UNIVERSITA CATTOLICA DEL SACRO CUORE
MILAN, ITALY

PhD in PSYCHOLOGY
Cycle XXXVII
S.S.D. M-PSI/06 - WORK AND ORGANIZATIONAL PSYCHOLOGY

UNIVERSITA
CATTOLICA

del Sacro Cuore

Nudging Organizations Toward Sustainable Practices:
Addressing Energy and Material Waste in Workplace

Environments
PhD Candidate: Harriet Pinel
ID number: 5116213
Supervisor: Prof. Edoardo Lozza
Coordinator: Prof. Margherita Lanz
Academic Year 2023/2024
R UNIONE EUROQOPEA - Znistere dtl" Wsiversiti ‘ i - R E H CT E U (X X )
Fondo Sociale Europeo o dottl . Ktcerca e Tae

The PhD scholarship was co-financed with resources from the National Operational Programme — Research and
Innovation 2014-2020, with FSE REACT-EU resources for Action IV.4 “PhDs and research contracts on innovation-
related topics” and Action IV.5 “PhDs on green topics”, allocated by Ministerial Decree No. 1061 of August 10, 2021.
We thank Baker Hughes Nuovo Pignone for the financial support and accessibility for conducting the research activities.



TABLE OF CONTENTS

AB ST R A CT ...ttt ettt ettt e et e et taa e ta e e a e eta e ettt e et et taaetneen e anaaeen 7
INTRODUGTION ...ttt ettt et et e et e eea e eea e ea e etaeetaaeanaetan et enaneennaens 8
REFEIENCES ....ceiiniiiiei ettt et ettt e e e e et e e eaeaes 11
1. NUDGES IN WORKPLACE ENVIRONMENTS: A SYSTEMATIC REVIEW AND RESEARCH
AGENDA ... et ettt et e e e e ee e ean e e e e eaaes 12
1.1 INtrodUCTION. ..ot e 12
1.2 MEthOd ..o e 15
LV B LU= 4] o113 A o] 1 (=T - T PP PPPPPPPIN 15
1.2.2 Information sources and SearCh Strategy....cccvviiiiiiiiiiiiii e e e eeans 16
VRGBS T-1 (=T oa d o] g I o] (o Lol T TN PSR PSPSPRPR 16
1.2.4 Data COlECTION PrOCESS cuiuitiiiiiiiiiie ittt e eee e et te e eeaeeeeetteseraaesaenensenenanennanans 18
1.3 RESULLS ..ceiiaii i ettt e et e e e e 20
LIS I I 0] o] NTet= 1[0l o 1 Y/=T- | (PR 20
1.3.2 Geographical loCatioN .....c.iiiiniiiie i cr e ee e e e e e e e e eaeaaeaaan 21
LR RIS (8o VAo [T 1= o H PP 21
1.3.4 Type Of OrganiZatioN . .cuuieieiiiiieii e et e e re e e e et e e e ensnensasesananens 21
1.3.5Behavioral dOmMainS . ....c.iuuiiniiiiiiii e e 23
1.3.6 TYPE OFf NUABE USEU... ettt e e e et e s e e e e e e e e aeaeeaaanans 26
Ted DISCUSSION ... cuitiiiiiii ittt ettt et et e et s ettt s e s saeaeneennanes 29
1.5 CONCLUSIONS ....cuiiiiiiiiiiiiii et e aa e e ea e eans 34
ReFEIrENCES ....cciiniiiiiii e 35
2. ORGANIZATIONAL NUDGES TO INCREASE ENERGY-SAVING BEHAVIOR: A FIELD
EXPERIMENT IN AN ITALIAN MANUFACTURING CONTEXT ....c.ceuuuiiiiiiiiiiiieiieeneeeieennnes 46
2.1 INtrodUCHION... ..ot 46
2.2 AimandresearcCh design..........ccoiuiiiiiiiiiiiiii e e s 48
2.3 QUALItAtIVE PRASE. ... e e e e e e aaaas 49
2.3 T AIM & MEENOA et ettt e 49
2. 3.3 RESUIES ettt et e e e e e eaae 51
2.4 NUAZE AeSIZN ... ittt e et et e e st e e e et eae s s eaneaaaeeneaeaneneaaenenns 56
2.5 QUANtItAtiVE PRASEe .....cconiiiii e e aas 60
b Tt I A o o R PP PP PPPRPPRPPRR 60
2.5, 2 EXPerimental DeSiZN...cvu it iieirreteeete et eeeneereeaeesaenstarsaenensnsnsnsnsnsnnnenes 61
2.5.8 DAt ANAlY SIS ettt ettt e e e e et e e et e e en e aaanan 62
2.5 4 RESUIES ..cutiiiiiei e et e e e e e e enae 63
2.6 DiSCUSSION.....iuiiiiiiiiiiiiii ettt et et e e e e et e e 67



b2 A 07 o] o T LU E-Y [0 o TP PN 72
Supplementary Materials ........cooooiiiiiiii e e aas 74
Y ] (=] 1 Lo T PP 75

3. NUDGES TO REDUCE MATERIAL WASTE: THREE STUDIES TO IMPROVE WASTE
SEPARATION, PAPER AND WATER CONSERVATION IN A WORKPLACE ENVIRONMENT ... 78

3.1 A Nudge to Improve Coffee Cups’ Waste Separation ...............ccocveviiiiiiiiiininnennnn, 79
31T AIM & METNOA et e 79
T I @ T =111 =) 1Y/ T o] = 11 T 80
3. 1. 3 NUAEE INTEIVENTION c. ittt et e et ettt e en et sarasaseseeaesaentnensnensnsanes 81
3.1.4 QUANTITATIVE PRASE cuiitiit ittt e ettt e e e e e ee e e e e e e e aaes 83
T B RESULES ettt a e e e aa e 84
3.6 DISCUSSION. ..ttt ettt e e e e e e e e e e e b ea e e e eas 87
3.7 CONCLUSION cattiiiiiiii ittt e ettt et e e e e et e b eaeaaneneens 88

3.2 A Nudge to Reduce Paper Towel Consumption ............cccooiiiiiiiiiiiiiiiininieeeeieeeans 89
.21 AIM EMELNOM ..t e 89
3.2.2 ReSULS & DISCUSSION ..cuuiiiiiiiiiiit ittt ea e ea e ea e eaes 91

3.3 A Nudge to Reduce Water Waste from Toilet Flushes.................ccoiiiiiiiiiinnn, 94
3.3 T AIM E&METNOA e 94
3.3.2 ReSUltS & DiSCUSSION c.uiutiiiiiiiiiiiiiii et 96

3.4 Discussion & CONCLUSION .........ccuiiiiiiiiiiiiiiii e 99

REFEIrENCES ....c.uiiiiiiiiiii e 103

4. AN AUTO-ETHNOGRAPHY OF THE APPLICATION OF NUDGES IN ORGANIZATIONS 105

4.1 INtrodUCTION ......iiiiiiiiiii e 105

V- 3\ 1= o Lo Yo Lo ] U 7= VO O PP OP PSPPI 106

B Y o T 1 AV £ - SO 107

A4 RESULES ....ooiiiiiiiiiii ittt b e et e e e e e e e eaaes 108
4.4.1 Aspects Related to the Organization and Structure of the Context...................... 108
4.4.2 Aspects Related to the Characteristics of the Target Behavior ........cccceveenenenenn. 110
4.4.3 Aspects Related to the (Lack of) Engagement of Involved Actors........cceeenenenen.. 113
4.4.4 Aspects Related to Interface with Indirect Stakeholders.........ccovvveviieviiinininnn.. 116
4.4.5 Aspects Related to Ethical ISSUBS ..c.uniinininiiii e 116
Organization and Structure of the CoNTEXT.....vuiiiiiiiniii e e e 119
(Lack of) Engagement of INVOIVEA ACTOIS ..euiuiiiiiiiiiiieiiieiee et ettt e e e e e 119

4.5 Key Learnings and CONCLUSIONS.........ciuiiiiiiiiiiiiiiiiieie et e e e eenens 120

REFEIENCES ....ceiiiiiiii et e et e et e et s e e e e e e 124

5. DISCUSSION ON THE PECULIARITIES OF NUDGES IN WORKPLACE ENVIRONMENTS
125



5.1 Adopting Behavioral Science in Organizations..............cccoviiiiiiiiiiiiiiiiiic e, 125

5.2 Nudging “Individual” vs “Organizational” Behaviors in Workplace Environments 127

5.3 Addressing Open Questions of the Systematic Review.............c..cooiiiiiiinnnnn, 133
REFEIENCES ... ettt ettt et e e e et et e e e e sa e e st annananns 137
CONCLUSION ... ettt et et e e e e ea e en st et e s e e eaenenensansanennnes 139



LIST OF FIGURES

Figure 0.1. Schematic Overview of the Dissertation’s Content and Structure ............ccceeevvnnennes 11
Figure 1.7, PRISMA FLOW DIABram . ...ttt e e e et e e e e e e et e aeeaa e eaneeanas 18

Figure 1.2. Comparison between the trend of the total number of publications on nudge
interventions and the number of publications on nudge interventions in workplaces (N-WE)....22

Figure 1.3. Number of publications on nudge interventions in workplace environments across
o]=] aF=)ViTo] =1 0o [o] 0 4=l o F- TR PP 23

Figure 1.4. Percentage of papers per type of nudge intervention design following Mlnscher et al’s
(2016) taxonomy (total > 100% because some studies simultaneously use multiple types of
Yo sl gV Yot al a1 lo TUL=T=) I PP 27

Figure 1.5. Percentage of studies per type of nudge across behavioral domain (total > 100%

because some studies simultaneously use multiple types of nudging techniques) .................. 27
Figure 2.1. Overview Of reSEarCh deSIZN ..ovuiiiriiii e e e e 49
Figure 2.2. Organizational structure (left); Interview sample composition (right) ............oeeveenie. 50
Figure 2.3. Designed nudge (translated in English by the AuUthors) ..o 58
Figure 2.4. Redesigned Nudge (translated in English by the Authors) ... 60
Figure 2.5, EXperimental timMeline ... e e e e 62
Figure 2.6. Energy Waste INdeX Trend ... e e e e 65
Figure 3.1. Designed Nudge to improve coffee cups’ dispOSal...c..iuvieeiiiiiiiiiieieeieeeeee e 83

Figure 3.2. Results of Nudge Intervention on Correct and Incorrect Coffee Cup Disposal Across

EXP M ENTAl CONAITIONS ..ttt e e ettt 85
Figure 3.3. Designed Nudge to reduce paper towel cConSUMPLiON....co.vivviiviiiiiiiniie e eees 90
Figure 3.4. Evaluation form for paper towel CONSUMPTION ..ivuiuiiiiiriiirie e e eeees 91
Figure 3.5. Results of Nudge Intervention on Paper Towel Consumption.........cceeevviieiniinneinnennns 92

Figure 3.6. On the left: Previous initiative applied in another plant; On the right: Designed Nudge

TOr TNE CUITENT STUAY ettt e e e e e e e e e anaes 95
Figure 3.7. Results of Nudge Intervention on Toilet Flush Usage ......coviveiiiiiiiiniiieieeeceeeen 97
Figure 3.8. De-energization decCision-making PrOCESS. tiuiiuiiiiiieiiieeeeiee e e aeeeneenens 101
Figure 3.9. Coffee cup disposal decision-making PrOCESS. ....civiiiiieeiiiieiiieieieeieeneeieeenaens 102



LIST OF TABLES

Table 1.1. Choice architecture categories and techniques (adapted from Mlnscher et al., 2016)

........................................................................................................................................... 20
Table 1.2. Main references per behavioral domain ... 25
Table 1.3. Examples of nudges per behavioral domain ......veeiviiiiiiiine e 28
Table 2.1. Interview results: main facilitators and barriers identified ........coooiiiiiiiiiiiiinnnnne, 56
Table 2.2. Sample Details: Experimental (Nudge) and Control Groups .....cvevveiieiieieiiiieeeennn, 62
Table 2.3. DeSCIPTIVE STAtISTICS tiuiiiiiiiiii i e e e e e et et e et e eteae e taaaaenaas 64
Table 2.4. Repeated Measures ANOVA for Within-Subjects Factor: Time by Experimental

(O 0] 5o 1T o [P 66
Table 2.5. Within-Subjects Contrast Test for NUdge GroUp......veviiiiiiiiiiiiiieieeeee e 67
Table 3.1. Data on Coffee Cups’ Disposal: Correct vs. Incorrect Disposal Across Baseline and
Intervention Periods in Three Experimental ConditionS.....coviiiiiiiiiiieceeeee e 84
Table 3.2. Chi-Square Test Results: Baseline vs. Intervention Across Experimental Conditions
(Gain Frame, Loss Frame, and CONTIOL) ... e e e e ans 86
Table 3.3. Comparison of Paper Towel Consumption: Baseline vs. Intervention Periods Across
o LIl aal=Tale=10 o] o To Liu o] o IR 91
Table 3.4. Chi-Square Test Results: Experimental Condition x Time Interaction.............coc.eeeee. 92
Table 3.5. Daily Data on Desk Reservations, Water Consumption, and KPI Metrics. Grey Cells
Indicate Nudge INtervention Period ... e e eaeeaa 96
Table 3.6. Wilcoxon Signed-Rank Test Results: Nudge vs Control Comparison at Baseline and

1 alE=T AV =T 0 4o o B PO PT USRIt 97
Table 4.1. Results of the autoethnographiC @CCOUNT....i ittt 119



ABSTRACT

This dissertation examines the application of nudging interventions to promote sustainable
behaviorsinworkplace environments. Nudges are subtle modifications to the choice architecture
that influence decision-making without limiting freedom of choice. While widely used in
household and public domains, their application in workplaces remains underexplored despite

their potential to address sustainability challenges and promote behavioral change.

The dissertation is structured into five chapters. Chapter one presents a systematic review of
nudges in workplace contexts, highlighting key behavioral domains and intervention types. It
underscores the limited use of nudges in organizations and identifies gaps for future research.
Chapter two reports a field experiment in an Italian manufacturing plant, where an energy-saving
nudge was implemented to reduce energy waste related to machinery use. The study adopted a
mixed-method approach, with a preliminary qualitative phase to design a nudge appropriate to
the characteristics of the decision-making context, that was later tested in a quantitative phase.
Chapter three examines three studies addressing material waste, including coffee cup disposal,
papertowelreduction, and water conservation, conducted in the same workplace as the previous
one. Chapter four presents an autoethnographic account of the research experience, providing
key insights related to the application of nudges in workplace environments, and highlighting
challenges that nudge researchers might face when implementing nudges in organizations.
Chapter five discusses these findings, emphasizing the importance of tailoring interventions to

the multi-level dynamics of organizations.

By addressing the complexities of workplace contexts, this dissertation offers guidelines for future
researchers and practitioners interested in the use of nudge to promote behavioral change in

workplace environments.



INTRODUCTION

This dissertation explores the effectiveness of nudging interventions in promoting sustainable
behaviors within the workplace.

Nudges are defined as changes to the environment in which people make decisions able to gently
guide them towards a desired behavior, without mandating or forbidding options (Thaler &
Sunstein, 2008). Nudge interventions leave individuals with full freedom of choice while
encouraging actions that are ultimately aimed at improving personal or collective well-being.
Nudges are proven to be effective across various domains (Hummel & Maedche, 2019; Mertens
etal., 2022), showing their ability to promote behavioral change in areas such as health, food and
sustainability. They are particularly effective in contexts where individuals tend to act
automatically, often during habitual choices and routine situations, or where the benefits of a
behavior are not immediately apparent, and the costs of change are more salient. In such
contexts, nudges can help overcome biases and heuristics that come into place in the decision-
making process (Thaler & Sunstein, 2008; Tversky & Kahneman, 1974) to help the individual make
the best choice for increasing personal well-being. This also explains why many studies have
applied nudges to promote sustainable behaviors, a domain where the immediate personal
benefit of behavior change may be difficult to perceive, but the long-term communal or

environmental benefits are significant.

The present dissertation aims to deepen the literature on nudges by exploring their effectiveness
in the promotion of behavioral change in workplaces, environments in which individuals spend
most of their time and which necessarily present a different architecture of choice than the
household one, which ultimately influences behaviors in a different way. Specifically, it focuses
on the use of nudges to enhance energy savings, improve waste separation, and reduce resource
consumption (i.e., paper and water) in organizational settings. The decision to test the
effectiveness of nudges stems from their proven success in promoting sustainability in household
settings and the curiosity to investigate theirimpact in workplace contexts. This approach is based
on the idea that sustainability should be pursued across all domains of an individuals life.
Additionally, it aligns with the company’s interest and need to foster the target behaviors through
simple and low-cost interventions, which can serve as a preliminary step before implementing

potentially more structural and resource-intensive changes.



The dissertation is structured into five chapters that not only presents empirical studies assessing
the impact of nudges on these targeted behaviors but also examines the complexities and

contextual nuances involved in implementing nudges in workplaces.

Chapter 1 reports a systematic literature review? aimed at mapping the current state of research
on the application of nudges in workplace contexts. The primary goal is to identify behavioral
domains targeted by interventions and the types of nudges employed. However, the review also
raised some questions about why nudges, despite their success in other contexts such as the

household ones, remain underutilized in workplace environments.

Chapter 2 details a field study conducted in an ltalian manufacturing company to assess the
effectiveness of an organizational nudge designed to promote energy-saving behavior®. The target
behavior involved de-energizing production machinery during non-working periods, yielding both
environmental benefits (reduced CO, emissions) and economic gains (lower energy costs). A
preliminary qualitative phase identified barriers and facilitators influencing the behavior, informing
the design of a context-appropriate nudge. The quantitative phase tested the intervention’s
effectiveness on 47 high-energy-consuming machines over a 48-week implementation period.
Results underscored the complexity of the organizational context and the peculiarities of applying

nudges in workplaces.

Chapter 3 presents three studies investigating the effectiveness of a nudge aimed to (a) improve
the correct disposal of coffee cups, (b) reduce the excessive consumption of paper towel, and (c)
reduce the waste of water by promoting a correct use of toilet flushes. The results of these studies
and theirimplementation processes shed light to some key differences with the application of the
energy-saving intervention. The insights gathered contributed to addressing some of the questions

raised by the systematic review.

Chapter 4 presents an autoethnographic account of the research experience, detailing challenges
encountered during the design and implementation of nudges in the workplace. The findings
provide insights into process-related aspects often not emphasized in academic papers, though
crucial for understanding the methodological implications of nudging interventions in

organizations.

& Published online on November 8, 2024, in the Journal of Personnel Psychology. Available at:
https://doi.org/10.1027/1866-5888/a000362
®The associated paper is currently under review by Energy Resources & Social Science
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Finally, Chapter 5 synthesizes the key takeaways from the research, highlighting critical
considerations for designing and implementing nudges in organizational contexts. It emphasizes
cross-cutting themes and methodological insights that may be essential for future research in

complex settings.

Figure 0.1 provides a schematic overview of the dissertation’s content. The systematic review
serves as the foundation of this work, offering insights into the current state of the literature on the
application of nudges in workplace settings, while raising important questions about the limited
use of nudges in organizational contexts, despite their proven benefits in other settings. Building
on the findings of the systematic review, the identified behavioral domains and nudge types
informed the design of subsequent interventions, integrated with insights from preliminary

qualitative research.

The figure illustrates the relationships between the following chapters, showing that each study
contributed to gathering insights related to the application of nudges in workplaces, which were

later collected into the autoethnographic account and further deepen in the discussion.

By emphasizing the importance of understanding the nuances of applying nudges in complex
workplace settings and by offering considerations for the design and implementation of
interventions, the dissertation seeks to provide practical guidance for future researchers and

practitioners.
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