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=PrL  Social network analysis

Interactions between professionals and energy technology adopters

PROFESSIONALS ADOPTERS-PROFESSIONALS
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Christophe Ballif / Philippe Thalmann / Claudia Binder

\

> ADOPTERS

o P Y
1. Interactions of professionals 2. Interactions of adopters 3. Interactions of adopters " 4. Integratiof in geographic
with other organisations with personal contacts with professionals context

B ENERGY SUPPLY, ECONOMICS AND TRANSITION
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Information networks

SNA

v

3 networks

professionals

104 nodes
71 links
density=sparse
degree assortativity=
disassortative
modularity=strong

2’481 demand +

yeogiraﬁhﬁlo\ tontext

340 supply nodes
1’670 links
density=sparse
degree
assortativity=
disassortative
modularity=strong

2’635 respondent +
2’862 contact nodes
3’152 links (1’353
outside home)
density=sparse
degree assortativity=
disassortative
modularity=strong
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=PFL  Information networks
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PROXIMITIES

Organisational

Cognitive

Social

Geographical

n

Professionals <€ Professionals €=  Adopters

€3 Personal contacts

NETWORKS

Christophe Ballif / Philippe Thalmann / Claudia Binder
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=PFL - Geographical Proximity "

Proximity is more relevant between adopters than between professionals
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Social proximity is associated to frequency of interaction in all networks
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=PFL - Proximity dimensions

Different balance of proximities for the three networks

B ENERGY SUPPLY, ECONOMICS AND TRANSITION

PROXIMITIES

Organisational

Cognitive

Social

Geographical

-
o

Christophe Ballif / Philippe Thalmann / Claudia Binder

n

Professionals €= Professionals €=  Adopters

€3 Personal contacts

NETWORKS

Serra-Coch et al., under review in 2025
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Proximity to compensate characteristics of the technology

Observability
Trialability
Simplicity

| Compatibility |

Geographical

Proximity

Social

Proximity

Observability
Trialability
Simplicity
Compatibility

=y
-3
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=PTL Proximity

How do they relate to the innovation-diffusion process?

PROXIMITIES

Organisational

Cognitive

Social

Geographical

7

Cljristophe Ballif / Philippe Thalmann / Claudia Binder

] Professionals

€« €«>

Professionals

Adopters

<>

Personal contacts

" NETWORKS



EPFL Proximity dimensions -

Geographical and social proximity are more important the further along the process

A
PROXIMITEES| T A
Organisational -
. TIME
v
Cognitive & i A A
PO
Q W7
SN
Social » ‘ ‘
Geographical

= Professionals €—>» Professionals €—> Adopters <€—>» Personal contacts NETWORKS
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B ENERGY SUPPLY, ECONOMICS AND TRANSITION

Empirical take-aways

Adopters exchange around home, with close contacts

Trust is a very important factor, and it seems to be built on the frequency of
interactions

Different actors(professionals-adopters-personal contacts) need different
proximity dimensions

Geographical and social proximity become more important the further along in
the process.

=y
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=PFL  How are these information exchanges?

With —~
whom? ))? ?(\s When?
\
Gl
o X Hs About
g ® § what?
Where? ) /\\%
/ &__>/ (
%
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Withwhom? )

“neighborhood effects” do not happen among neighbors
Particularly for EV adopters

Personal contacts

Person living in my household
Friend

Work or study colleague

JNONO

Other family member or relative

Acquaintance

Other

Neighbor

0% 5% 10% 15% 20% 25% 30%

Most relevant personal interaction during the decision process to adopt the technology.

Serra-Coch et al., under review in 2025



=PL Where? )

Technology adopters exchange information mostly at home, particularly

Personal contacts

My home
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My work / office location

Their home

Their work / office location

Other

Visits

JNONO

Outdoor recreation
Food & drinks
Event

Sport

Shopping

Culture & education

1111111“1'

Family business
0% 5% 10% 15% 20% 25% 30% 35%

Place of most relevant personal interaction during the decision process to adopt the technology, excluding those that interacted
with their partner or other person living in their household.

B ENERGY SUPPLY, ECONOMICS AND TRANSITION

Serra-Coch et al., under review in 2025
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=PFL About what?

Personal contacts:

 Introduce the technology

» Share success stories and personal experiences
Professionals:

» Provide practical details

« Explain financial viability
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a. Professionals b. Personal contacts

Christophe Ballif / Philippe Thalmann / Claudia Binder

: SuccessStory
(Z) SpecificWay:
E
(£ Possibilityform
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= Oth
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=
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(@]
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(2]
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L 1
z 1
w | Awareness
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=PFL About what? )

EV adopters seem less interested in economic factors but more in success stories
adopters seem more interested in economic factors

A\
a. Professionals b. Personal contacts H

SpecificWays

Possibilityforme

Investment

FinancialAid

Confirmation

Characteristics

BenefitsRisks

Awareness

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 .000 0,625 0_{;‘50 0.075 0.100 D‘]_IZS D_]_ISD 0.1‘75

Serra-Coch et al., under review in 2025



=PFL Informationexchange

Information types

> P
S
= : : , . ©
{,‘, Clustering using Latent Semantic Analysis (LSA) g
wl LSA focuses on reducing the complexity of the dataset by §
2] identifying pattemns (latent structures) in the data, making it easier s
g to group similar data points based on these pattems s
o
® e ® o. s o . . . %
Information | € ————>  J& ¢ e Information exchange situation 5
Exchange Trusilevel %gi Clusters the most relevant in person interaction =

Situation Type of relation ~ ® * °* o0 when discussing the technology...

L]

Gl Place o* ::‘ ** /\

a. Professionals b. Personal contacts

Level of trust

B ENERGY SUPPLY, ECONOMICS AND TRANSITION

Clustering using k-prototypes

K-Prototypes clustering is a
variant of the K-Means
algorithm designed to handle
mixed data types, including
both categorical and
numerical features

Level of Innovativeness
Level of knowledge

Type of link
Place of exchange

Information type: Clusters



=PFL  Information exchange

p
(@]
-
-
2]
@
<
&

Different types of exchange play diverse roles...
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=PFL  Rogers: 5 stages of decision-making
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Personal context

Area of activity - Draw a polygon of the approximate area
where you spend most of your time in a regular week.

Where is your home?
Where do you work?
Your commute route / daily route?

Leisure, hobbies & others
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£PFL  From spark to private, with different contexts
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EPFL spaces Of inteﬁace To generate 3

“meeting places”

E where diverse

D people overlap

[

(70}

7

<

© Intense

urbanity

_ Spaces of
5 interface
%]
=z
& Active socio- _
s spatially close Open social
3 diffusing actors structures
=
2
§ professionals / Which create
> and convinced opportunities to
& adopters meet “others”
o
]

Serra-Coch et al., under review in 2025
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Empirical take-aways

= Neighbourhood effects do not happen among neighbours
= We need spaces of interface that foster interactions

Christophe Ballif / Philippe Thalmann / Claudia Binder
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Glasmeier, 1991; Maillat, 1995; Moine, 2013; Senker, 1995
Serra-Coch et al., 2025



epFL Practical Contributions

Linking Infrastructure with
Sufficient Connectivity and
Balanced Diversity

Christophe Ballif / Philippe Thalmann / Claudia Binder

Fostering Spaces of Interface to
Increase Information Exchange
= With urban intensity

- Active close actors

— Open social structures

B ENERGY SUPPLY, ECONOMICS AND TRANSITION

Stravrides, 2006; Cenzatti, 2008; Wolfrum, 2018

Serra-Coch et al., 2025
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Practical Contributions

Linking Infrastructure with
Sufficient Connectivity and
Balanced Diversity

Nurturing socio-spatially mixed
contexts that support trust and
openness

Fostering Spaces of Interface to

Increase Information Exchange

Bnejamin, 1925; Breschi, 2001; Nello, 2011; Mufioz, 2018
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Bridge the gap
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Theoretical leaming points

= Diffusion of innovations: innovation + channels + time + social system
= Relevance of interpersonal communication

= Social network analysis

Christophe Ballif / Philippe Thalmann / Claudia Binder

= Homophily vs. heterophily
= Strength of weak ties
= Vertical diffusion

= Proximity dimensions
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Empirical take-aways

Social influence matters for the diffusion
Face-to-face interactions are very important

Heterophilic networks with intermediaries bridging groups and vertical
diffusion between different people support the diffusion of innovations

Adopters exchange around home, with close contacts

Trust is a very important factor, and it seems to be built on the frequency of
interactions

Different actors(professionals-adopters-personal contacts) need different
proximity dimensions

Geographical and social proximity become more important the further along in
the process.

Neighbourhood effects do not happen among neighbours
We need spaces of interface that foster interactions
Different patterns for different energy technologies

=
S
-

Christophe Ballif / Philippe Thalmann / Claudia Binder
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