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IEBB Theme 2: Insights into Renovation Processes
and Use (not Decisions)

Goal:

* new data insights and tools
e to guarantee performance of energy- and indoor climate systems

Activities:
* Modelling

* Monitoring
* Propose user-centred design
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Are current renovations not user-centred?

o]
TU Delft



Are current renovations not user-centred?

Previous research:

* wrong use

* bad installation

* more monitoring needed
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In-depth monitoring of 16 renovated dwellings
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In-depth monitoring of 16 renovated dwellings:
Results: residents’ ‘wrong’ use is reasoned and normal.

Residents open windows because

* residents are too warm — discomfort
* residents do not trust their ventilation systems
* residents are bothered by noise from their ventilation systems

Effect:
Energy performance and indoor air quality is not always good enough.
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In-depth monitoring of 16 renovated dwellings:

Results: residents’ ‘wrong’ use is reasoned and normal.

Residents do not use and maintain their
home systems well because

e Systems are often very difficult to use

* Systems are often not made for residents

Effect:
Energy performance and Indoor air quality is
not always good enough.
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Why these problems?



Why these problems?

e Lack of user-centred design
* Lack of feedback loop in renovation processes
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User-centred design of residential energy renovated buildings

 User-centred methods adapted to renovation process. Please also see report
shortly on IEBB website. New developments: more-than-human design methods

* [t requires system change in the building chain

- Designs should be approached from user perspective
- Communication on a level with residents — also facilitate bottom-up

- Process more iterative
e Also needs addressing: accessibility of buildings (-> new norm NEN 9120)

www.tudelft.nl/en/tu-delft-urban-energy/research/projects/iebb
s.u.boess@tudelft.nl
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Co-creative spaces for energy transition in communities: TU/e e
co-creation games + digital behavioural twins

Ioulia Ossokina - Urban Energy Symposium 2024 - 19/11/2024 Delit

Millions of dwellings need to Often, people have to decide together How to find best solutions when individuals differ in
become more sustainable (VVE, neighbourhood, complex). their preferences for environment, costs, comfort?

dllectieve inkoopact

onnepancien o 1/ g enercle
olatie aEe buurtwarmte

rFlnanc;eel aantrekkeh k,
etrouwbaar en Boede seryjce

uw uw
€ @ &
Cost Comfort Environment

04'9 . z EINDHOVEN ‘ WOONLINIE
PO cibicnstvoor ondemmenmend ¢ & TKI URBAN ENERGY energle v P. E- g olan wonen C’S t
4 Nederland . .. Topsector Energy BESTO DUURZAAM hler I e




EINDHOVEN

Co-creative spaces for energy transition in communities: TU/e @i

TECHNOLOGY

Based on projects with: Theo Arenize, Julia
Kaltenegger, Taanis Karigar, Stephan Kerperien,

A co-creation game Pieter Pauwels and others

*  Which elements of home upgrades are most
important for people?
* How does this differ per group?

Digital behaviour twin

* Mimics choice behaviour of individuals
e Predicts % support, helps prioritize

Predicts support for different home upgrades Helps prioritize renovations

PFrobabllity to dnoose

0.2

0.73

Enter characteristics

Solar Panels Renovation priority

B First priority
B Second priority
[ Third priority
[ None

[ Facade Insulation

Floor Insulation

Selegted Renovation Package

Roof Insulation



Economics: people choose for home upgrade if this increases utility

Comfort Utility Nuisance

@ Environment . Costs

AIR VENTILATION

SUSTAINABLE HEATING

ROOF INSULATION

Utility, =c*comfort, + m*environment, - k*cost, - o*nuisance, + €,

Utility pgrade > Utility o upgrage 2 DO IT!

TRIPLE GLAZED,
AIRTIGHT WINDOWS

But what are the weights of different attributes
(comfort, environment, cost)?

WALL INSULATION

- Discover with a GAME-OF-CHOICE

EINDHOVEN
UNIVERSITY OF
TECHNOLOGY



Example: trade-offs and compromises in energy collectives

Package 1

Package 2

040
ehergle ay

BEST/) DUURZAAM

Wall + Roof

M1-EPS (cavity)

M2-Glass Wool (cavity)

M1-Glass Wool (roles) M2-Rock Wool (plates) M3-Wood Fibre-(plates)

e ad
" EINDHOVEN

Installation method

Second layer inside

(FPT)

Injection Injection Second layer inside Second layer inside
Rc-Value (Wall, Roof) 1.7,2.5 1.7,2.5 4.0,6.5 4.0,6.5 4.0,6.5
Thickness (Wall, Roof) | 6 cm, 8 cm 6cm, 9 cm 14 cm, 22 cm 14 cm, 23 cm 15 cm, 25 cm
Energy bill saving (€/a) | 235.44 235.44 358.28 358.28 358.28
Investment Cost (IC) €2,693.32 €2,626.65 €2,901.16 €3,435.29 € 3,730.06
Financial Payback time | 14 years 14 years 10 years 12 years 13 years

CO2 footprintin
manufacturing

1,348.94 kgCO2eq

249 kgCO2eq

1,349.77 kgCO2eq

1,774.32 kgCO2eq

1,028.61 kgCO2eq

(E)

CO2 payback time (CPT) | 2.9 years 0.5 years 1.9 years 2.5 years 1.4 years

Street noise reduction 25% 50% 50% 50% >50%

Humidity regul. NO NO NO NO YES

Life expectancy 75yr 50yr 50yr 50yr 40yr

Fire resistance Flashover before 2 min |No flashover (A) No flashover (A) No flashover (A) Flashover after 10min

(C/D)




Game-of-choice (stated choice experiment)

Attributes

In which way will insulation be installed?
What will it cost me to insulate my house?
What are the energy savings?

What are the yearly CO2 savings?

Does insulation reduce street noise?

|s there a comfort improvement in house?

Your choice

© ® &

Cost Comfort Environment

Package 1

Insulation injected inside the cavity wall.

3500 euro

500 euro yearly

a00 kg (equal to planting 40 trees)
Yes 25% less noise than now

Mo only energy saving

Package 2 Mone of these

False wall inside (6cm thick) with insulation plates behind it.
2500 euro

500 euro yearly

00 kg (equal to planting 40 trees)

‘Yes 50% less noise than now

Mo only energy saving

- m
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Digital behavioural twin predicts support and shows trade-offs

Make a choice: insulation

Predict the support for a package

Attributes

Inwhich way will insulation be installed?

What will it cost me to insulate my house?

What are the energy savings?

What are the yvearly CO2 savings?

Does insulation reduce street noise?

|s there a comfort improvement in house?

Market share

Package

Insulation injected inside the cavity wall

2500 euro

200 euro yearly

400 kg (equal to planting 20 trees)

Yes 25% less noise than now

Mo only energy saving

69.85%

Valuation
(thousand
eurao)
0
0
0
0
UTILITY
o 2




Digital behavioural twin predicts support and shows trade-offs

Make a choice: insulation

Predict the sinnort for a narkasze

Valuation
Attributes Package (thousand
eurao)
In which way will insulation be installed? False wall inside (6cm thick) with insulation plates behind it v -5
What will it cost me to insulate my house? 2500 euro - 0
What are the energy savings? 300 euro vearly - 0
What are the yearly COZ savings? 400 ks (equal to planting 20 trees) v 0
Does insulation reduce street noise? Yes 25% less noise than now v 0 leTY
Is there a comfort improvement in house? Mo only energy saving A 0 Q' ’

Market share 43.05%




Digital behavioural twin predicts support and shows trade-offs

Make a choice: insulation

Predict the support for a package

Valuation
Attributes Package (thousand
euro)
In which way will insulation be installed? Falsewall inside {&cm thick) with insulation plates behind it - =
What will it cost me to insulate my house? 2500 euro A 0
What are the energy savings? 500 euro vearly - 2
What are the yvearly CO2 savings? 200 kg (equal to planting 40 trees) hd 2 \
_ _ , UTILITY
Dioes insulation reduce street noise? Yes 50% less noise than now o |.
Is there a comfort improvement in house? Yes draught disappears w 2 :

Market share




Digital behavioural twin helps prioritize renovations, early in process
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LBD Server

]
backend

Digital behavioural t

frontend

database

N

P

My Project

Important: do not forget to

Ref. Package Energy Life Cycle Costing Market
. Assessment . -
design Performance . Calculation Potential
Calculation
A i 1 t )
F N
‘ Interface
scenarios
‘ Semantic Data
F
v v v v
Building product Policies NMD Costing Consumer
data manufacturer preference
/ Technical \ / User experience
Roof insulation OO No draught in attic
Facade insulation OO0
express effects as user experiences Floor insulation — OO Warm feet
Solar panels OO Green energy

\_ J




Summary and next steps; check www.bel-tue.nl

5+ co-creative spaces for partners; 2000+ deelnemers
Next step: PONG Phasing Out Natural Gas

- Including eXtended Reality

1) Co-creative space helps:

- Track trade-offs and compromises in an early stage
- Make best home upgrades for communities
- Distinguish segments and prioritize policy

- Test ideas.

2) Important: Talk to residents in terms of user experience. Use visuals. -

EINDHOVEN
I U UNIVERSITY OF
TECHNOLOGY


http://www.bel-tue.nl/

Trigger my motivation and
remove my barrier

Latent class analyses of homeowners' perception of home energy retrofit

Dr. Queena K. Qian
Associate Professor

Behaviour and Governance in Sustainable Transition
Management in the Built Environment Department
TU Delft / Faculty of Architecture and The Built Environment

Urban Energy Institute Symposium, 19 Nov, 2024, Delft

Shutong He?, Queena K. Qian?, Jarry T. Porsius?

1 Delft University of Technology, the Netherlands
2 PBL Netherlands Environmental Assessment Agency, the Netherlands

Submitted to Energy Research & Social Science

3 INTEGRALE ENERGIETRANSITIE
TU Delft BESTAANDE BOUW
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Check je isolatie

Leestijd: 2 minuten

Informational

Isolatie-zelfscan

Naar de zelfscan >

Milieu Centraal

Doe de GRATIS woningscan

Gratis hulp en advies bij het verduurzamen van je huis
+/ We geven snel inzicht in wat realistisch is voor jouw huis

+/ We helpen bij het vinden van aannemers

+/ Envragen offertes voor je aan

/' Met € 5,000,- WoonWijzerGarantie (Bekijk De 7 Zekerheden)

Doe hier de GRATIS woningscan! Klik hier voor VVE's

cemeente Rotterdam
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i Duurzaam
Den Haag >Rz MENU

HULP VAN EEN
ENERGIECOACH

Meld je aan voor een gratis energiecoachgesprek of dakgesprek met
een coach uit jouw buurt. We nemen contact met je op om een afspraak

% te maken.
N

Technical

E 3

Watch on (3 YouTube

Duurzaam Den Haag



(" Mijn RVO /

e M Rijksdienst voor Ondernemend
P25 Nederland

Home Onderwerpen v Subsidie- en financieringswijzer Over ons Contact Zoeken Q
Home  Investeringssubsidie duurzame energie en energiebesparing (ISDE) ~ I1SDE: Subsidie voor verduurzaming van uw woning
| Open voor aanvragen

ISDE: Subsidie voor verduurzaming van uw woning

Gepubliceerd op: 30 juni 2017 Laatst gecontroleerd op: 3 november 2023

Gebruik de Investeringssubsidie duurzame gie en energiebesparing (ISDE) om uw woning Deel «
te verduurzamen. Zo vraagt u geld terug nadat u een (hybride) war
elektrische kookvoorziening laat installeren. Of nadat u uw woning isoleert of deze aansluit
op een warmtenet. Ruim 160.000 woningeigenaren hebben dit jaar ISDE aangevraagd.

bl
), ZONT of
Hoort bij: T

Bouwen en wonen

Klimaat en energie

A
Rijksdienst voor Ondernemend

Nationaal o ,
Warmtefonds Particulieren v VWE's v  Veelgesteldevragen Overons K

Groen licht voor jouw verduurzaming

Energiebespaarlening

De Energiebespaarlening is een aantrekkelijke lening waarmee eigenaar-
bewoners energiebesparende investeringen voor hun eigen woning kunnen
financieren. Het Warmtefonds wil het mogelijk maken dat iedere eigenaar-
bewoner de eigen woning kan verduurzamen. Daarom komen ook
huizenbezitters die ouder zijn dan 75 jaar of onvoldoende leenruimte hebben
mogelijk in aanmerking voor deze lening.

]
T U De I ft Nationaal Warmteronds
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Our approach

Identify consumer segments Tailored policy/market interventions

« Segmentation according to perceived motivations and barriers. - Identify typical characteristics of consumer segments.
« A sample of experienced Dutch homeowners (N=1011). » Propose policy and marketing interventions for
. Latent Class Analysis (LCA) - a person-oriented analysis potential consumers, based on

discovering probabilities of class membership. o socio-demographic characteristics

o behavioural reasoning

o behavioural patterns
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OO Behavioural reasoning theory

Reasons for and reasons against adopting
innovations differ qualitatively, and they influence
consumers’ decisions in dissimilar ways westaby, 200s).

dh -
@é Latent Class Analysis

A statistical method used to identify unobserved
subgroups in a population with a chosen set of indicators.
(Nylund-Gibson & Choi, 2018).
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0.50

0.25

0.00

Class-conditional outcome probabilities

5 segments were identified for motivations

Motivation (reason for)

Latent class (share)

-1 Class 1(26.7%)
Class 2 (6.8%)
Class 3 (14.7%)

~~ Class 4 (6.3%)
Class 5 (45.4%)



Class 1: Balanced motivation homeowner (26.7%)
« Driven by financial, hedonic, environmental, and practical motivations in a balanced manner.

- Saving energy cost is not a concern.
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Class 2: Individual utility maximiser (6.8%)

« Homeowners in this segment all identified saving energy cost, investing in their homes,
and increasing home comfort as their top three motivations for energy retrofitting.
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Class 3: Immediate utility seekers (14.7%)
« Similar to the “individual utility maximiser” [Class 2], except that
« they were driven mostly by immediate gains — saving energy cost and increasing comfort;

« cared less about the long-term investment in their homes.
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Class 4: Environmental and immediate utility maximiser (6.3%)
« Similar to the “immediate utility maximiser” [Class 3], except that

« homeowners in this class were homogeneous in the pro-environmental motivation.

[72]
@
= 1.00
o]
(4]
S
a.0.75 Latent class (share)
% +1- Class 1 (26.7%)
g 050 e Class 2 (6.8%)
6] AN Class 3 (14.7%)
© p. 4 ’ N
s i \ Class 4 (6.3%)
§ 0.25 . ~ o \ /- 4k - 5 Class 5 (45.4%)
O s F o -
; .
@ 0.00 @
o N N N N N N S N
& & & & & & & &
& & S ® § & < @
N AN N 9 2 & N 2
& %N 2 e & \ & @Q)@
2 ° & 3 o+ S & <
) R D & %) & @
\%]
< & & v 2 3 NS
CO@ & J\Cb [}
@ o N
> 2 9
%) @G '(\Q,
° Qq‘\o\
)
Q P

“]
T U D e I ft Motivation (reason for)



Class 5: Environmental-financial sensitive majority (45.4%)

« Characterised by relatively high probabilities of indicating the three financial motivations
and the environmental motivation.

- Increasing home comfort and aesthetics are less a consideration.
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Class 1: Balanced financial and feasibility barriers (72.3%)
- Affordability and feasibility are major concerns.

« Also bothered by the lack of time, knowledge, and skills.
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Class 2: Lack of demand (24.3%)

« All homeowners in this class indicated that there is no need to further improve home
energy efficiency.
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Class 3: Prominent non-financial barriers (3.4%)

« Hindered by mostly transactions costs — time and hassles — and the lack of knowledge
and skills.
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Motivation Class 1
Motivation Class 2
Motivation Class 3
Motivation Class 4
Motivation Class 5

Barrier Class 1

Barrier Class 2

Barrier Class 3
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Motivation Class 1

Motivation Class 2

Motivation Class 3

Motivation Class 4

Motivation Class 5

Barrier Class 1

Barrier Class 2

Barrier Class 3

0.8

0.6

0.4

0.2

0.2

-0.4

-0.6

-0.8

The probabilities of reasons for classes
membership and reasons against classes
membership are not strongly correlated.

\ 4

Leveraging motivations and addressing

barriers should be considered separately in
interventions.
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Table. Share of observations per cross-tabulated latent class.

Class 1 Class 2 Class 3
Balanced fin. and Lack of demand Promiment non-fin.
feasibility borriers barriers
Class 1
Balanced motivation homeowner L.5% 4.5% 0.7%
Class 2
individual utility maximiser 5% 1.6% 0.3%
Class 3
immediate utility seeker 1.2 3.2% 0.4%
Class 4
Env. and immediate utility maximiser 4.5% 1.2% 0.2%
Class 5 o e s

Env. - financial sensitive majority




Policy implications: Example persona
Environmental-financial sensitive majority x Lack of demand (13.8%)

-
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« This person is 60, towards her retirement.

« She is highly educated and has a medium-high income.



Policy implications: Example persona
Environmental-financial sensitive majority x Lack of demand (13.8%)

@ « This person is 60, towards her retirement.

e « She is highly educated and has a medium-high income.

« She cares about saving energy cost and saving the environment.

« Getting subsidy and becoming energy independence also motivate her to
take energy retrofit measures.

« Increasing home comfort and aesthetics are less a concern for her.

« She is happy to take actions as long as there is a need.
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Policy implications: Example persona
Environmental-financial sensitive majority x Lack of demand (13.8%)
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This person is 60, towards her retirement.

She is highly educated and has a medium-high income.

She cares about saving energy cost and saving the environment.

Getting subsidy and becoming energy independence also motivate her to
take energy retrofit measures.

Increasing home comfort and aesthetics are less a concern for her.

She is happy to take actions as long as there is a need.

She has a strong preference for installing solar panels.



Policy implications: Example persona
Environmental-financial sensitive majority x Lack of demand (13.8%)

« This person is 60, towards her retirement.

« She is highly educated and has a medium-high income.

« She cares about saving energy cost and saving the environment.

« Getting subsidy and becoming energy independence also motivate her to

take energy retrofit measures.
« Increasing home comfort and aesthetics are less a concern for her.

! « She is happy to take actions as long as there is a need.

« She has a strong preference for installing solar panels.

=
0 S

Emphasising environmental values of energy retrofit, and providing subsidies,

smoothing the subsidy application process can be effective interventions for this person.
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ABSTRACT

Over half of all d | buildi in the are d. In this study, the
influence of behavioural factors on individual decisions toward energy efficiency renovations
(EERSs) was investigated. This study focused on contextual (e.g. building characteristics), personal
(e.g. of energy c and factors (e.g. improving comfort).
Logistic regression analyses were selected as the preferred method of analysis. The
Netherlands's housing survey energy modules, which was conducted in 2018, was the basis of
these analyses. 2878 homeowners were surveyed. Behavioural factors that influence the
homeowners’ decisions were investigated for four types of EERs: (1) double glazing, (2)
insulation, (3) photovoltaic (PV) panel, and (4) sustainable heating. It was found that
homeowners' preferences for double glazing were mainly influenced by the characteristics of
the building and household and motivation to adopt EERs. Sbmllarly, insulation and PV panels
were to be mainly influenced by building characteristics. For heating, a combi

of building and household characteristics and personal factors (e.g. deliberate gas reduction)
influenced the decisions regarding this EER. None of the personal factors had a significant
impact on the decisions regarding installation of double glazing; in contrast, the installation of
PV panels was found to be highly influenced by these factors.
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Keywords:
Energy retrofit

Local autharities

Netherlands has set an ambitious target to reduce GHG emissions by 95% by 2050 campared to the 1390
baseline. Several factors, such as low retroftting rates, lead to uncertainties in achieving these targets. In
rate of the ipied homes is low.
ter different types of barriers when deciding to make energy retrofits. The purpose of ths study is to
explore the policy implications of the main identified influencing factors and consequently the potential
‘mismatch between current policy and the homeawners' actual needs. We used semi-structured inter-
views and focus group meetings with experts from the Largest cities in the Netherlands as the data col-
lection methods, We identified the discrepancy between current policy and the actual needs of
Bomesners as follows: {2 lss atiention 1o the right message and the right messenger: policymakers
cannot motivate the households. convinee
through the in quality of lfe, the expected cost savings, and the
integration of energy retrofits into the maintenance of the hame (message effect). Moreover, the trust-
worthiness and familiarity of the energy ambassador with the households are the main characteristics
of these ambassadors (messenger effect). (b) the lack of integrated financial. informational and technical
support: the main identified transaction cost barriers (non-manetary costs) are difficulties to inspire
homeowners to carry out energy retrofits, lack of knowledge on how to start the energy retrofits, many
steps in carrying out energy retrofits of old hauses. More importantly, there s a lack of an active and
accessible party in the market to reduce the financial, technical and informational barriers
& 2022 The Author(s). Published by Elsewier B.V, This is an open access article under the CC BY icense
reativecommons.orgilicenses by/4.0/)

ARTICLE INFO ABSTRACT

Keywaords: In the built environment, improving the energy efficiency of existing building stock through retrofitting is the
Energy eficiency top pillar 1o mitigate climate change. Despite the efforts made by local authorities w provide techaical and
Home energy retrafit

Perceived social norms
Informational social influence
Normative social influence

financial supparts, the home energy retrofit rate remains low. This study aims to improve the understanding
of how homeowners make their energy retroflt plans in a soclal environment, thereby informing behavioural
policy (reldesign. Using a sample of inexperienced retrofitiers among Dutch homeowners (N = 556, we
investigate the relationship between perceived social norms and energy retrofit plans, The results show that
homeowners who perceive a positive injunctive norm have an 11.8 percentage point higher prabability of
making a hame energy retrofit plan compared to thase with a non-positive perception. Perceived injunctive
norms are also significantly associated with the number of planned retrofit measures and aligned with multiple
direct barriers and motivations for retrafitting, However, perceived descriptive narms are only assoeiated with
the number of planned retrofit measures, and are even correlated with stronger perceived barriers, We conelude
by discussing different soelal influence pathways of descriptive and injunetive norms, as well as the potential
of leveraging soclal noems as a behavioural policy Intervention to promote home energy retrofit.

1. Introduction

social norms. Individual behaviours in the built environment are in-
separable from the social context (Abreu et al,, 2019; Dean et al,

Improving energy efficiency has long been recognised as a success- 2016; Rajaee et al, 2019). Within a social context, individuals tend
ful and cost-effective strategy to reduce energy demand (IEA, 2023),  to conform to social norms, including the norms that imply social
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Transaction costs as a barrier in the renovation decision-making m
process: A study of homeowners in the Netherlands S

Shima Ebrahimigharehbaghi®, Queena K. Qian, Frits M. Meijer. Henk ]. Visscher
Dyt Umersiy of TACBateg. FACkTy of ATCAIIFCTIT N Me B EMVTONTED: OTE, PG 154, ey Bl 2525, O Nemeuats

ARTICLE INFO ABSTRACT

Ak ey The rencwation of housing stack in the Netherlands has the potential 1o help achicving the country's
e 25 pagues 21 climate change targets. However, there aw non-masetary Transaction Cost (TC) factors, such 2 search-
Revised 10

img, for information and finding a refisble professionljcontractos, that present barriers to householders
when making the decisicn 10 renovate o not. This study evaluates the impact of the transiction csis an
the renovation decision-making process for two groups of householders. current renowators and poter-
epwontz: tial renvatars, and for theee types of renovations, exberioe remavalivns, inlerion reoovations, and energy
Renmaion effciency renmations. The study analyses howscholder eaovation decizions in elation to TC barriers

Arreped mm:nur, 2w
il coline 13 Feixuary 2020

Energy effiiency renowarion at different stages of the renovation processes. The data was collected from 2 survey of 1776 home-
Hamewnes awmers in the Netherlands. The main identified TC barriers wers found to be at the cansidecstion, deci
Decision-making siom, and exscution phases of the reaovation decision-making process, and are: finding a reliable profes—
i o ) sionaljcontractor to do exterior renavations, deermining costs for mterior renovations. and finding ways
The metherands 10 increase the energy efficiency of the house using energy-saving renovations. The main sources of in-

formation for householders are construction sores/lo it Yoorsell (1Y), installatiors and mainenanc:
companics for exterior and energy efficiency renovations, while for interiar renavations i is corstruction
stores{[J¥ companies, Internet, and recommendations. from Camily(friends. The adings from this sudy
contribate to mare effectie management and distributicn of both information and fnapcial resurces in
relatian to the renavatian of housing siock

2020 The Authors. Published by Elsevier LV,
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Behaviour is important

Equity and Inclusion

Prioritising equity, climate justice, social justice, inclusion and just transition processes can enable adaptation and ambitious mitigation

actions and climate resilient development. Adaptation outcomes are enhanced by increased support to regions and people with the

highest vulnerability to climatic hazards. Integrating climate adaptation into social protegh silience. Many

options are available for reducing emission-intensive consumption, including throu
benefits for societal well-being. (hieh confidence) {44, 45}

behavioural and lifestyle changeg with co-

IPCC AR6 Synthesis Report. Summary for Policymakers, 2023



Hybride warmtepompNanaf 2026 verplicht bij

vervanging cv-ketel

Vanaf 2026 wordt een hybride warmtepomp de standaard voor het

aan vervanging toe is. Voor woningen die niet geschikt zijn, is een

verwarmen van woningen, kondigt het kabinet dinsdag aan. Dat betekent

dat mensen verplicht worden om zo'n pomp te installeren als hun cv-ketel

elektrische warmtepomp of een aansluiting op het warmtenet ook een optie.

_ =l
¥ Minder warmtepompen doorvol'stroomnet? "‘Boel
hoeft niet overal op slot’

Door Jeroen Kraan

5 mei 2024 om 12:00

Update: 4 maanden geleden [ 2 TAR reacties ] [ &2 il ]

Huishoudens in een deel van het land krijgen het advies om geen

elektrische warmtepomp te nemen, maar een hybride. Door de drukte op
het stroomnet is er volgens het demissionaire kabinet geen ruimte voor
volledig elektrische modellen. Een gemiste kans voor de verduurzaming

van woningen?

Heat pump, district heating? A complex multi-actor problem

'1 ‘ 7'-:‘

HUIS, TUIN & HOBBY n u D E

Warmtepomp niet langer verplicht: alles op een
rijtje
Publicatiedatum: 8 juli 2024

Met het aantreden van het kabinet-Schoof is het vanaf 2026 niet meer verplicht om een
(hybride) warmtepomp te installeren bij het vervangen van uw oude verwarmingsinstallatie. Is
het met het vervallen van deze maatregel nog wel de moeite waard om uw oude cv-ketel te
vervangen door een hybride warmtepomp?

54



CLIMACS model

Behaviour in Transitions course (MSc Engineering and Policy Analysis)

Behaviour |Description Example

Continue Continue old behaviour as itis |Continue buying vegetarian food

Learn Learn new behaviour Installers must learn how to install heat pumps

Increase Increase Increase the number of times you cycle to work

Mitigate Reduce the current behaviour |Reduce meat in your meals

Adapt Minor changes to old behaviour [Do the laundry at a different time of the day

Change Major changes to old behaviour [Policymakers integrate behaviour insights in their policy design
Stop (quit)  [Stop completely Never smoke again

%
TUDelft




Contextual and psychological factors influencing behaviour in energy transitions

Psychological
Factors

Economic

Factors

Behaviour

Environmental
Factors

Social
Factors

Institutional
Factors

Technological
Factors

%
TUDelft .



Policymaker

What a hassle!

]
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Installer

What a hassle!

]
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Consumer

What a hassle!
OVERFED
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TUDelft

Research Projects

Checkiists  Courses  About

Applying behavioural
insights to energy policy

A toolkit for practitioners

This toalki is intended for and
programmes ta reduce emissions of citizens and businesses,

Energy an ftizens and businesses might respond to them in
unexpected ways. This toolkit will help yeu consider how people could respond to your
programme and increase the likelinood that it will achieve its intended outcome.

To begin, please select the path that best matches your needs and answer the
questions that will follow. You will then be presentad with personalised racommendations.

1am developing a new programme
You are designing a new programme to reduce emissions of citizens and
businesses. Choosing this path will help you consider different types of

Iam improving an existing programme:
You are cither implementing of refining a programme that already exists.
Choosing this path will help you consider the underlying factors that might
be affecting the programme’s success.

— Idon't want personalised recommeandgations, take me directly to the behavioural
checklists
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NEW YORK TIMES BESTSELLER

=
“Few books can be said to have changed the world, but Nudge did.
- - The Final Edition is marvelous: funny, useful, and wise." D U N ’ T

—DANIEL KAHNEMAN

NUDGE [t

THE FINAL EDITION
Ru\st“““ :
JPDATED

T0 IGNORE

ABOUT | crymare
RICHARD H.THALER IT BHANGE

WINNER OF THE NOBEL PRIZE IN ECONOMICS

and

CASS R.SUNSTEIN

WINNER OF THE HOLBERG PRIZE

CASS R. SUNSTEIN

COAUTHOR OF THE NEW YORK TIMES BEST SELLER NUDGE

David Halpern

INSIDE | g

THE PR FAST .o SLOW

NUDGE

e —
HU”NIT DANIEL

changes RS R
can make a AR s K A H NEMAN
. N ® New chapier on the uniey prisciple
big difference \ o e suakahis hos Ayl Basinesees
5 WINNER OF T T

ey ROBERT B. CIALDINI, PH.D.

THINKING,

Sludge

What Stops Us

from Getting ﬂwings Done
and What to Do about It
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Millions of dwellings need to become more sustainable, ? h
but residents doubt whether to energy retrofit.

i _-(7.%7# This study: mechanisms at work in
h - .

ﬁ ﬁfﬁﬁ @;‘ ] L%M\%Mﬁ community-led retro.fits

Can block leaders stimulate people to
Nationaal Programma Lokale Warmtetransitie retrofit?

Goal: How large and far-reaching is the effect of block
leaders on neighbours? How to choose optimally?

Do You Listen To Your Neighbour? The Role of Block Leaders in Communlty—

led Energy Retrofits TU/e



Why do we use the power of the collective?

Consumers face barriers Communities reduce barriers Block leaders in communities speed
towards adoption through peer influence up information diffusion and
increase compliance

Do You Listen To Your Neighbour? The Role of Block Leaders in Community- TU/e
led Energy Retrofits



Case Study: Buurkracht

Collectively purchasing a retrofitting measure:

N v, N * ‘Block Leaders’ define
N (=) neighbourhoods
g7y B\ \Zz /=2
0 fora|
(A Ve * Actively managing campaigns
— &

e Externalities:
S - cheap talk

e (O p. — reduce barriers
2 R T buur
kracht.

Do You Listen To Your Neighbour? The Role of Block Leaders in Community- TU/e
led Energy Retrofits



Data on communities

78 communities followed from
start

66.000 dwellings

Legend
2000 retrofit uptakes (PV ® Dwelling A Adopter (2) Block leader

Insulation) | 1t

o
50 o 100

10010 150
1500 200
o

12
10
]

-]
4
2
o

50 100 150

Do You Listen To Your Neighbour? The Role of Block Leaders
led Energy Retrofits



Results

. Econometric analysis on large dataset

. Control for dwelling characteristics, similarity

Do You Listen To Your Neighbour? The Role of Block Leaders in Community-

led Energy Retrofits

Adoption probability, demeaned

Notes:

Figure 5: Non-parametric estimate of the block leader proximity effect

w0
o

0.05 0.10

0.00

O-line is the average adoption rate in
community

200 400 600 800 1000
Distance to the nearest block leader (m)

The line 1z a Nadaraya-Watson kernel regression of the community-demeaned proba-
bility to adopt a retrofit measure, as a function of the distance to the nearest block leader. A

95% confidence interval is used.

Proximity to block leader increases retrofit
probability

Similarity to block leader increases retrofit
probability

TU/e



Results

* Largest effect within 200 meters

(from 2.5% average to 7.5% uptake) Average effect *
Platform participant{ ——e—— |
Active campaign - ————
Urbanized community l .
Low building sim. S -~
Solar panels 1 ci
* Proximity effect smaller when other Insulation| - |
factors which reduce barriers gain 0 2 4
. Coefficient
importance

Do You Listen To Your Neighbour? The Role of Block Leaders in Community- TU/e
led Energy Retrofits



Implications

How to choose block leaders to maximize
their effect?

 Dispersed within compact
communities

* Representative dwellings

* High density neighbourhoods

Faster than imitation-based
diffusion
No pre-existing measure needed

Do You Listen To Your Neighbour? The Role of Block Leaders in Community- TU/e
led Energy Retrofits
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