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	Source

	Priming
	Goal Setting
	Defaults
	Feedback 
	Social Comparison
	Framing
	Effects measurable?

	Asmare et al. (2021)
	 
	 
	 
	X
	 
	  
	X

	Bonan et al. (2020)
	X
	 
	 
	X
	 
	 
	X

	Bonan et al. (2021)
	X
	 
	 
	X
	X
	 
	X

	Brandon et al. (2019)
	 
	 
	 
	X
	X
	 
	X

	Brandsma and Blasch (2019)
	 
	X
	 
	X
	 
	X 
	X

	Brülisauer et al. (2020)
	 
	 
	 
	X
	X
	 
	X

	Buckley (2020)
	 
	 
	 
	X
	X
	 
	X

	Caballero and Della Valle (2021)
	 
	 
	 
	 
	X
	  
	

	Callery et al. (2021)
	 
	 
	 
	 
	X
	  
	

	Casado-Mansilla et al. (2020)
	X
	 
	 
	X
	 
	  
	

	Charlier et al. (2021)
	X
	 
	 
	 
	X
	  
	X

	Chatzigeorgiou and Andreou (2021)
	 
	 
	 
	X
	 
	  
	X

	Chen and Qin (2021)
	X
	 
	 
	 
	X
	  
	X

	Chiu et al. (2020)
	 
	 
	 
	X
	X
	  
	X

	Crago et al. (2020)
	 
	 
	 
	X
	X
	  
	

	Di Cosmo and O’Hora (2017)
	 
	 
	 
	X
	 
	 
	X

	Fang et al. (2020)
	 
	 
	 
	X
	 
	  
	X

	Fanghella et al. (2021)
	 
	X
	 
	X
	 
	
	X

	Fels and Andor (2018)
	 
	X
	 
	 
	X
	  
	X

	Ghesla et al. (2019)
	 
	X
	 
	 
	 
	X 
	X

	He et al. (2021)
	 
	 
	 
	X
	 
	  
	

	Henry et al. (2019)
	 
	 
	 
	X
	X
	 
	X

	Jorgensen et al. (2021)
	 
	 
	 
	X
	X
	  
	X

	Jung et al. (2021)
	 
	X
	 
	 
	X
	  
	X

	Kaiser et al. (2020)
	 
	 
	X
	 
	 
	  
	X

	Khanna et al. (2021)
	X
	X
	 
	X
	X
	 
	X

	Kim et al. (2020)
	 
	 
	 
	X
	X
	  
	X

	Kim and Kaemingk (2021)
	 
	 
	 
	 
	X
	X 
	X

	Lazaric and Toumi (2022)
	 
	X
	 
	
	 
	  
	X

	Li et al. (2021)
	 
	 
	 
	 
	X
	  
	X

	Liebe et al. (2021)
	 
	 
	X
	 
	 
	  
	X

	Löschel et al. (2020)
	 
	X
	 
	 
	 
	
	

	Marangoni and Tavoni (2021)
	 
	 
	 
	X
	 
	  
	X

	Meub et al. (2019)
	 
	 
	 
	X
	X
	  
	

	Mi et al. (2020)
	X
	 
	 
	X
	X
	  
	X

	Myers and Souza (2018)
	X
	 
	 
	X
	X
	  
	

	Myers and Souza (2020)
	X
	 
	 
	X
	X
	  
	

	Nemati and Penn (2020)
	 
	 
	 
	X
	 
	  
	X

	Ornaghi et al. (2018)
	X
	 
	 
	X
	X
	  
	X

	Ruokamo et al. (2022)
	X
	 
	 
	X
	X
	  
	X

	Sudarshan (2017)
	 
	 
	 
	X
	 
	 
	X

	Tiefenbeck et al. (2019)
	 
	 
	 
	X
	 
	  
	X

	Wong-Parodi et al. (2019)
	 
	 
	 
	X
	X
	  
	X

	Zhou (2020)
	 
	 
	 
	X
	X
	  
	X

	Sum
	11
	8
	2
	31
	26
	3
	35

	
Definitory examples:

	Nudging element
	Source
	Definition

	Priming
	Bonan et al. (2021)
	Priming environmental self-identity by asking the consumer how he/she saves energy at home.

	Goal Setting
	Khanna et al. (2021)
	Commitment by households to reducing energy consumption by a certain percentage.

	Defaults
	Liebe et al. (2021)
	A green energy default setting, where green energy is presented to households as standard option, of which consumers must opt-out to receive conventional energy.

	Feedback
	Khanna et al. (2021)
	Providing consumers information about their current energy consumption and comparing it with historical energy consumption data.

	Social Comparison
	Khanna et al. (2021)
	Benchmarking households against the performance of their social group.

	Framing
	Kim and Kaemingk (2021)
	Different representation of information, for example representing energy consumption either in kilowatt-hour units or in monetary values.
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	#
	In bold: Dimension, 
in plain font: eco-feedback nudge feature
	Description of eco-feedback nudge feature
	Sources
	Presence in smart home apps
number of apps out of six apps analyzed (list of apps)*

	A
	Update frequency
	Energy consumption is updated…

	A1
	Near real-time
	…at short time intervals (e.g., every 30 minutes).
	Chatzigeorgiou and Andreou (2021), Di Cosmo and O’Hora (2017), He et al. (2021), Marangoni and Tavoni (2021), Nemati and Penn (2020), Tiefenbeck et al. (2019), Fang et al. (2020), Aydin et al. (2018), Geelen et al. (2019), Fleury et al. (2018), Zangheri et al. (2019), Asmare et al. (2021), Buckley (2020), Caballero and Della Valle (2021), Jung et al. (2021), Kim et al. (2020), Ruokamo et al. (2022), Casado-Mansilla et al. (2020), Bergquist and Nilsson (2018), Khanna et al. (2021), Li et al. (2021), Li and Cao (2021)
	4
(1,2,4,6)

	A2
	Periodical
	…at regular recurring intervals, for example on a weekly basis.
	Callery et al. (2021), Crago et al. (2020), Khanna et al. (2021), Myers and Souza (2018), Myers and Souza (2020), Sudarshan (2017), Lee et al. (2020), Mi et al. (2019)
	4
(1,2,4,5)

	B
	Visualization and display unit

	B1
	Over time
	Energy consumption is visualized in a graph over a certain period of time, e.g., over the last months/ weeks/ days/ hours. 
	Chatzigeorgiou and Andreou (2021), Asmare et al. (2021), Buckley (2020), Caballero and Della Valle (2021), Crago et al. (2020), Fanghella et al. (2021), Fels and Andor (2018), Henry et al. (2019), Jorgensen et al. (2021), Jung et al. (2021), Khanna et al. (2021), Kim et al. (2020), Marangoni and Tavoni (2021), Meub et al. (2019), Myers and Souza (2018), Myers and Souza (2020), Sudarshan (2017), Casado-Mansilla et al. (2020), Chiu et al. (2020), Aydin et al. (2018), Geelen et al. (2019), Fleury et al. (2018), Lee et al. (2020), Mi et al. (2019), Mi et al. (2021), Mukai et al. (2022), Tiefenbeck et al. (2018), Zangheri et al. (2019)
	5
(1,2,4,5,6)

	B2
	Previous year’s energy consumption
	The monthly energy consumption is compared to the energy consumption in the same month exactly one year ago.
	Mukai et al. (2022)
	2
(1,5)

	B3
	Comparison with similar housing situation
	Energy consumption is compared to the standard and visualized based on input parameters, e.g., household size or occupied square meters.
	Buckley (2020), Fleury et al. (2018)
	0

	B4
	Display in kWh
	Energy consumption is displayed in kilowatt-hours.
	Chatzigeorgiou and Andreou (2021), Brandsma and Blasch (2019), Buckley (2020), Caballero and Della Valle (2021), Chen and Qin (2021), Di Cosmo and O’Hora (2017), Henry et al. (2019), Jung et al. (2021), Kim and Kaemingk (2021), Marangoni and Tavoni (2021), Mi et al. (2020), Wong-Parodi et al. (2019), Fang et al. (2020), Chiu et al. (2020), Andor et al. (2020), Geelen et al. (2019), Bergquist and Nilsson (2018), Fleury et al. (2018), Lee et al. (2020), Mukai et al. (2022)
	5
(1,2,4,5,6)

	B5
	Display in Euro
	Energy consumption is displayed in costs incurred for the app user.
	Chatzigeorgiou and Andreou (2021), Brandsma and Blasch (2019), Buckley (2020), Crago et al. (2020), Di Cosmo and O’Hora (2017), Jung et al. (2021), Kim and Kaemingk (2021), Meub et al. (2019), Sudarshan (2017), Chiu et al. (2020), Aydin et al. (2018), Geelen et al. (2019), Bergquist and Nilsson (2018), Lee et al. (2020)
	5
(1,2,4,5,6)

	B6
	Display of the environmental impact
	Energy consumption is displayed in CO2 emissions.
	Chatzigeorgiou and Andreou (2021), Brandsma and Blasch (2019), Mi et al. (2020), Fang et al. (2020)
	0

	C
	Level of coverage/granularity
	

	C1
	Overview of all devices
	An overview value for all appliances indicates energy consumption.
	Chatzigeorgiou and Andreou (2021), Meub et al. (2019), Zangheri et al. (2019)
	2
(4,6)

	C2
	Appliance-specific
	Energy consumption is measured and indicated for each appliance individually, e.g., lighting, dishwasher, washing machine, heating.
	Nemati and Penn (2020), Chatzigeorgiou and Andreou (2021), Brülisauer et al. (2020), Zangheri et al. (2019)
	4
(1,2,4,6)

	D
	Push notifications
	Push notifications alert to…

	D1
	High energy consumption
	…current high energy consumption.
	Kim et al. (2020)
	1
(6)

	D2
	Peak energy consumption period
	…peak energy consumption periods.
	Brandon et al. (2019), Di Cosmo and O’Hora (2017), Jorgensen et al. (2021)
	0

	D3
	High proportion of green electricity in the energy grid
	…times when a lot of electricity from renewable sources is available in the energy grid.
	We added this eco-feedback nudge feature after evaluating the set of features derived from literature regarding the proposed evaluation criteria by Sonnenberg and vom Brocke (2012) within the authors team and one industry expert of smart home apps.
	1
(4)

	E
	Saving opportunities

	E1
	Technical advice
	Technical advice for a more energy-efficient use of appliances is given.
	Nemati and Penn (2020), Chen and Qin (2021), Kim et al. (2020)
	3
(2,4,5)

	E2
	Financial savings
	Possible financial savings from reducing energy consumption are given. 
	Nemati and Penn (2020),He et al. (2021), Kim et al. (2020), Mi et al. (2020), Ornaghi et al. (2018)
	1
(5)

	E3
	Environmental contribution
	The possible environmental contribution of reducing energy consumption is shown in corresponding CO2 emissions.
	Nemati and Penn (2020), Mi et al. (2020), Myers and Souza (2020), Ornaghi et al. (2018), Mi et al. (2021)
	0

	F
	Social comparison
	Energy consumption is compared with…

	F1
	Average
	All
	…the average of all app users.
	Brülisauer et al. (2020), Fleury et al. (2018)
	1
(2)

	F2
	Average
	Similar housing situation
	…the average of other app users with similar input parameters, e.g., household size, occupied square meters.
	Meub et al. (2019), Sudarshan (2017), Mukai et al. (2022)
	1
(4)

	F3
	Average
	Neighborhood
	…the average of app users in the neighborhood.
	Nemati and Penn (2020), Bonan et al. (2020), Bonan et al. (2021), Brandon et al. (2019), Brülisauer et al. (2020), Callery et al. (2021), Chen and Qin (2021), Crago et al. (2020), Henry et al. (2019), Jorgensen et al. (2021), Kim et al. (2020), Myers and Souza (2018), Myers and Souza (2020), Andor et al. (2020)
	0

	F4
	Average
	Network
	…the average of app users in a network (e.g., friends or relatives).
	Nemati and Penn (2020), Brülisauer et al. (2020), Charlier et al. (2021), Wong-Parodi et al. (2019), Chiu et al. (2020)
	0

	F5
	Most efficient
	All
	…that of the most efficient app users (e.g., the upper 15%).
	We added this eco-feedback nudge feature after evaluating the set of features derived from literature regarding the proposed evaluation criteria by Sonnenberg and vom Brocke (2012) within the authors team and one industry expert of smart home apps.
	1
(2)

	F6
	Most efficient
	Similar housing situation
	…that of the most efficient app users (e.g., the upper 15%) with similar input parameters (e.g., household size, occupied square meters).
	Mukai et al. (2022)
	0

	F7
	Most efficient
	Neighborhood
	…the most efficient app users (e.g., the upper 15%) in the neighborhood.
	Nemati and Penn (2020), Bonan et al. (2020), Bonan et al. (2021), Caballero and Della Valle (2021), Callery et al. (2021), Crago et al. (2020), Jorgensen et al. (2021), Kim and Kaemingk (2021), Myers and Souza (2018), Myers and Souza (2020), Andor et al. (2020) 
	0

	F8
	Most efficient
	Network
	…that of the most efficient app users (e.g., the upper 15%) in a network (e.g., friends or relatives).
	Nemati and Penn (2020), Charlier et al. (2021), Wong-Parodi et al. (2019), Chiu et al. (2020)
	0

	F9
	Ranking
	Energy consumption is given in the form of a ranking of app users.
	Jorgensen et al. (2021), Zhou (2020), Fleury et al. (2018)
	0

	*Note: We tested the following six smart home apps: (1) TP-Link Tapo, (2) Miele App Smart Home, (3) Philips Hue, (4) Smappee in connection with Home Connect devices, (5) Tado°, (6) Homematic IP. The last column shows the presence of features in the six smart home apps tested which were identified through interviews and additional online research. The apps that have this feature are shown as numbers in brackets. The status shown is as of September 2024.


[bookmark: _Ref168845218]Table 5. The elaborated eco-feedback nudge features assigned to the dimensions (A-F) including descriptions, source allocation and identification of presence in smart home apps

	
	Dysfunctional answer
	
	Legend

	
	(1)
	(2)
	(3)
	(4)
	(5)
	
	O = One-dimensional 
A = Attractive 
M = Must-be
I   = Indifferent 
R = Reverse
Q = Questionable result

	Functional answer
	I like it that way. (1)
	Q
	A
	A
	A
	O
	
	

	
	It must be that way. (2)
	R
	I
	I
	I
	M
	
	

	
	I am neutral. (3)
	R
	I
	I
	I
	M
	
	

	
	I can live with it that way. (4)
	R
	I
	I
	I
	M
	
	

	
	I dislike it that way. (5)
	R
	R
	R
	R
	Q
	
	


[bookmark: _Ref102482897]Table 6. Derivation of Kano model factors based on Matzler et al. (1996)


	Scales
in italics: the individual question or instruction
in plain text: the scale or selection options

	Overarching question

	Are you already using a smart home application (such as the Philips hue smart lighting system)?

	1
	Several times a day
	From time to time, but not regularly
	Not at all

	Kano questionnaire

	Please rate the following statements according to your state of mind. Please select the appropriate response for each statement.
	I like it that way.
	It must be that way.
	I am neutral.
	I can live with it that way.
	I dislike it that way.

	A1
	Energy consumption is updated at short time intervals (e.g., every 30 minutes).

	
	Energy consumption is not updated at short time intervals (e.g., every 30 minutes).

	…
	Note: For each eco-feedback nudge feature (see Table 5), two questions were asked in the form shown here as an example for A1: one in the form of a functional question, asking whether the feature was implemented, and one in the form of a dysfunctional question, asking whether the feature was not implemented.

	Affinity for Technology Interaction (ATI) according to Franke et al. (2019)
In the following questionnaire, we will ask you about your interaction with technical systems. The
term “technical systems” refers to apps and other software applications, as well as entire digital
devices (e.g., mobile phone, computer, TV, car navigation).

	[bookmark: _Hlk175734591]Please indicate the degree to which you agree/disagree with the following statements.
	Completely disagree
	Slightly disagree
	Neither agree nor disagree
	Sightly agree
	Completely 
agree

	1
	I like to occupy myself in greater detail with technical systems.

	2
	I like testing the functions of new technical systems.

	3
	I predominantly deal with technical systems because I have to.

	4
	When I have a new technical system in front of me, I try it out intensively.

	5
	I enjoy spending time becoming acquainted with a new technical system.

	6
	It is enough for me that a technical system works; I don’t care how or why.

	7
	I try to understand how a technical system exactly works.

	8
	It is enough for me to know the basic functions of a technical system.

	9
	I try to make full use of the capabilities of a technical system.

	New Ecological Paradigm (NEP) according to Dunlap et al. (2000)

	To what extent do you agree with the following statements?
	Totally disagree
	Disagree
	Rather disagree
	Neither agree nor disagree
	Rather agree
	Agree
	Totally agree

	1
	The so-called “ecological crisis” facing humanity has been greatly exaggerated. 

	2
	The balance of nature is strong enough to cope with the impact of modern industrialized nations.

	3
	If things continue as they are, we will soon see a major ecological disaster.

	4
	The balance of nature is very delicate and easily disturbed.

	5
	Earth is like a spaceship with very limited space and resources.

	6
	People are seriously abusing the environment.

	Socio-demographics

	1
	How old are you (in years)?

	2
	Please enter your gender

	
	Male
	Female
	Non-binary

	3
	What is your highest level of education?

	
	Not having graduated from high school (German original: Kein Schulabschluss)
	Lower secondary school leaving certificate (German original: Hauptschulabschluss)
	General Certificate of Secondary Education (GCSE) (German original: Realschulabschluss)

	
	Entrance qualification for studies at universities of applied sciences (German original: Fachhochschulreife)
	General qualification for university entrance / General Certificate of Education (GCE) (German original: Abitur / Allgemeine Hochschulreife)
	Bachelor's degree or equivalent

	
	Master's degree or equivalent
	Doctoral degree / PhD / Habilitation

	4
	What is your current position?

	
	Self-employed
	Employee
	Civil servant

	
	Student
	Trainee / Intern
	Pupil/voluntary social service

	
	Entrepreneur
	Homemaker
	Retirees / unable to work
	Other


[bookmark: _Ref169699573]Table 7. Scales used in the user survey (translated from German)
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	Study 1 (n=188)
	Study 2 (n=178)

	
	Non-user (n=129)
	User 
(n=59)
	Full sample
	Non-user (n=128)
	User 
(n=50)
	Full sample

	Age mean (in years)
	32.5
	34.6
	33.2
	30.6
	33.8
	31.5

	Gender: male (in %)
	41.9
	55.9
	46.3
	43.8
	74.0
	52.2

	Occupation: students (in %)
	34.1
	16.9
	28.7
	39.1
	36.0
	38.2


[bookmark: _Ref169513258]Table 8. Comparison of a set of socio-demographic data of users and non-users

	#
	Dimension and eco-feedback nudge feature
	Study 1 (n=188)
Categorization
	Study 2 (n=178)
Categorization

	
	
	Non-user (n=129)
	User (n=59)
	Non-user (n=128)
	User (n=50)

	A
	Update Frequency

	A1
	Near real-time
	I
	I
	A
	A

	A2
	Periodical
	M
	M
	M
	M

	B
	Visualization and display unit

	B1
	Over time
	M,O
	O,M,A
	M,A
	M,O

	B2
	Previous year’s energy consumption 
	A
	A
	A
	A,O,M,I

	B3
	Comparison with similar housing situation 
	A
	A
	A
	A

	B4
	Display in kWh 
	M
	M
	M
	M

	B5
	Display in Euro 
	A
	O,M,A
	A
	A

	B6
	Display of the environmental impact 
	M
	M
	M
	M

	C
	Level of coverage/granularity

	C1
	Overview of all devices
	A
	A
	A
	A

	C2
	Appliance-specific
	A
	A
	A
	I

	D
	Push notifications

	D1
	High energy consumption 
	I
	A
	A
	I

	D2
	Peak energy consumption period 
	I
	I
	I
	I

	D3
	High proportion of green electricity in the energy grid 
	A
	A
	A
	A

	E
	Saving opportunities

	E1
	Technical advice 
	A
	A
	A
	A

	E2
	Financial savings 
	A
	A
	A
	A

	E3
	Environmental contribution 
	A
	I
	A
	I

	F
	Social comparison

	F1
	Average
	All
	I
	I
	I
	I

	F2
	Average
	Similar housing situation
	A
	A
	A
	I

	F3
	Average
	Neighborhood
	I
	I
	I
	I

	F4
	Average
	Network
	I
	I
	I
	I

	F5
	Most efficient
	All
	I
	I
	I
	I

	F6
	Most efficient
	Similar housing situation
	I
	I
	I
	I

	F7
	Most efficient
	Neighborhood
	I
	I
	I
	I

	F8
	Most efficient
	Network
	I
	I
	I
	I

	F9
	Ranking
	I
	I
	I
	I

	Legend: 
Categorization: A = Attractive, O = One-dimensional, M = Must-be, I = Indifferent
The eco-feedback nudge features with different categorizations between the categorization of the aggregated results of non-users and users of smart home apps and the individual breakdown are highlighted in grey.


[bookmark: _Ref169285780]Table 9. Empirical results of the eco-feedback nudge features’ evaluation via the Kano model - Comparison of non-user and user


References
Andor, M. A., Gerster, A., Peters, J., & Schmidt, C. M. (2020). Social Norms and Energy Conservation Beyond the US. Journal of Environmental Economics and Management, 103, 1–16. https://doi.org/10.1016/j.jeem.2020.102351
Asmare, F., Jaraitė, J., & Kažukauskas, A. (2021). The effect of descriptive information provision on electricity consumption: Experimental evidence from Lithuania. Energy Economics, 104, 1–11. https://doi.org/10.1016/j.eneco.2021.105687
Aydin, E., Brounen, D., & Kok, N. (2018). Information provision and energy consumption: Evidence from a field experiment. Energy Economics, 71, 403–410. https://doi.org/10.1016/j.eneco.2018.03.008
Bergquist, M., & Nilsson, A. (2018). Using social norms in smart meters: the norm distance effect. Energy Efficiency, 11(8), 2101–2109. https://doi.org/10.1007/s12053-018-9709-6
Bonan, J., Cattaneo, C., d’Adda, G., & Tavoni, M. (2020). The interaction of descriptive and injunctive social norms in promoting energy conservation. Nature Energy, 5(11), 900–909. https://doi.org/10.1038/s41560-020-00719-z
Bonan, J., Cattaneo, C., d’Adda, G., & Tavoni, M. (2021). Can social information programs be more effective? The role of environmental identity for energy conservation. Journal of Environmental Economics and Management, 108, 1–28. https://doi.org/10.1016/j.jeem.2021.102467
Brandon, A., List, J. A., Metcalfe, R. D., Price, M. K., & Rundhammer, F. (2019). Testing for crowd out in social nudges: Evidence from a natural field experiment in the market for electricity. Proceedings of the National Academy of Sciences, 116(12), 5293–5298. https://doi.org/10.1073/pnas.1802874115
Brandsma, J. S., & Blasch, J. E. (2019). One for all? – The impact of different types of energy feedback and goal setting on individuals’ motivation to conserve electricity. Energy Policy, 135, 1–11. https://doi.org/10.1016/j.enpol.2019.110992
Brülisauer, M., Goette, L., Jiang, Z., Schmitz, J., & Schubert, R. (2020). Appliance-specific feedback and social comparisons: Evidence from a field experiment on energy conservation. Energy Policy, 145, 1–9. https://doi.org/10.1016/j.enpol.2020.111742
Buckley, P. (2020). Prices, information and nudges for residential electricity conservation: A meta-analysis. Ecological Economics, 172, 1–14. https://doi.org/10.1016/j.ecolecon.2020.106635
Caballero, N., & Della Valle, N. (2021). Tackling Energy Poverty Through Behavioral Change: A Pilot Study on Social Comparison Interventions in Social Housing Districts. Frontiers in Sustainable Cities, 2, 601095, 1–20. https://doi.org/10.3389/frsc.2020.601095
Callery, P. J., Goodwin, C. C., & Moncayo, D. (2021). Norm proximity and optimal social comparisons for energy conservation behavior. Journal of Environmental Management, 296, 1–8. https://doi.org/10.1016/j.jenvman.2021.113332
Casado-Mansilla, D., Tsolakis, A. C., Borges, C. E., Kamara-Esteban, O., Krinidis, S., Avila, J. M., Tzovaras, D., & López-de-Ipiña, D. (2020). Socio-Economic Effect on ICT-Based Persuasive Interventions Towards Energy Efficiency in Tertiary Buildings. Energies, 13(7), 1–26. https://doi.org/10.3390/en13071700
Charlier, C., Guerassimoff, G., Kirakozian, A., & Selosse, S. (2021). Under Pressure! Nudging Electricity Consumption within Firms. Feedback from a Field Experiment. The Energy Journal, 42(1), 129–155. https://doi.org/10.5547/01956574.42.1.ccha
Chatzigeorgiou, I. M., & Andreou, G. T. (2021). A systematic review on feedback research for residential energy behavior change through mobile and web interfaces. Renewable and Sustainable Energy Reviews, 135, 1–16. https://doi.org/10.1016/j.rser.2020.110187
Chen, H., & Qin, B. (2021). Does the nudge effect persist? Evidence from a field experiment using social comparison message in China. Bulletin of Economic Research, 1–38. https://doi.org/10.1111/boer.12313
Chiu, M.‑C., Kuo, T.‑C., & Liao, H.‑T. (2020). Design for sustainable behavior strategies: Impact of persuasive technology on energy usage. Journal of Cleaner Production, 248, 119214. https://doi.org/10.1016/j.jclepro.2019.119214
Crago, C. L., Spraggon, J. M., & Hunter, E. (2020). Motivating non-ratepaying households with feedback and social nudges: A cautionary tale. Energy Policy, 1–10. https://doi.org/10.1016/j.enpol.2020.111764
Di Cosmo, V., & O’Hora, D. (2017). Nudging electricity consumption using TOU pricing and feedback: evidence from Irish households. Journal of Economic Psychology, 61, 1–14. https://doi.org/10.1016/j.joep.2017.03.005
Dunlap, R. E., van Liere, K. D., Mertig, A. G., & Emmet Jones, R. (2000). Measuring Endorsement of the New Ecological Paradigm: A Revised NEP Scale. Journal of Social Issues, 56(3), 425–442.
Fang, X., Goette, L., Rockenbach, B., Sutter, M., Tiefenbeck, V., Schoeb, S., & Staake, T. (2020). Complementarities in Behavioral Interventions: Evidence from a Field Experiment on Energy Conservation. Discussion Paper Series University of Bonn and University of Mannheim – CRC TR 224, 1–63.
Fanghella, V., Ploner, M., & Tavoni, M. (2021). Energy saving in a simulated environment: An online experiment of the interplay between nudges and financial incentives. Journal of Behavioral and Experimental Economics, 93, 1–10. https://doi.org/10.1016/j.socec.2021.101709
Fels, K., & Andor, M. A. (2018). Behavioral economics and energy conservation - a systematic review of nonprice interventions and their causal effects. Ecological Economics, 148, 178–210. https://doi.org/10.5194/gmd-2016-10-SC1
Fleury, S., Jamet, É., Michinov, E., Michinov, N., & Erhel, S. (2018). A priori acceptability of various types of digital display feedback on electricity consumption. Le Travail Humain, 81(3), 247–267. https://doi.org/10.3917/th.813.0247
Franke, T., Attig, C., & Wessel, D. (2019). A Personal Resource for Technology Interaction: Development and Validation of the Affinity for Technology Interaction (ATI) Scale. International Journal of Human–Computer Interaction, 35(6), 456–467. https://doi.org/10.1080/10447318.2018.1456150
Geelen, D., Mugge, R., Silvester, S., & Bulters, A. (2019). The use of apps to promote energy saving: a study of smart meter–related feedback in the Netherlands. Energy Efficiency, 12(6), 1635–1660. https://doi.org/10.1007/s12053-019-09777-z
Ghesla, C., Grieder, M., Schmitz, J., & Stadelmann, M. (2019). Pro-Environmental Incentives and Loss Aversion: A Field Experiment on Electricity Saving Behavior. Energy Policy, 137. https://doi.org/10.2139/ssrn.3186068
He, T., Jazizadeh, F., & Arpan, L. (2021). AI-powered virtual assistants nudging occupants for energy saving: proactive smart speakers for HVAC control. Building Research & Information, 1–16. https://doi.org/10.1080/09613218.2021.2012119
Henry, M. L., Ferraro, P. J., & Kontoleon, A. (2019). The behavioural effect of electronic home energy reports: Evidence from a randomised field trial in the United States. Energy Policy, 132, 1–18. https://doi.org/10.1016/j.enpol.2019.06.039
Jorgensen, B. S., Fumei, S., & Byrne, G. (2021). Reducing Peak Energy Demand among Residents Who Are Not Billed for Their Electricity Consumption: Experimental Evaluation of Behaviour Change Interventions in a University Setting. International Journal of Environmental Research and Public Health, 18(16), 1–16. https://doi.org/10.3390/ijerph18168406
Jung, M., Cho, D., & Shin, E. (2021). Repairing a Cracked Mirror: The Heterogeneous Effect of Personalized Digital Nudges Driven by Misperception. Production and Operations Management, 30(8), 2586–2607. https://doi.org/10.1111/poms.13396
Kaiser, M., Bernauer, M., Sunstein, C. R., & Reisch, L. A. (2020). The power of green defaults: the impact of regional variation of opt-out tariffs on green energy demand in Germany. Ecological Economics, 174, 1–12. https://doi.org/10.1016/j.ecolecon.2020.106685
Khanna, T. M., Baiocchi, G., Callaghan, M., Creutzig, F., Guias, H., Haddaway, N. R., Hirth, L., Javaid, A., Koch, N., Laukemper, S., Löschel, A., Del Zamora Dominguez, M. M., & Minx, J. C. (2021). A multi-country meta-analysis on the role of behavioural change in reducing energy consumption and CO2 emissions in residential buildings. Nature Energy, 6(9), 925–932. https://doi.org/10.1038/s41560-021-00866-x
Kim, H. B., Iwamatsu, T., Nishio, K., Komatsu, H., Mukai, T., Odate, Y., & Sasaki, M. (2020). Field experiment of smartphone-based energy efficiency services for households: Impact of advice through push notifications. Energy and Buildings, 223, 1–12. https://doi.org/10.1016/j.enbuild.2020.110151
Kim, J. H., & Kaemingk, M. (2021). Persisting effects of social norm feedback letters in reducing household electricity usage in Post-Soviet Eastern Europe: A randomized controlled trial. Journal of Economic Behavior & Organization, 191, 153–161. https://doi.org/10.1016/j.jebo.2021.08.032
Lazaric, N., & Toumi, M. (2022). Reducing consumption of electricity: A field experiment in Monaco with boosts and goal setting. Ecological Economics, 191, 1–17. https://doi.org/10.1016/j.ecolecon.2021.107231
Lee, E., Kang, M [Myounggu], Song, J., & Kang, M [Myunghoon] (2020). From intention to action: Habits, feedback and optimizing energy consumption in South Korea. Energy Research & Social Science, 64, 101430. https://doi.org/10.1016/j.erss.2020.101430
Li, Z [Zhuangai], & Cao, X. (2021). Analysis of Information Feedback on Residential Energy Conservation and the Implications: The Case of China. Frontiers in Environmental Science, 9, 626890, 1–13. https://doi.org/10.3389/fenvs.2021.626890
Li, Z [Ziqiao], Loveday, D., & Demian, P. (2021). Nudging and usage of thermal comfort-related systems. Energy and Buildings, 252, 111480. https://doi.org/10.1016/j.enbuild.2021.111480
Liebe, U., Gewinner, J., & Diekmann, A. (2021). Large and persistent effects of green energy defaults in the household and business sectors. Nature Human Behaviour, 5(5), 576–585. https://doi.org/10.1038/s41562-021-01070-3
Löschel, A., Rodemeier, M., & Werthschulte, M. (2020). When Nudges Fail to Scale: Field Experimental Evidence from Goal Setting on Mobile Phones. ZEW Discussion Papers(20-039), 1–62. https://doi.org/10.2139/ssrn.3676090
Marangoni, G., & Tavoni, M. (2021). Real-time feedback on electricity consumption: evidence from a field experiment in Italy. Energy Efficiency, 14(1), 1–17. https://doi.org/10.1007/s12053-020-09922-z
Matzler, K., Hinterhuber, H. H., Bailom, F., & Sauerwein, E. (1996). How to delight your customers. Journal of Product & Brand Management, 5(2), 6–18.
Meub, L., Runst, P., & von der Leyen, K. (2019). Can APPealing and More Informative Bills ‘Nudge’ Individuals Into Conserving Electricity? Cege Discussion Papers(372), 1–15. https://doi.org/10.2139/ssrn.3414328
Mi, L., Ding, C., Yang, J., Yu, X., Cong, J., Zhu, H., & Liu, Q. (2019). Using goal and contrast feedback to motivate Chinese urban families to save electricity actively — A randomized controlled field trial. Journal of Cleaner Production, 226, 443–453. https://doi.org/10.1016/j.jclepro.2019.04.068
Mi, L., Gan, X., Sun, Y., Lv, T., Qiao, L., & Xu, T. (2021). Effects of monetary and nonmonetary interventions on energy conservation: A meta-analysis of experimental studies. Renewable and Sustainable Energy Reviews, 149, 1–11. https://doi.org/10.1016/j.rser.2021.111342
Mi, L., Qiao, L., Du, S., Xu, T., Gan, X., Wang, W., & Yu, X. (2020). Evaluating the effect of eight customized information strategies on urban households’ electricity saving: A field experiment in China. Sustainable Cities and Society, 62, 1–31. https://doi.org/10.1016/j.scs.2020.102344
Mukai, T., Nishio, K., Komatsu, H., & Sasaki, M. (2022). What effect does feedback have on energy conservation? Comparing previous household usage, neighbourhood usage, and social norms in Japan. Energy Research & Social Science, 86, 1–10. https://doi.org/10.1016/j.erss.2021.102430
Myers, E., & Souza, M. (2018). Social Norms and Personalized Messaging to Promote Energy Conservation: evidence from a university residence hall. 2018 Agricultural & Applied Economics Association Annual Meeting, 1–23.
Myers, E., & Souza, M. (2020). Social comparison nudges without monetary incentives: Evidence from home energy reports. Journal of Environmental Economics and Management, 101, 1–62. https://doi.org/10.1016/j.jeem.2020.102315
Nemati, M., & Penn, J. (2020). The impact of information-based interventions on conservation behavior: A meta-analysis. Resource and Energy Economics, 62, 1–19. https://doi.org/10.1016/j.reseneeco.2020.101201
Ornaghi, C., Costanza, E., Kittley-Davies, J., Bourikas, L., Aragon, V., & James, P. A. (2018). The effect of behavioural interventions on energy conservation in naturally ventilated offices. Energy Economics, 74, 582–591. https://doi.org/10.1016/j.eneco.2018.07.008
Ruokamo, E., Meriläinen, T., Karhinen, S., Räihä, J., Suur-Uski, P., Timonen, L., & Svento, R. (2022). The effect of information nudges on energy saving: Observations from a randomized field experiment in Finland. Energy Policy, 161, 1–15. https://doi.org/10.1016/j.enpol.2021.112731
Sonnenberg, C., & vom Brocke, J. (2012). Evaluations in the science of the artificial–reconsidering the build-evaluate pattern in design science research. In International Conference on Design Science Research in Information Systems (pp. 381–397). Springer.
Sudarshan, A. (2017). Nudges in the marketplace: The response of household electricity consumption to information and monetary incentives. Journal of Economic Behavior & Organization, 134, 320–335. https://doi.org/10.1016/j.jebo.2016.12.015
Tiefenbeck, V., Goette, L., Degen, K., Tasic, V., Fleisch, E., Lalive, R., & Staake, T. (2018). Overcoming Salience Bias: How Real-Time Feedback Fosters Resource Conservation. Management Science, 64(3), 1458–1476. https://doi.org/10.1287/mnsc.2016.2646
Tiefenbeck, V., Wörner, A., Schöb, S., Fleisch, E., & Staake, T. (2019). Real-time feedback promotes energy conservation in the absence of volunteer selection bias and monetary incentives. Nature Energy, 4(1), 35–41. https://doi.org/10.1038/s41560-018-0282-1
Wong-Parodi, G., Krishnamurti, T., Gluck, J., & Agarwal, Y. (2019). Encouraging energy conservation at work: A field study testing social norm feedback and awareness of monitoring. Energy Policy, 130, 197–205. https://doi.org/10.1016/j.enpol.2019.03.028
Zangheri, P., Serrenho, T., & Bertoldi, P. (2019). Energy Savings from Feedback Systems: A Meta-Studies’ Review. Energies, 12(3788), 1–18. https://doi.org/10.3390/en12193788
Zhou, Y. (2020). Social Comparison and Energy Conservation: Mechanism, Heterogeneity and Timing. Heterogeneity and Timing, 1–52. https://doi.org/10.2139/ssrn.3700441

image1.png
ElectionicManesy, .- <%

I




image2.emf

