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Introduction: Spillover of sustainable routines and environmentally-responsible behaviors from one setting to another may contribute to achieving essential sustainability goals. Several previous studies on this topic have found few examples of spillover and have focused primarily on individual influences, indicating the need for a better understanding of the factors that have an impact on whether, how, and when spillover occurs. To this end, a novel conceptualization examining the interactions between identity principles and socio-material elements, the Identity and Practice Interdependence Framework, was applied to investigate the occurrence of spillover of sustainable routines from the workplace to home.

Methods: Three focus groups totaling 30 employees of a major Brazilian steel-producing company, interviews in 15 employee homes, and on-site observations of work and private domains provided data that was analyzed qualitatively, using a deductive reflexive thematic approach.

Results: Participants identified 58 changes in home routines related to sustainability as resulting from their experiences at work. With the consistent availability of practice elements (materials, competencies, meanings), learning about, witnessing and performing sustainable routines at work favored satisfactory levels of identity principles (self-efficacy, self-esteem, distinctiveness, continuity). Analysis suggested that seeking the same satisfactions of identity principles outside the workplace led individuals to adapt, change, and/or create more environmentally-responsible routines in their homes.

Discussion: The Identity and Practice Interdependence Framework permitted investigation of the integration of socio-material aspects with the role of individuals in the process of spillover, and indicated some ways they may interact. Both the provision of socio-material components in the first setting and the recognition of more sustainable routines as a feasible path to satisfaction of identity principle needs contribute to individual engagement and persistence in the second setting. Consistent and frequent experiences with more sustainable routines in the first setting or situation may be key to creating this expectation, and therefore to the occurrence of spillover to another setting. The framework complements previous approaches by allowing for a more complex analysis of spillover, which can be used to enrich research on sustainable practices and help promote environmentally-friendly behaviors and sustainable routines, or other desired outcomes, both within organizations and beyond.
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1 Introduction

In the context of growing recognition of the need for more environmentally-sustainable routines and practices in every type of human activity, spillover effects have often been evoked as an important contributor (Greene et al., 2024; Salciuviene et al., 2024; Yang et al., 2021). Even if many organizations and groups are working on these essential changes, each promoting change to a few behaviors in one setting at a time would be far too slow; changes need to expand beyond the original practice to other practices and settings. We may be able to implement changes in such a way as to intentionally encourage this spillover.

Spillover is generally defined as when the performance of one behavior affects the probability of engaging in (positive spillover) or disengaging from (negative spillover) a second, related behavior in the same situation, or the same or a related behavior in another context (Isbanner et al., 2021; Truelove et al., 2014). For example, a worker who was trained to reduce energy consumption on the shop floor by turning off machinery that is not in use may also turn off unused equipment or lights when participating in work meetings, and/or may be more likely to do the same at home, even if there has not been training or direction about those behaviors. Spillover has been the focus of significant research efforts in sustainability because when it occurs, investments in more sustainable routines become more effective and efficient by also increasing sustainability in other contexts. Understanding spillover better can also contribute to our knowledge of behavior change across domains (Dolan and Galizzi, 2015).

There are still significant gaps in understanding the factors that have an influence on whether, how, and when spillover occurs (Galizzi and Whitmarsh, 2019; Greene et al., 2024). Improved knowledge about these factors could be used for tailored interventions which promote spillover, contributing to more effective implementation of environmentally-responsible behaviors (ERB) across contexts and over time (Frezza et al., 2019; Henn et al., 2020). This paper reports on a first qualitative study applying a new framework to understanding spillover effects, offering insight into the mechanisms that may contribute to or impede positive spillover of ERBs, and other desired behaviors.

When research on promotion of ERBs began, it was primarily focused on directly influencing behaviors through changing socio-material aspects; through instruction and by creating regulations and/or providing equipment or objects that facilitated or required the desired change. However, these approaches can create reactance, a negative reaction to feeling one is losing the freedom to choose, which can reduce adoption of the desired attitude or behavior (Steindl et al., 2015). Individuals may feel they are performing more sustainable behaviors only to avoid a penalty or because they no longer have the option to do otherwise (Isbanner et al., 2021; Jakovcevic et al., 2014). Reactance appears to reduce positive spillover or create negative spillover. Even with gentler behavioral “nudges” intended to influence the target behavior, which create less risk of reactance, there may be little spillover (Kuhn et al., 2021).

Most current research on the promotion of more sustainable behaviors, including spillover, uses mainstream social-psychological approaches. In these the focus is on the individual, under the assumption that personal change is the key component for consistent and widespread application of sustainable behaviors (Brügger and Höchli, 2019; Henn et al., 2020; Kaiser and Lange, 2021). Both conscious and unconscious processes are likely involved in spillover, since recall and report of spillover per se are often inconsistent (Isbanner et al., 2021; Nash et al., 2019). Ye et al. (2022) consider that a process starting from a more-sustainable behavior may lead individuals, through both increased environmental knowledge and experiences of pleasure in connecting with other participating individuals and with nature, to the willingness to carry out more such behaviors.

Since theories of identity have frequently been used to understand the adoption (or non-adoption) of ERBs (e.g., Jaspal and Breakwell, 2014; Jugert et al., 2016; Uzzell and Räthzel, 2009), some studies have sought to explain the mechanisms of spillover via identity approaches (Thomas et al., 2016; Van der Werff et al., 2014; Whitmarsh and O’Neill, 2010). Others focus on attitudes (Brügger and Höchli, 2019; Henn et al., 2020; Kaiser and Lange, 2021). Many of these studies have measured the strength of pro-environmental identity or attitudes to show how this relates to ERB and/or spillover. Recent research has shown that the strength of the environmentally-concerned attitude or identity appears to interact with the personal “costs” of more sustainable behavior, such as time, effort, adaptation, inconvenience, social friction, and money. This combination then influences whether the individual will carry out the ERB or whether there will be positive spillover of ERBs (Brügger and Höchli, 2019; Kaiser and Lange, 2021). However, there has not yet been a more detailed explanation of how this interaction occurs, and what might lead individuals to tolerate higher “costs” and persist with more ERBs. A great deal of previous research has also been based on assessment of behavioral intentions and/or agreement with policies that support sustainability, rather than on real-life situations.

The “costs” of more sustainable behaviors (such as time, effort, adaptation, inconvenience, social friction, and money) are the individual’s perceptions of some of the socio-material factors present within the context of the behavior. Greene et al. (2024) noted the need for better consideration and more research on social-material factors as they influence the adoption of environmentally-friendly consumption patterns, such as circular economy principles. There has been some recent research specifically on these factors, such as Jaeger-Erben et al. (2021) showing that adoption of more ERB, such as repairing rather than replacing objects, is reduced when socio-material components make this more difficult, so that behavioral and financial costs are perceived as high.

Socio-material components directly impact the likelihood of spillover of ERBs as well. In a review of the literature, Rabiu and Jaeger-Erben (2022) noted that socio-material factors are central to whether circular consumption practices (such as reducing and reusing) become habitual and integrated into individuals’ lives, or remain occasional. This habitual aspect can be considered an influence on spillover. Littleford et al. (2014) showed that there was an influence of how easily a behavior could be controlled (e.g., with automatic settings) and how similar equipment and conditions were between workplace and home on whether there would be spillover of energy use reduction behaviors. Support across settings, whether organizational or social, for new, more sustainable behaviors also has been shown to be an important factor in whether spillover will occur between home and work (Rashid and Mohammad, 2011). A recent study analyzed spillover effects of sustainable consumption behavior in two contexts, home and work (Salciuviene et al., 2024). The authors note the need for programs that provide materials, information, and services (which are socio-material factors) that facilitate people’s engagement in sustainable consumption behaviors in new contexts.

The results of these studies suggest that a clearer and more detailed understanding of the integration of situational/socio-material factors with individual aspects may be useful to better explain spillover effects in general, and therefore to more effectively promote more sustainable behaviors (and other desired practices/routines) and their dissemination. Salciuviene et al. (2024) highlight that new conceptual frameworks such as the one developed by Frezza et al. (2019) that combine identity construction and socio-material factors should be applied to achieve a more detailed and complete understanding of spillover effects.

The framework developed by Frezza et al. (2019) combines Identity Process Theory (IPT) and Social Practice Theory (SPT) to help better analyze and support both changes to routines toward greater sustainability in single contexts (see Frezza and White, 2024) and spillover effects between contexts and situations. The components of the framework are explained in the following section.

Social Practice Theories (SPT), a broad family of social theories (Nicolini, 2012), have been developed over the past five decades, with contributions from different, complex and diverse perspectives. In common, they have criticism of the hyper focus on individual consciousness and agency (Reckwitz, 2017). They argue that the focus should be on social practices, not on human behavior (Reckwitz, 2002). Reckwitz (2002) defines a practice (a way of working; cleaning; consuming etc.) as “a routinized type of behavior,” made of various and interconnected elements, socially shared.

The elements that constitute practices (which are socio-material factors) are frequently divided into three groups: competencies (skills, know-how, techniques, knowledge); materials (objects such as machinery and material, technologies, infrastructure, the body itself, employee time); and meanings (ideas, emotions, aspirations, expectations) (Reckwitz, 2002; Shove et al., 2012).

Because SPT consider individuals primarily as carriers of practices, they have limitations and gaps, especially concerning the role of individuals in the maintenance, adaptation or abandonment of practices and routines. A deeper discussion of SPT overtakes the scope of this paper (please see Jaeger-Erben et al., 2021; Nicolini, 2012; Schatzki, 2015; Shove et al., 2012).

Identity Process Theory (IPT) considers identity as a product of an on-going and continuous process, while the individual acts and interacts with social, material and contextual structures and processes (Breakwell, 1986). Identity construction is regulated by two internal processes; “assimilation-accommodation” and “evaluation.” Assimilation-accommodation refers to the absorption of new elements into current identity structures (assimilation) and the adjustment of identity structures to include the new elements (accommodation). Evaluation refers to the attribution of value to identity elements (Breakwell, 2010), which can shift through this on-going process.

These processes are guided by at least four principles (continuity, distinctiveness, self-esteem, self-efficacy), which can be described as desirable states for identity, and which may involve perceptions of the self and/or of groups with which the individual identifies. For continuity, the individual seeks to achieve and maintain perceptions of self-consistency and/or group-consistency of attributes and behaviors across time and space. For distinctiveness, the individual seeks to achieve and maintain a sense of uniqueness and differentiation from other individuals and/or groups. For self-esteem, the individual seeks to achieve and maintain feelings of personal and/or group worth and for self-efficacy, the individual seeks to achieve and maintain a sense of their own/their group’s competence and control over life and situations (Breakwell, 1993).

In their daily lives, activities and choices, individuals seek to reach, maintain, and when necessary, restore satisfactory levels of these principles. New information or alterations in situations can threaten the desired level of the identity principles, leading to feelings of dissatisfaction or insecurity which are perceived as aversive, uncomfortable or distressing (Breakwell, 2021). This leads to attempts to gain or get back to satisfactory levels of the principles, which can occur through a return to former conditions, or through changes in beliefs, attitudes, behaviors, and/or physical or social settings. In this way, threats to identity principles can create barriers to desired changes (Murtagh et al., 2012), or opportunities for those changes (Frezza and White, 2024). IPT highlights that social changes affect identity construction; identity construction affects people’s actions; and, simultaneously, actions (re)shape identity (Breakwell, 1993).

Frezza et al.’s (2019) framework (see Figure 1) integrates aspects of SPT (the practice elements of materials, competencies and meanings) and of IPT (the identity principles of self-esteem, self-efficacy, distinctiveness and continuity), to support analysis of the occurrence of spillover, overcoming dichotomous perspectives which focus on either the individual or the social structure.
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FIGURE 1
 Identity and Practice Interdependence Framework (IPIF) applied to Spillover.


This framework identifies aspects that can be studied empirically, taking into account the complexity of routines and changes to routines. It is important to keep in mind that the dynamics and interactions postulated by this framework will often not be conscious ones; their occurrence can be recognized in how routines are carried out, as well as in the ways people talk about themselves and their routines.

Better understanding of these processes may lead to improvements in interventions, to encourage positive spillover of more sustainable behaviors and routines. One section of the framework was recently applied to the analysis of the implementation and adoption of more sustainable routines in the workplace (Frezza and White, 2024), without looking at spillover effects.

The general research objective of the current study was to;

Investigate influences on spillover effects through the integration of principles of identity construction and elements of social practices.

The research specific aims were to;

1. Identify the occurrence of spillover of sustainable routines from the worksite to the private domain.

2. Characterize the role of the elements of practices for the spillover of sustainable routines.

3. Characterize the role of the principles of identity construction for the spillover of sustainable routines.

4. Explore how interactions between the elements of practices and the principles of identity construction help to understand whether and how spillover may occur.

5. Confirm whether the IPIF can explain influences on spillover, beyond what approaches focusing either on identity elements or socio-material factors can already provide.



2 Materials and methods

Because this was the first empirical study applying the IPIF to spillover, an exploratory approach was prioritized, using qualitative methods to identify and value participants’ perceptions, knowledge and experiences around this complex and dynamic topic. This approach has been recommended as a complement to quantitative research on spillover (Galizzi and Whitmarsh, 2019), especially to provide insight into the factors involved, including those that contribute to positive spillover and to barriers or resistance.

Focus groups were used for data collection in the workplace, as the group dynamics that occur can help participants explore and clarify their views, and may encourage quieter participants to speak up in exchanges with other participants. Semi-structured interviews were used in the home settings, to allow participants to express themselves as they preferred and focus on aspects they perceived as most important, while ensuring that specific topics were covered with all home participants. Onsite observations in the workplace and home settings may have improved participant recollection of ERBs and of spillover, and also allowed the researcher to see some of the material arrangements impacting adoption of ERBs.

There were two levels of data triangulation, which contributes to clarity and confidence in understanding complexity (Thurmond, 2001). The first is having four types of data gathering; focus groups at the company, onsite observations at the company, home interviews and onsite observations at participants’ homes. The second is different groups of participants involved; three types of employees in separate focus groups (management, office, and shop-floor), and two types of participants for home interviews (employees and family members).


2.1 Selecting the company for the field research

The research project aimed to investigate a large Brazilian company that had implemented clear and comprehensive internal socio-material measures and changes to facilitate sustainable production and consumption routines, in order to determine whether spillover to the private domain occurred, and how. To identify an appropriate research field, three Brazilian professionals with experience in management consulting in sustainability were asked for suggestions. Four major companies with a demonstrated commitment to sustainability were recommended, each operating in distinct sectors across three different regions of the country: (i) engineering and large-scale construction projects; (ii) development and manufacture of agricultural power tools; (iii) development and manufacture of technology and machinery for water and sanitation systems; and (iv) industrial steel production.

An invitation letter detailing the research project was sent to contacts at each of the recommended companies. Three companies responded: one declined, another expressed initial interest but subsequently declined, and the third, the steel-producing company, agreed to participate after a series of clarifying communications. Data was collected at one of their steel plants with a total built area of 7 million m2, located in south-eastern Brazil. Institutional and sustainability reports published between 2008 and 2019, publicly available on the company website, were reviewed and provided important data for the research.

It is important to note that the company where data collection was conducted did not influence any research decisions, procedures, or outcomes. The company was supportive, providing space and conditions for employee participation in focus groups conducted at company installations. The company did not provide any direct financial support for the research project or the researcher, had no access to the raw or analyzed data, and saw research results and conclusions only when they were published.



2.2 Data collection—phase 1

Phase 1 took place in 2017. In recruiting participants, no specific determinants, such as gender or length of employment, were set. The sole exclusion criterion was that participants had to be at least 18 years of age. Participation was entirely voluntary, with interested individuals responding to an invitation letter disseminated through the company’s internal communication system by the human resources department. The 30 employees who agreed to participate were divided in three focus groups according to their functions/positions at the company; focus group 1 had 11 participants from management and planning staff; focus group 2 had 11 participants from administrative and office staff; and focus group 3 had eight participants from shop-floor staff. This separation was intentional in order to avoid possible constraint as a result of hierarchical differences, which could affect employees’ comments. Focus groups were conducted at the company, in a private room with only the researcher and the participants, and lasted from 60 to 90 min., with audio recording. The focus group discussion guidelines can be found in Supplementary Table S1A. During this phase, onsite observations at the company were also carried out with three two-hour visits to the plant, which enriched the data. The researcher was provided guided tours of various areas within the company, including offices, employee pantries, restrooms, workshops, production sectors, water stations used for cooling the production process, employee canteens, and training rooms. In these settings, the researcher observed different situations, photographed elements deemed relevant to the study, and engaged in informal conversations with employees.



2.3 Data collection—phase 2

Phase 2, also carried out in 2017, consisted of semi-structured interviews and onsite observations conducted at 15 employee homes. Of the 30 participants in the focus groups, 12 accepted the invitation to participate in the home interviews. Three employees who had not participated in the focus groups also offered to participate in the home interviews. In eight of the fifteen residences, a member of the employee’s family also participated. The guidelines for home interviews can be found in Supplementary Table S1B. Photos were taken when participants showed the interviewer aspects of their home routines related to the points that they were discussing.



2.4 Data analysis

Considering the complexity of the data and the fact that IPIF creates initial categories, a deductive reflexive thematic analysis (TA) was developed, to identify relevant patterns and to interpret the findings (Braun and Clarke, 2012). Atlas.ti 24 was used to organize and code the data. Categories and codes for content analysis around reports of spillover were derived from the IPIF components (see Figure 1). See the table of categories and codes in Supplementary Table S2. Both data collection and analysis were conducted in Portuguese, the first language of the interviewees and the interviewer. Quotes from the data that have been included in this paper were translated by an English native speaker.

Validation of analysis was carried out through independent analysis of multiple samples of the data used for this section of the project, by another researcher experienced in qualitative research and familiar with Atlas ti. There was generally very good agreement between the two analyses, likely because analysis was based on the IPIF components.




3 Results

The core of the analysis was to better understand the processes of spillover, using the IPIF. In this section the occurrence of spillover is confirmed, and how practice elements were involved, how identity principles appear to have been engaged, and how these factors interact to influence the occurrence of spillover are described.

In the focus groups, participants were asked about the sustainability-related programs, initiatives and routines implemented within the company. They spoke at length about these, some of which were company initiatives while others were developed by the employees themselves. The groups were then asked to think and comment about whether there was something particularly relevant that they had “taken home” based on workplace experience, company campaigns, learned skills, concerns raised at work and so on. Waste and the use of energy and water were queried directly. The same topics were addressed with interview participants in their homes.

The results showed that there were spillover effects from the company to the private sphere of employees, concerning sustainability efforts. Participants also mentioned spillover concerning safety, health and social responsibility practices at the company. The occurrences shown in this article were chosen as particularly clear examples, however there were many more such instances mentioned by the participants. A total of 58 occurrences of spillover from 23 individual participants were identified in the data, where participants clearly stated the connection between work experiences and alterations of home routines (see Supplementary Table S3).


3.1 “I think we are doing our part”: adapting routines

The following participant statements about changes to routines at home were made in focus group 3, right after the discussion of a major company initiative to use water sustainably;


Matheus; I think that here, everyone at home has a washing machine. I'm pretty sure that everyone reuses the water from the washing machine: at the end of the process, you take a bucket to store the water to wash the laundry area. I took a course [at the company] for six months, and we talked about […] reusing water, to wash [work] areas, vehicles.

Lorenzo; I think we are doing our part.
 

In focus group 1, after discussion of company initiatives to use waste water for cleaning, participant Sarah proudly explained how she and her husband installed a container in their home to collect water from the washing machine, to reuse it to wash the patio. During the home interview, Mônica explained that she made similar arrangements, installing two containers in her house. Figure 2 shows the changes made by participant Mônica, and Figure 3 shows the work setting arrangements, which involve waste water from air-conditioning units.

[image: Figure 2]

FIGURE 2
 Arrangements made by participant Mônica at home; the installation of a container to collect and reuse water drained from the washing machine.


[image: Figure 3]

FIGURE 3
 Arrangements made at the company; the installation of a system to collect the water eliminated by the air conditioning equipment, to re-use it for site cleaning.


Another participant, Rafael, when interviewed at home, also commented on many changes he had made in the condominium he lives in; construction of a shed for waste selective disposal, with specific containers for different types of materials (see Figure 4); installation of more efficient and energy saving systems in the common areas; implementation of strategies to reduce water consumption to clean common areas and the swimming pool. He observed that everything he “brought” to his apartment and the condominium, he “took a lot from the company, from the projects […],” from what he had experienced, seen and learned there. During this onsite observation, it was possible to see the participant’s pride in these improvements, in his tone of voice, explanations, and facial expressions.

[image: Figure 4]

FIGURE 4
 Arrangements made in the private domain to separate waste and dispose of it more sustainably. A room with bins for selective waste disposal in the condominium where participant Rafael lives; plastic bottles and aluminum cans (red containers); wet garbage (green and blue containers); and oil (blue cylinder). Behind the blue and green bins, there is an area for paper and other recyclable materials.


These quotes and photographs clearly show spillover. Identifying the practice elements is straightforward; material (e.g., equipment; machine; containers; system); competencies (e.g., taking courses; know-how to elaborate and to implement projects; ability to find solutions using the resources and conditions available); and meanings (e.g., reuse; reduce; doing one’s part; the workplace culture). Being able to recognize environmental problems and to plan and engage in initiatives to improve sustainability at home seems to provide ways for participants to reach satisfying levels of identity principles; self-efficacy (e.g., recognition that they are able to make changes); self-esteem (e.g., pride in applying solutions for sustainability problems); distinctiveness (e.g., identification with a particular culture; recognition that they are doing their part); continuity (e.g., observation that their actions are part of day-to-day routines; the effort to make small and big changes both at work and at home). In this example, we can also observe how routines bundle; air conditioning and cleaning; doing the laundry and cleaning.

In the workplace, participants noted reduced water consumption through the installation of clamps on all on-site water faucets. Some commented on their discomfort when unable to carry out this more sustainable routine outside the work domain, apparently because continuity needs were not satisfied;


Sarah; It’s funny, you start to notice it in other places! For example, I go to the shopping center and I start to use the faucet [in the shopping center restroom] that doesn’t have the clamp, and there’s that ton of water coming out. It starts to bother me.

Luís; It’s impressive how much it becomes bothersome when people don’t do anything! It’s impressive!
 

There appears to also be frustration of self-efficacy, as in this non-work setting the participants could not control the amount of water flowing. The second comment shifts the focus of the lack of spillover; this participant is bothered because others do not create conditions for the more sustainable routine. This may be a reaction to the threat to distinctiveness that arose when seeing themselves wasting so much water.



3.2 “I take it with me. It’s a habit!”: related routines

When discussing the impact of company initiatives on the private domain, one action in participants’ private lives that was commented on several times was the habit of taking single-use plastic bags provided (without charge) by supermarkets, to carry purchases. Participants did not connect this to any specific work routines, but related it to company initiatives to improve sustainability in general. In focus group 2, participants said this;


Alice; I speak for myself. I use a minimal number of plastic bags nowadays at home. My bathroom bins are no longer lined with plastic bags. I collect the waste and only put it in the final trash. I go to the supermarket with those huge eco bags of mine […]. I arrive at the supermarket with a bunch of eco bags and people look at me and say “Wow! I forgot mine at home!” They see this as a good practice. They look at me and say, “Wow, how cool!” Then, they ask where I got them. But, when you go to the supermarket, you see very few people using them.

Manuela; Yes! Take them in the trunk of the car.

Alice; I have a tiny eco bag that I keep in my purse.

Manuela; When I go to the bakery, I take it with me. It's a habit!
 

In the comments above we see spillover in routines related to waste and around reduction of the use of plastic. We can recognize the processual interactions between elements of practices and identity principles. When participant Alice explained that she had started carrying eco bags it is clear that she dealt with a set of identity feelings and had to make new configurations of practice elements (material, competencies and meanings) to adopt this new routine. Material elements also appear when Alice explained that she had stopped using the single-use plastic bags to line the garbage bins in the bathrooms of her house. This differs from the usual routines in the domestic context in Brazil, where the use of free supermarket plastic bags to line every sort of rubbish bin is very common. These small bags are then each tied up and thrown in a larger garbage bag or collection bin.

Competencies (e.g., know-how of alternatives to the plastic bags and for disposal of garbage); and meanings (e.g., resource reuse; good practice; the need to reduce plastic waste) are highlighted. Engaging in changes, participants seem to reach satisfying levels of identity principles; self-efficacy (e.g., being able to reduce plastic consumption/waste); continuity (e.g., keeping the bags in the car and in the purse to use whenever shopping); distinctiveness (e.g., very few people use eco bags); self-esteem (e.g., pride in describing personal successes in good practices). Interestingly, the issue of the plastic bags bundles different routines (shopping and waste disposal) that are impacted by this spillover.

Some narratives show that more sustainable routines can create strong reactions that encourage spillover. For instance, in one of the home interviews, the participant said;


Esther; Everyone knows me [at the bakery]. [The attendant] doesn't put [my purchases] in plastic bags anymore. [For other] people there, they put [the bread] in a paper bag, then put it in a plastic bag. Oh, my! I can't stand it! This also happens in other stores; they wrap in tissue paper, put it in a box, then in the bag! When I buy stuff, I have a bag, so I tell the attendant; ‘There's no need to wrap it. I carry it in my bag.’ This is natural […]. Bags from the supermarket, I reuse them.
 

Esther’s comments show that she is bothered by the over-packaging she witnesses, and feels she has to avoid it. Her more sustainable routine requires certain competencies (e.g., the understanding that consumption and waste are environmental problems; knowledge of ways to reduce consumption of single-use packaging); meanings (e.g., reduction of waste; reusing things); and materials (e.g., packaging; bags). Esther showed pride in being recognized by the local shops as a person who does not take the single-use bags. Her emphasis on being distinctive is clear, and she may see herself as offering an example of a different type of routine, for both store employees and other shoppers, a source of self-esteem.

At the end of the quote, Esther admitted she sometimes takes the plastic supermarket bags. In this case, it seems that the participant’s satisfaction of the identity principles may be threatened by recognizing this exception to her environmentally-responsible routine. Noting that she reuses the plastic bags may be a way to restore satisfactory levels of continuity and distinctiveness.



3.3 “I’d make myself do it, I’d have to”: struggling with elements of practice

In several interviews, participants mentioned they would like to dispose of waste at home in the same way it is done at the company (where there is extensive and consistent selective collection of waste). Participants explained they are unable to do the same in the private sphere, due to lack of material and space;


Manuela; At the plant we manage it all. Organic waste from fruit, paper, lots of paper, there’s so much paper used, and glass. But there [at the company], there are five different bins, I can’t have that at home. I’d have to put it on top of my own head! There’s barely room for the garbage bin and I’ll tell you, I don’t separate wet garbage from dry. I just separate plastic bottles made of PET and aluminum cans.
 

We observe the interaction between the salience of identity principles in Manuela’s quotes and elements of practices. Feelings of continuity are highlighted when she expressed her wishes to perform waste routines at home in the same way she does at work. At her home, she showed her efforts to make material arrangements to separate waste; plastic and aluminum are kept separate from the rest that will go to landfill (see Figure 5).

[image: Figure 5]

FIGURE 5
 Arrangements made at home to separate waste sustainably made by participant Manuela; plastic and aluminum are kept separate from the rest that will go to landfill.


This same employee participated in focus group 2. There she mentioned that the company generates a lot of paper waste, which is donated to a non-governmental organization (NGO) that provides social services to underprivileged children. In her home interview, Manuela explained that she saves PET bottles and aluminum cans to donate to an organization that uses them to finance wheelchairs. With satisfaction, Manuela said that she saw wheelchairs being delivered to those who needed them. Here, we also observe the interaction of elements of practices and identity principles. By engaging in actions that involve both environmentally responsible and socially responsible meanings (donation, helping those in need) she manages to achieve positive self-esteem and a sense of self-efficacy (she sees that her actions do have positive results). The connection she pointed out between the routines she participated in at work and those at home shows the desire to achieve and maintain satisfactory levels of distinctiveness and continuity, which appears to be triggering spillover.

This participant also explained that she would find a way to separate wet garbage from paper, if she knew that the paper would be recycled;


Manuela; I would make myself find a way to separate the paper, here in my place […] For sure. Even if I kept the wet garbage in that little bin, I’d keep the paper separate, quite separate. I’d make myself do it, I’d have to.
 

This quote is especially interesting in how it highlights the discomfort and even distress occasioned by threats to continuity and distinctiveness. This participant expressed feeling an obligation to the more sustainable routine, frustrated by the lack of practice elements (material elements such as collection bins in the building, paper recycling pick-up by the city) which would permit her to participate in that routine. Her levels of self-efficacy are not threatened, however; if paper recycling were available, she is confident she would find a way, even with the very limited space she has available. It is possible that imagining herself carrying out that routine and expressing her intentions to do so reduces threats to the self-esteem that her ERB brings her.

In another interview, an employee and his partner mentioned similar difficulties. The employee observed that;


Felipe; At the company, everything is recycled, separated, all sorted, all all selected! There's no way to do that here [at home], even if I wanted to […] there is no recycling [in residential areas]. There's no point for me to separate it here, since there is no separation where I dispose of the trash [in the building]. Let's say the condominium decides to spend money and buy bins to separate the trash. […] But when the city garbage collection truck arrives, they will take everything and put it in the truck, mixing everything, because there is no urban selective waste collection.
 

The employee’s partner explained that they do sort waste, so that some can be picked out of the building’s trash by informal collectors who sell material for reuse or recycling;


Maura; Regarding sustainability, we separate aluminum, the glass, more for the safety [of the collectors]. We put it in a separate and identified box so the collectors don't get hurt […]. When there is a lot of plastic waste, we put it all in one bag, because there are people who collect it. It's not the condominium or the city, they are [informal] collectors. […] My concern is to help them save time [while] going through the trash.
 

She highlighted elements of meanings, which along with environmental responsibility included safety concerns and feelings of solidarity toward the informal waste collectors. We observe that in the work sphere participant Felipe showed that he has satisfactory levels of self-efficacy (e.g., everything is selected and recycled). But the lack of material conditions to do so at home does not stop them from seeking to achieve satisfactory levels of self-efficacy, by making extra efforts to perform partial selective waste disposal. It is possible that even partial performance of the desired routines can provide self-efficacy, when it occurs in the face of barriers and requires extra effort or ingenuity.

When asked about spillover from the company to the home, Felipe highlighted one specific behavior related to waste disposal routines;


Felipe; There is a waste issue that I brought from the company. […] I got to know about it at the company and I brought it [home]. The company does not have trash bins by the toilets in the restrooms. So, used toilet paper is [discarded] down the toilet. At my mother's home, all used toilet paper was thrown in a trash bin. I always thought it was bad […]. When I started to work at the company, I saw that there were no bins for used toilet paper. In general, people say that the houses don't have the pipes to support it, that they will get clogged. I disagree, toilet paper won't influence that much, because it quickly [… falls apart]. Not here [in our home]! Here, all toilet paper goes down the toilet. I'm an activist for that.
 

The employee’s partner added;


Maura; At my parents' house it's the opposite. They don't accept it, […] they say it will clog [the pipes]. When I'm there, I throw everything down the toilet. But then my mother fights with me over it.
 

This routine of flushing toilet paper is seen as reducing waste that has to be transported and ends up in landfill. Even though this specific routine may have a small environmental impact, we observe that the combination of practice elements with identity principles contributes to the spillover of sustainable routines/behaviors. In the two participants’ quotes, we can see the elements of practice; material (e.g., restrooms, toilet, paper, pipes, trash bin), competencies (e.g., knowing pipes do not get clogged; knowing how to dispose of waste more sustainably), and meanings (e.g., not to do something bad for the environment). We also verify the salience of the four identity principles. Self-efficacy is shown; at the company and at home, they can control how the routine is performed and see the results. Distinctiveness appears when they observed belonging to the group of people who know why and how to do this. We can note positive self-esteem in being “an activist about it” since they said this with pride. Continuity is observed when employees expressed satisfaction in acting at home as they do at the company, and in the participant’s quote showing her wish to continue performing this routine the same way at her parents’ home, even though her mother does not approve.



3.4 “I deserve some comfort”: resistance to changes

In the following quotes, we observe differences in how family members perform a routine at home;


Arthur; In Brazil, the water we use to shower has the quality of drinking water […]. The production cost is high […]. I am aware of the resources […]. I know the scientific knowledge, the effort, the cost, the whole process […]. The company influences a lot, but individual consciousness is what makes the difference. To be part of a company that approaches environmental issues, and seeks so much to promote sustainability […]. But it won’t work if it doesn't make sense to you. When I soap myself [in the shower], I turn off the tap, so I don't waste water.
 

These comments highlight elements of the practices involved in his showering routine; competencies (knowledge about the production process and its costs), material (potable water, resources needed for production), and meanings (the need to reduce waste of potable water). When Arthur said that “individual consciousness is what makes the difference,” it may indicate satisfactory levels of distinctiveness, since he has such consciousness. He also showed self-efficacy, in his confidence that he can reduce water consumption. The participant demonstrated that the specificity of his professional activity as well as the company’s approach affect the way he performs routines in his private life, showing spillover effects.

However, in another part of the interview, we observe that the participant does not always manage to perform this more sustainable routine;


Arthur; I always teach this awareness to my children. Sometimes I do not achieve it; in the shower, they stay for one hour, playing. It is enjoyable, they sit down. One is eight and the other is five years old, it is not possible to demand full consciousness.
 

Participant Liz is married to participant Arthur; she is also an employee of the company. She stated that she does not manage to be as careful as her husband in the shower. She explained that she keeps the tap running when soaping herself, as she feels cold when she turns off the tap. Arthur added that;


Arthur; I tell her to turn off the tap. But there are moments that you have to respect. What can I do? I'm not going to turn it off for her. I think she is conscious, but she says she gets cold when she soaps up […]. I don't have this problem.
 

Here we identify a set of resistances to the performance of sustainable water routines. In his role as a father, Arthur does not perform the same more-sustainable routines when monitoring his children’s shower as he does in his own showering routine. Children’s fun and his role as an understanding father are prioritized. These can be understood as alternate meanings, which may provide satisfaction of self-esteem needs in different ways than by behaving more sustainably. In the case of Liz, showering comfort also becomes an impediment to reducing water consumption. We also note that the negotiation attempted by Arthur with Liz to reduce water consumption is not successful.

Later in the interview, Arthur explained how his family deals with waste disposal, by separating recyclable and non-recyclable waste. Linked to this issue, he commented on his shopping routines;


Arthur; I am aware [of waste issues], but I don't have the habit, for example, of going to the market and putting my purchases in a box. I bring it home in the supermarket plastic bags [single-use]. Why? Because life is busy, I'm tired and I […] think I deserve some comfort. It doesn't fit everything in the box, it's difficult to carry […]. But I am aware.
 

He maintains his less-sustainable routine rather than changing to a more sustainable one, despite expressing awareness (meanings and competencies). It seems that the practice element of material (box/bags and time, plus the effort to remember) creates a cost; an inconvenience that reduces the likelihood he will engage in this behavior. He also defends his less-sustainable behavior. It may be that he was experiencing discomfort from threats to distinctiveness, self-esteem and continuity created by his admitting that his behavior was not always consistent with the more sustainable approach he is so familiar with from work, and that he does carry out at home in other situations. His explanations may be a way to manage that discomfort, by emphasizing other aspects that satisfy identity principles; he is a busy and hard-working person (self-esteem, distinctiveness, continuity) who deserves some comfort.



3.5 Identity and practice interdependence framework applied to spillover: a complete example of the dynamics

A participant quote, below, shows the spillover process embedded in the interdependence between elements of practice and identity principles, dynamically and holistically interacting (Table 1). The quote was from focus group 2, after participants had spent a great deal of time discussing work routines related to sustainability and company interventions and programs focusing on sustainability;



TABLE 1 Presents the analysis of this quote from Vinícius.
[image: Table1]


Vinícius; Before [I joined the company], my notion of the environment was [limited to] vegetation, forest, sea. Like this issue of waste that we are talking about here, I had no idea. It has changed since I came here [to the company]. From the first moment I entered here, with the company approach, with its focus on safety and the environment, which raises this awareness, […] affecting every employee, […] the community. With this approach, when I went home, when I got home, I became really different. […] Today things are materializing, concerning water, waste […]. I figured this out because I work with this […]. So, I say, what I received here, in contact here, I took home, took to the condominium where I live. I'm the sub-manager of the condominium. [There,] we set targets for water consumption per apartment, and we signed an agreement to meet this target. We established waste selective collection, disposal, which before was not available in the building. We implemented many things in the condominium, including reducing costs. And why was this possible? As a consequence of what we had here, taking courses, everything I learned, I learned here, on a daily basis. And I took this to the condominium, to home.
 




4 Discussion


4.1 Identifying spillover

The data gathered allowed the identification of the occurrence of positive spillover across contexts and/or situations, as described in previous studies (Isbanner et al., 2021; Mgomezulu et al., 2024; Nash et al., 2019). There were a variety of spillover examples in which participants clearly expressed connections between what they had learned, carried out and witnessed at work and their routines and initiatives in the private domain. The results were shown to be consistent due to the use of several data sources (focus groups, interviews with employees and family members, observations at work and in participants’ homes) that allowed enrichment and confirmation of the information gathered.

The examples provided are those that participants themselves identified as related to their experiences in the workplaces; it is likely that there were other situations of spillover where participants may not have been aware of the connection to more sustainable workplace routines, and therefore did not report on them during this study, as noted by Isbanner et al. (2021) and Nash et al. (2019). The format of the focus groups, where there was lengthy discussion of more sustainable workplace routines before participants were asked about efforts they had made to carry those types of routines into their homes, may also have increased participant awareness of the links.



4.2 Spillover: the role of elements of practices

In the data showing positive spillover, elements of practices were highlighted and noted in both domains, work and private life. This is consistent with the observation by Rabiu and Jaeger-Erben (2022) that socio-material conditions are an important influence on whether ERBs become habitual and integrated into individuals’ day-to-day lives, and with the formulation by Nash et al. (2017) and with Verfuerth et al.’s (2021) recommendation that support for context-dependent factors, such as information and easier access, could facilitate spillover.

The similarities between routines, material and competencies in the two domains might facilitate spillover. This is in accordance with Nash et al. (2017), who found that recognition of similar features in the two contexts, such as material or procedures, may trigger spillover. Margetts and Kashima (2017) found that similarity of the resources involved increased spillover, and Maki et al. (2019) showed that positive spillover was more common between similar behaviors than more different ones.

Meanings of reusing, recycling, reducing resource use, and helping those in need were constitutive of routines at the company and in the private domain, showing the importance of these elements for the spillover that occurred. They were also associated with other meanings, for instance, that the performance of ERB is valuable, important and worthwhile. Participants’ comments highlighted that these meanings (made available at the company) were constitutive of work routines and were transferred to the private domain routines. Maki et al. (2019) observed that when practitioners perceive that the original behavior and the potential other one share important goals (which can be interpreted as meanings) such as waste reduction or resource conservation, spillover is facilitated.

Participants expressed that they had gained significant sustainability-related competencies at the workplace. They clearly stated that such know-how was carried to the private sphere, becoming constitutive of the adapted routines performed at home. The importance of the acquisition of knowledge and skills for the occurrence of spillover effects was also observed by Lauren et al. (2016).

Elements of practices also played a role in difficulties, resistance and/or impediments to spillover. Lack of material contributed to unsuccessful or only partial adaptation of routines to be more sustainable. Nash et al. (2017) also observed that the lack of necessary materials, structure and/or infrastructure may limit the occurrence of spillover. Conflicting meanings at home were also observed as limitations on spillover, which is also in accordance with Nash et al.’s (2017) findings. Not having the knowledge or know-how was not highlighted as a reason for not performing more sustainably in the private domain. It is possible that when seeking to change home routines to be more sustainable, participants gravitated toward areas where they felt they already had the competencies.



4.3 Spillover: the role of identity principles

The data from this study suggests that when participants are able to carry out sustainable routines in the work domain (with the provided elements of practices), not performing more sustainably in the private domain may threaten the satisfaction of self-efficacy, self-esteem, distinctiveness and continuity. Those threats are experienced as uncomfortable or distressing, as identified by Breakwell (2021). Changing or adapting the configuration of routines at home to be more environmentally responsible may be seen as a way to reduce that discomfort, through restoration of satisfaction of identity principles. These processes are not usually ones that individuals are aware of, but the data allowed for recognition of these influences.

Consistent with Lauren et al. (2016), who considered self-efficacy as a possible moderator of spillover of pro-environmental behaviors, in this data attempts to meet satisfactory levels of self-efficacy played an important role. Participants appear to have experienced satisfaction of self-efficacy by adapting routines in their private lives to be more sustainable, a path they may have been able to recognize since they had experienced this type of satisfaction in the workplace. The results of the current study integrate satisfaction of self-efficacy into a more complex understanding of spillover.

In this data, participants showed some satisfaction of self-efficacy even with only partial success in adaptation of routines to be more environmentally responsible. Their frustration at not fully achieving their aims did not impede persistence in trying to improve the routines, as long as participants saw some satisfying results. It is possible that the level of challenge to be overcome contributed to this satisfaction. Lauren et al. (2019) suggest that experiences with easier sustainable behaviors (such as the participants in this study experienced in the workplace, where all the material elements were available) may increase self-efficacy, which then contributes to willingness to attempt more difficult ERB, such as participants in the current study attempted to implement at home.

Employees at times appeared to experience unsatisfactory levels of self-efficacy. The finding that it was difficult to persuade others to participate in spillover of more ERB is consistent with Nash et al. (2019). Participants appeared to seek ways of satisfying threatened identity principles by other pathways such as fulfilling other roles well. This is consistent with the findings of Maki et al. (2016) that perceptions of differences in responsibilities or roles in another context may reduce spillover. The IPIF provides an explanation of how this may occur, via alternate routes to satisfaction of identity principles.

The goal of satisfying the need for self-esteem appeared to motivate some participants to keep trying to implement more sustainable routines at home. This expectation of satisfaction of self-esteem needs may help explain the findings of Stangherlin et al. (2023), that individuals who perceived themselves as making progress toward sustainability goals often felt that they had not yet done enough, and sought ways to do more. The IPIF may be helpful to explain when this is likely to occur, and when not, through recognition of the interactions between practice elements and identity principles.

Participants did seem to feel the need to explain and justify incomplete or partial ERBs. Applying the IPIF, this can be conceptualized as a response to threats to satisfaction of identity principles. Threats can lead to a turn away from this path to satisfaction (Murtagh et al., 2012), or, when the path is still considered a viable one, to greater efforts in the more sustainable direction (Frezza and White, 2024), which can be identified as a self-efficacy issue.

Continuity was also identified in this data as an important aspect of the spillover of sustainable routines. In several examples, participants highlighted that their efforts and initiatives to behave more sustainably were part of a continuum from work to private domains, seen as something natural for them at this point, part of the (company’s) culture, or even a self-imposed obligation. This conceptualization may help understand the findings of Nash et al. (2019) that those with a higher environmental awareness were more likely to report spillover; the pre-existing environmental awareness may lead to a more noticeable or more distressing threat to continuity needs when in a context where the individual does not carry out as many/the same routines as in the first context. An individual who has lower environmental awareness may not experience the same level of discomfort due to the threat, it may not rise to a level where it is noticed and/or encourages adaptation of routines.

The cultural aspect leads to the fourth identity principle; distinctiveness. The idea of being like their neighbors, family members or others who had little interest in carrying out more sustainable routines may have threatened satisfaction of this identity principle. This could encourage adherence to more sustainable goals and initiatives outside work, to reduce that threat and restore satisfaction of identity principles.



4.4 Spillover effects: combining identity principles and elements of practices

Consideration of the data leads to the conclusion that specific conditions and factors within the original situation/context may have encouraged positive spillover of more sustainable routines to other situations/contexts, in this study. This can be understood through the processes shown in the IPIF (Frezza et al., 2019). The integration of socio-material conditions and identity process aspects offers an avenue for better understanding these influences than can be obtained with either focus independently.

The company took steps to establish more sustainable workplace routines through provision of practice elements. Without these, more sustainable workplace routines would have been rare, even if individual employees had tried to seek satisfaction of identity principles through this path. This is consistent with the results of Rabiu and Jaeger-Erben (2022), which showed that socio-material factors are central to whether ERBs stay infrequent or become habitual and integrated into people’s lives. This habitual aspect can support spillover.

The company made material practice elements available, such as equipment and time, that made certain ERBs feasible. The company also brought the practice elements of competencies and meanings around sustainability, through educational initiatives, campaigns, and by showing their willingness to invest (employee time, money) in ERBs. The occurrence of ERBs made possible by the practice elements thus created experiences with more sustainable routines for employees themselves, and as witnesses of others’ work routines.

When more sustainable routines are engaged by employees, the meanings appear to support a path to satisfaction of self-esteem needs (Frezza and White, 2024). Workplace steps to recognize and reward employee sustainability proposals and progress toward more sustainable routines also appear to have contributed to satisfaction of self-esteem needs. Interestingly, even being part of a group where other members were recognized appears to have contributed to achieving satisfying levels of self-esteem in participants who were not themselves recognized or rewarded (Frezza and White, 2024). These experiences, especially when repeated, can create a general recognition of more sustainable routines as a viable path to self-esteem. This may lead employees to seek that same path outside the workplace.

Through competencies provided at work, employees developed not only the knowledge and know-how needed to participate in more sustainable routines at work, but also the confidence that they can effectively do so. This provides satisfaction of self-efficacy needs (Frezza and White, 2024; Frezza et al., 2019). Repeated such experiences may create an expectation that the performance of sustainable routines is a reliable way to gain satisfaction of those needs, encouraging employees to use that same path to satisfaction of self-efficacy in the private sphere.

Participants discussed many examples of sustainability initiatives, efforts, education and adaptations of routines at work. These ranged from those that were very impactful and required large investments (construction of a sea water system for cooling equipment without damaging the environment) to quite minor (making note pads for office use out of discarded print-outs). Participants also noted that all levels of company staff were involved not only in implementing but also in suggesting sustainability initiatives, from top administration to shop-floor workers and maintenance personnel. Routines ranging from industrial processes to office and maintenance tasks, all the way to the staff cafeterias, washrooms, and cleaning practices at company installations had been adapted to be more sustainable, and these changes were made salient by company campaigns. Participants recognized that more would need to be done toward sustainability in the workplace over time, but they perceived consistency in terms of the investments, programs and initiatives at the company and of efforts by employees, including themselves. This perception likely makes more environmentally-sustainable behaviors a salient and realistic path to satisfaction of continuity needs for many employees. Satisfaction of those needs through this path at work may carry over to seeking the same satisfaction outside the workplace. Isbanner et al. (2021) noted the occurrence of a less-conscious process, where the more sustainable routines take time to become habitual and only then trigger spillover, without individuals making the connection between the original ERB and the newer one; the IPIF may also be useful for understanding influences on these types of spillover effects.

The recurrent framing of company sustainability efforts as different, advanced for the industry, and highly important at all levels of the company also offers a clear path to satisfaction of distinctiveness needs. Frequent experiences with satisfaction of distinctiveness needs at work through more sustainable routines could then lead employees to look for opportunities to create similar experiences in the private sphere, to continue to satisfy those needs.

In this way, the consistency and high salience of satisfaction of identity principles within the workplace may increase the likelihood that employees will also seek these paths to satisfaction outside of work, creating spillover. This may be experienced as the cycle noted by Ye et al. (2022), where a change to more environmentally responsible behavior leads to greater knowledge, which creates a sense of pleasure in accomplishing the ERB. That pleasure then encourages spillover. The IPIF explains further how this may be occurring, including that satisfaction of identity principles may be contributing to this sense of pleasure, and identifies components that may influence this process.

The IPIF allows us to postulate that if more sustainable routines in the workplace were occasional or partial, if provision of material elements required was inconsistent, if meanings or competencies were not reinforced by routines, or if sustainability initiatives were less central to the distinctiveness of the company, the workplace ERBs may not have created the same desire to continue to seek these satisfactions outside of work. Less consistent/distinctive sustainability efforts in the workplace might also reduce the internal pressures that several participants noted experiencing when they were only partially successful or were unsuccessful in implementing desired changes in private domains. This pressure appears to contribute to on-going efforts to behave in more environmentally-responsible ways in private life.

The IPIF provides a model that helps understand why the provision of practice elements of materials and competencies alone often leads to the limited success in behaviorally-focused efforts to encourage spillover, such as identified by Kuhn et al. (2021). Individuals who have changed behavior without engagement of identity principles and therefore without recognition (which can be unconscious) of ERBs as a path to this satisfaction may not seek to make the changes and efforts required to implement other more sustainable behaviors, or similar behaviors in other contexts.

Practice elements such as lack of materials or high costs can create barriers to spillover. It is possible that when the individual sees the ERB as attainable despite barriers, the more sustainable routine is still seen as a good path to satisfaction of identity needs, leading to persistence. If the barriers seem so high that satisfaction of identity needs is unlikely, the person may turn to other paths to satisfy them. Resistance from others can also be a barrier. Individuals may attempt to transmit meanings, competencies, and the recognition of these paths to satisfaction to other people in the second setting. This could reduce this barrier to continued satisfaction of identity principles through more sustainable routines. The IPIF may permit more comprehensive investigation of these processes.

The IPIF also suggests an explanation for the low level of spillover found in some recent studies (Carrico et al., 2018; Maki et al., 2019; Nash et al., 2019). In order to detect and investigate spillover, previous research has often focused on clearly discernible changes in sustainability-related behaviors in the first setting. This requires focus on a single behavior or a sudden change, so that changes in the second setting or context can be attributed to the influence of the change in the first. However, the current study seems to show that it is the fairly wide-spread and consistent application, in the first setting, of interventions to create more sustainable work routines that activates or strengthens the process of seeking satisfaction of identity principles in similar ways, elsewhere. This may be what leads to more frequent spillover and to persistence in pursuing spillover in the face of difficulties. It is likely that single changes toward more sustainable routines (through application of practice elements) in the first setting would not satisfy self-esteem, self-efficacy, continuity and distinctiveness needs in such a way as to trigger spillover. This may also explain why a single change in ERB can create somewhat higher intentions of carrying out more such behaviors (Haggar et al., 2023; Lauren et al., 2019) and greater support for pro-environmental policy (Jakovcevic et al., 2014; Thomas et al., 2019), but there is little actual spillover of behavior in this case. The IPIF allows understanding that when identity principles are not engaged, despite the provision of practice elements that create the original ERB, there will be little chance of spillover.



4.5 Practical implications

Consideration of the interactions of practice elements with identity principles through application of the IPIF can clarify some known factors that have an influence on spillover, as well as provide ideas that may help promote spillover of sustainable routines. Within organizations, providing a favorable environment which includes the three types of practice elements can be a way to foster more sustainable routines (Frezza and White, 2024; Süßbauer and Schäfer, 2018), which can contribute to experiences of satisfaction of identity principles (Frezza and White, 2024). We observe that a first setting can rarely provide material elements in a second situation or context. It is the other two practice elements, meanings and competencies, and their interactions with the identity principles, that can be “carried” by the individual into another setting or context, encouraging spillover. The person or group involved then looks for or creates or adapts the material conditions to carry out the more sustainable routines in the second setting. If that is not possible, this is a barrier to spillover.

Making those competencies and meanings noticeable and showing that they are considered important may contribute to the environmental values that Nash et al. (2019) noted as likely to encourage spillover, and to the relationship between strength of attitude and ERB (Kaiser and Lange, 2021) and spillover (Brügger and Höchli, 2019). The IPIF provides a more complex and detailed way to understand these processes, and how they can be supported.

Satisfaction of identity principles through the performance of sustainable routines within the first setting should be made salient, to encourage both more engagement in those routines in the original setting and spillover. Public recognition and private discussion (e.g., within work groups) can raise the salience of ERB as a path to satisfaction of identity principles. Making more sustainable routines widespread and frequent within the original setting reinforces meanings and competencies, as well as creating satisfaction of continuity and distinctiveness needs. It is important that even minor routines in the first setting be made more sustainable whenever possible; the sustainability impacts may be small, but the meanings that are carried and the self-efficacy and continuity this creates are important and may encourage individuals to seek that same path to satisfaction of needs both in the original setting and in other situations or contexts.

Pointing out the distinctiveness of both the organization and environmentally-engaged individuals within it may encourage people to seek satisfaction of that identity principle in other settings through spillover of ERB. Emphasizing differentiation between those who participate in more sustainable routines only because it is the default or is required and those who do so because it is important, essential and valuable can create a higher desire to maintain that same distinctiveness (and self-esteem) in other contexts.

As first indicated by Bandura (1982), self-efficacy can also be supported by offering models of peers (individuals the person perceives as similar to themselves in relevant ways) successfully carrying out the changed routines, suggesting adaptations to make routines more sustainable, or confidently navigating acquisition of new skills and changes in routines. Verbal persuasion from credible sources (those who are familiar with the capacities of the individuals/groups involved and the competencies required to participate in the more sustainable routines), can also make such a path salient. The IPIF gives a better understanding of how these well-known interventions to support self-efficacy can contribute not only to change in the original context, but also to spillover. The IPIF also shows that simply increasing self-efficacy, without provision of all the necessary practice elements, is unlikely to increase ERBs and spillover.

Normalizing managing barriers and challenges to more sustainable routines can also allow for satisfaction of self-esteem and self-efficacy needs through progress or incremental change. This may encourage spillover even in the face of difficulties with material elements or resistance from others. When changes to make routines more sustainable have not yet occurred or are incomplete, limiting satisfaction of self-esteem needs can encourage persistence, as suggested by Baumeister et al. (2003). It is the recognition of more sustainable routines as a feasible path to satisfaction of self-esteem needs that likely contributes to persistence, rather than high levels of satisfaction in the second context.



4.6 Strengths and limitations

One limitation of this study is that it was carried out at one site, at one point in time, limiting generalizability. Another limitation is that participants self-selected into the focus groups and home interviews. These conditions can result in participants who are more interested in and engaged with the topic of the research than the average of the population.

It is a strength that this qualitative study provided rich, detailed and contextual data, and analysis of data from multiple sources, allowing triangulation. Data collection at this large plant of a multinational steel company and at the homes of some of its employees provides a complex, real-world example of spillover of ERB.



4.7 Recommendations for further research

Future studies should apply the IPIF in other spillover contexts; within different settings in workplaces, from home settings to work, from educational or community settings to home and vice-versa, etc. It would also be particularly useful to gather data from individuals or contexts where spillover could occur, but does not, as suggested by Nash et al. (2019). Using the IPIF for study of these situations may clarify the applicability of this model, as well as providing a more detailed understanding of factors influencing spillover.

Quantification of the IPIF model/concepts would facilitate research to investigate the generalizability of the current results. Quantitative measures of the model elements would also make longitudinal studies more realistic, examining implementation of more sustainable routines in one situation or context and assessing model elements in subsequent occurrences of spillover.

Future studies should be carried out that focus more closely on barriers to spillover and on how threats to identity principles are created. Particularly interesting is what configuration of practice elements or paths to satisfaction of identity principles can influence whether threats encourage spillover of more-sustainable routines or lead to abandonment of that path for others. As suggested by Stangherlin et al. (2023), there should be more studies of what factors lead to complacency once some more sustainable routines are carried out, or to on-going efforts to expand ERB. The IPIF may be useful for these lines of research, as well as studies on when competing meanings or paths to satisfaction of identity principles will win out over application or spillover of ERB. The framework may also be useful for research into other domains of desired behavior change.

Contextual factors, such as social, economic or political conditions, may impact employee identity construction processes as well, so their impacts on these dynamic interactions in spillover should be examined.




5 Conclusion

The Identity and Practice Interdependence Framework allowed for a more complex and more complete analysis of situations of spillover than previous applications of practice theories or individualistic approaches alone. It permitted investigation of the integration of socio-material aspects with the role of individuals in these processes, and indicated some ways these may interact.

Meanings and competencies provided in one setting can be carried by individuals to another, but material elements are often not easily available in the second context. Individuals must try to find, create or adapt material elements necessary for implementation of more sustainable routines in the second setting. Practice elements alone, however, do not appear to explain how and when spillover occurs, or does not.

The mechanism of spillover, as conceptualized with the IPIF, appears to be that in the first setting, with all three types of practice elements fairly consistently available, individuals can achieve satisfaction of identity needs through repeated experiences (learning, performing and witnessing) with more sustainable routines. This leads to more sustainable routines being experienced as a feasible and salient path to satisfaction of identity principles for the individual. This in turn encourages them to seek that same path to satisfaction in the second setting or context. The desire to satisfy identity principles in the second setting, similarly to how they have been satisfied in the first, encourages spillover.

While the participants in this study showed awareness of connections between workplace routines and their efforts to adapt home routines, this process is not necessarily a conscious one, although individuals do at times notice discomfort when unable to carry out the more sustainable routines at home, and satisfaction when able to do so.

The low levels of satisfaction of identity principles created by single or inconsistent changes to environmentally-relevant behaviors in a first context appear to explain many situations in which spillover is desired, but does not occur as expected. Focus on this type of situation may also explain why research often has difficulty finding spillover effects.

These conclusions imply that when organizations, companies or governments implement changes, spillover can be intentionally encouraged. Spillover effects can then significantly contribute to more environmentally responsible routines, or other desired outcomes, in other settings or contexts. To accomplish this, the targeted routines in the first setting or context must be well-supported, frequent, made salient, and fairly consistent. There may be no shortcuts to encouraging spillover.
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Materials:
Provision of systems and equipment
necessary to ERB.

Employee time to learn about and
implement more ERB.

Competencies:

Awareness of environmental complexity;
learning from other employees on a
daily basis; understanding of waste
issues.

Meanings:

“The company focuses on safety and the
environment; the environment is more

than forests and animals.

Self-efficacy:

‘The employee recognizes the company
has the conditions to elaborate and
implement daily routines that are
environmentally relevant, and that as a
worker there, he too can effectively do
these things.

Distinctiveness:

‘The employee realizes the company’s
approach i different from anything
outside the company, and that it made
him different too.

Continuity:

‘The employee learns about, performs
and witnesses many sustainability
initatives at work. He perceives it as a
consistent approach there, and himself
as consistently performing more
sustainable routines.

Self-esteem:

The employee expresses pride in what
he learned and in how he changed

because he works at this company.

Materials:
Selective waste collection equipment at
the condomi

um, which was not
available before.

Competencies:

Ability to figure environmental issues
out; know-how to implement changes at
the condominium and negotiate these
‘with fellow owners.

Meaning

Reduction of water consumption s both
more sustainable and less expensive.
Separating waste allows recycling, which

is very important for the environment.

Self-efficacy:

“The employee sees the changes as real
and established; and expresses having
been able to figure out the many issues
involved, atleast partly due to
competencies gained at work.
Distinctiveness:

Unlike others, he wanted and worked
toward more sustainable routines in the
condominium. Now this condo group
he belongs to s also different from
others, in a similar way as at work.
Continuity:

‘The employee perceived a performance
incongruence, with the recognition that
company daily routines differ from his
routines at home.

‘The employee creates conditions to
perform routines at home/the
condominium similar to ways he can at
the company.

Self-esteem:

‘The participant shows pride in
contributing to many changes

implemented at the condominium.

It is organized based on the IPIF, showing the interactions between the elements of practices and identity principles, within the spillover dynamics.
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