
HAL Id: halshs-05520189
https://shs.hal.science/halshs-05520189v1

Submitted on 20 Feb 2026

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documentsmay come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaireHAL, est des-
tinée au dépôt et à la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
français ou étrangers, des laboratoires publics ou
privés.

Copyright - All rights reserved

Space oddity: How context matters in waste-sorting behavior
Béatrice Parguel, Stéphanie Monjon, Fanny Reniou, Elisa Robert-Monnot

To cite this version:
Béatrice Parguel, Stéphanie Monjon, Fanny Reniou, Elisa Robert-Monnot. Space oddity: How con-
text matters in waste-sorting behavior. Recherche et Applications en Marketing (English Edition), 2026,
⟨10.1177/20515707251406495⟩. ⟨halshs-05520189⟩

https://shs.hal.science/halshs-05520189v1
https://hal.science/licences/copyright/
https://hal.science/licences/copyright/
https://hal.archives-ouvertes.fr


- 1 - 

Space oddity: How context matters in waste-sorting behavior 

 

 

 

Béatrice Parguel  

CNRS, Université Paris Dauphine, Université PSL, DRM  
Place du Maréchal de Lattre de Tassigny, 75016 Paris 

Email: beatrice.parguel@dauphine.psl.eu  

 

Stéphanie Monjon 

Université Paris Dauphine, Université PSL, CGEMP, LEDa CNRS, IRD and Climate 
Economics Chair 

Place du Maréchal de Lattre de Tassigny, 75016 Paris  
Email: stephanie.monjon@dauphine.psl.eu 

 

Fanny Reniou 

Université de Rennes, CNRS, CREM – UMR 6211, Rennes 
Email: fanny.reniou@univ-rennes.fr  

 

Elisa Robert-Monnot 

CY Cergy Paris Université, CNRS, Thema, Cergy 
Email: elisa.monnot@cyu.fr  

 

Acknowledgments 

We thank the participants of the Climate Economics Chair’s Friday Lunch Meeting for their 

comments and suggestions, as well as our two anonymous reviewers whose constructive 

feedback greatly improved this article. This research was supported by the ADEME – MECEE 

project, France. 

Funding 

The authors received financial support for the research from the French Agency for Ecological 

Transition ADEME within the framework of the MECEE research project. 

  

mailto:beatrice.parguel@dauphine.psl.eu
mailto:stephanie.monjon@dauphine.psl.eu
mailto:fanny.reniou@univ-rennes.fr


- 2 - 

Space oddity: How context matters in waste-sorting behavior 

 

Abstract 

The circular economy gives a prominent role to recycling, entailing the general implementation 

of waste sorting in private, semi-public, and public locations. Previous literature has extensively 

explored the psychological and contextual antecedents of waste-sorting behavior, but mainly 

with a focus on one specific setting, without considering how the sorting location might 

moderate the influence of these antecedents. To investigate this research question, we develop 

a dual-route model of waste-sorting behavior based on an integrated TPB-NAM framework. To 

test this model, we used a survey based on self-reported data considering three successive 

locations (i.e., home, university and on the way to university) from the same 296 French college 

students and analyzed it using structural equation modeling with partial least squares (PLS-

SEM). Although both psychological and contextual routes influence waste sorting, we show 

that their relative importance differs across locations. Furthermore, at university and on the way 

to university, the contextual route influences the psychological one. These results highlight why 

individuals’ self-reported waste-sorting behavior may vary across locations and call on 

academics to replicate pro-environmental behavior models across all relevant contexts before 

recommending public policies to promote them. 

Keywords: Waste-sorting behavior, Spaces, Contextual factors, Facilitating conditions, 

Anticipated guilt, TPB-NAM.   
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Introduction 

EU Directive 2008/98/EC on waste laid down measures to prevent or reduce the adverse 

impacts of waste generation and management. Since then, EU waste management policies have 

placed significant emphasis on recycling, leading to a near doubling of sorting residues between 

2010 and 2022 in the EU and an increase in the collection of recyclable products (EEA, 2024a). 

The European Environment Agency (EEA, 2024b) emphasizes that “policies proven successful 

in reducing landfilling include landfill bans and taxes, and incentives for recycling and 

recycling infrastructure.” 

Recycling refers to the entire process by which used materials are sorted, reconditioned, 

and reused. It aims to alleviate the strain on natural resources by reducing the demand for new 

raw materials that can be replaced by used materials, thereby decreasing waste quantities 

(Zomeren & Tosti, 2017). Additionally, it reduces energy consumption and the volume of 

greenhouse gases emitted during the production of new goods (Kaza et al., 2018). However, 

recycling necessitates rigorous waste separation (Goh et al., 2022). Without sorting, recycling 

becomes more challenging, and in some cases, even impossible. For instance, paper cannot be 

recycled if it is mixed with putrescible waste. The earlier sorting and separation occur, the easier 

and cheaper the process becomes, resulting in less recyclable material being lost. 

Sorting is even more important at the household level. In 2022, households represented 

24% of EU waste generation excluding major mineral waste, and this proportion is tending to 

increase, as household waste generation has risen by 10.6% compared with 2004, while overall 

waste generation in the EU has risen by only 2% (Eurostat, 2022). The systematic participation 

of ordinary citizens in sorting, all the time, everywhere, is therefore crucial for the effectiveness 

of recycling policies (Schultz et al., 1995; Knickmeyer, 2020). This raises the question of how 

context influences individuals’ waste-sorting behavior. 

While there is a considerable body of literature on individuals’ waste-sorting behavior, 

most of it focuses on identifying its antecedents (i.e., theoretical constructs such as norms, 

attitudes, and intentions) in specific locations, whether domestic, hence private, or 

organizational, hence semi-public. The domestic space has attracted the most attention (Tudor 

et al., 2008). Other, smaller streams of the literature focus on waste sorting at work (e.g., Lee 

et al., 1995; Yuriev et al., 2018) or at university (e.g., Kelly et al., 2006; Bailey et al., 2015). In 

this literature, waste-sorting behavior is seemingly assumed to operate similarly across 

contexts, at home, at work and at university. Individuals would draw everywhere on the same 
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awareness regarding the consequences of recycling and the same social norms, and should thus 

feel the same motivation for sorting (Smith & O'Sullivan, 2012). And indeed, a significant 

correlation between recycling at home and at work suggests the existence of self-consistency 

spillovers (Lee et al., 1995; Tudor et al., 2007). 

Yet, the specific influence of context in waste-sorting behavior has attracted too little 

attention and a few studies suggest that individuals sort differently in different spaces. For 

Whitmarsh et al. (2018), individuals report a higher proportion of waste recycled at home (67%) 

than in the workplace (39%) and on holiday (38%). This could result from differences both in 

terms of facilitating conditions and social exposure. To explain such “space oddities”, it is 

necessary to study the same individuals’ waste-sorting behavior in different spaces. To the best 

of our knowledge, very few research papers have attempted this so far. Tudor et al. (2007) 

explored the correlations between the determinants of waste-sorting behavior in the ‘home’ and 

‘work’ settings, but they did not explain how these determinants correlate with waste-sorting 

behavior in the two settings. Whitmarsh et al. (2018) identified the drivers that predict 

researchers’ waste-sorting behavior at home (i.e., perceived behavioral control - PBC, 

knowledge, attitude), at work (i.e., pro-environmental identity), and on holiday (i.e., PBC, 

recycling facilities, personal norms), but did not explore how the sorting location might 

moderate the influence of these drivers on waste-sorting behavior. 

To investigate this specific research question, we first develop a dual-route model of waste-

sorting behavior that incorporates variables from the Norm Activation Model (NAM) beyond 

the classic variables of the Theory of Planned Behavior (TPB). This sheds light on the 

psychological mechanisms at play, notably on the role of anticipated guilt, which has been 

shown to influence sorting (Elgaaied, 2012). To test our dual-route model, we carried out a 

survey based on self-reported data considering three successive locations (i.e., home, 

university, on the way to university) from the same 296 French college students. We used 

structural equation modeling with partial least squares (PLS-SEM) and a multi-group structural 

analysis with permutation tests, instead of stepwise regression analyses for each context, which 

made it possible to examine differences in paths across locations. 

By testing our dual-route model in three different locations and showing that the relative 

importance of the paths varies across them, we demonstrate that waste sorting cannot be 

explained by a single model but requires context-specific models depending on spatial settings. 

This represents an important theoretical contribution, as it underscores the need to account for 

location-specific characteristics when analyzing pro-environmental behaviors. In other words, 
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conceptual models of pro-environmental behaviors should be validated across multiple relevant 

contexts rather than being restricted to a single setting.  

We advance this contribution by providing improved internal and external validity 

compared with previous research. With respect to internal validity, we examine how social 

science students self-report their waste-sorting behavior across three locations (i.e., home, 

university, on the way to university), thereby controlling for age and for the types of waste 

likely to be sorted, which are fairly similar across contexts (e.g., recyclable packaging such as 

bottles and cans, paper, cardboard, tissues, or organic waste such as peelings and leftovers). 

Regarding external validity, we extend prior research by including two additional contexts 

beyond the home, i.e., university (a semi-public space) and commuting to university (a public 

space), which strengthens the generalizability of existing findings on waste-sorting behavior1. 

The remainder of the paper is organized as follows. First, we review the main theories 

proposed in the literature to explain waste-sorting behavior and the spatial influences on pro-

environmental behaviors. Next, we introduce our conceptual model and describe the 

methodology, which relies on self-reported online data. We then present the results obtained 

through structural equation modeling using PLS-SEM. Finally, we discuss the findings and 

conclude. 

Literature review 

Academics have devoted substantial effort to understanding and explaining pro-environmental 

behavior (Steg & De Groot, 2019) as it is a prerequisite for developing appropriate and effective 

policies to address pollution and promote sustainable development. A significant body of 

literature has specifically focused on explaining waste-sorting behavior. 

Explaining waste-sorting behavior 

Given the wide range of factors found to influence waste-sorting behavior, including attitudes, 

beliefs, norms, values, environmental concerns, knowledge, awareness, education, socio-

 

1 The literature distinguishes between private and public pro-environmental behaviors in three different ways. In the first view, 

private behaviors suggest individual actions in the private sphere, at home for instance, whereas public behaviors are collective 

and closer to advocacy behavior (e.g., petitioning, public voicing, volunteering) by citizens in the public sphere (e.g., Stern, 

2000). In the second view, the distinction between private and public behaviors depends on the visibility of the behavior 

(Francey & Bergmüller, 2012), and this leads to a focus on reputational effects (Bateson et al., 2006). In the third view, the 

distinction is based on the spaces where the behavior takes place and their relative openness to the public. They can be consid-

ered as public spaces (e.g., streets, parks, bus stations), private spaces (e.g., the home), or semi-public spaces (e.g., universities, 

restaurants). Semi-public spaces operate as a buffer zone between public and private spaces. They are common spaces for some 

individuals, while excluding others. Our research adopts this third view. 
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demographic characteristics, etc., coherent models are essential to provide a framework for 

explaining individuals’ decisions to engage in it. The TPB is certainly the most frequently used 

model to explain waste recycling (Mannetti et al., 2004; Geiger et al., 2019). According to this 

model, intention to perform a behavior depends on the attitude towards the behavior, the 

perceived social pressure to perform the behavior, namely the subjective or social norm, and 

the PBC (Ajzen, 1991, p.181/188). Intention then results in behavior. However, the 

effectiveness of the TPB to predict pro-environmental behaviors has raised increasing concerns 

(Yuriev et al., 2020). In particular, the TPB is argued to be too “rational,” putting too much 

emphasis on the consciously-controlled aspects of human information processing and decision-

making, without considering personal habits or household routines, nor affective states and 

emotions (Conner & Armitage, 1998). 

Following Ajzen’s (2011) invitation, some authors have proposed more complex versions 

of the TPB, notably by integrating components of the NAM (Chen & Tung, 2010; Botetzagias 

et al., 2015; Setiawan et al., 2020). In the NAM, behavior is shaped by an individual’s personal 

moral obligation, which operates through a process of norm activation (Schwartz, 1977; 

Bamberg & Möser, 2007; Onwezen et al., 2013). Personal norms arise when individuals are 

both aware that their actions have tangible consequences and feel responsible for those 

outcomes (Chan & Bishop, 2013; Manstead, 2000). Unlike social norms, they do not rely on 

the threat of sanctions. For instance, altruistic behaviors are driven by personal norms when 

individuals recognize the impact of their actions on others’ well-being and assume 

responsibility for these effects. The underlying motivation is thus a perceived moral duty, which 

may originate in social norms but becomes internalized over time. Accordingly, in the NAM, 

personal norms mediate the link between social norms and behavioral intention (Thøgersen, 

2006). 

The TPB and the NAM typically explain individual sorting behavior based on stable 

personal characteristics. While they are useful for accounting for general sorting intentions, 

they are less effective in explaining specific sorting actions (Grassias, 2025). To address this 

limitation, it is necessary to consider the context of decision-making and incorporate more 

automatic, non-deliberative mechanisms. 

Introducing contextual factors 

Individuals tend to rely on similar beliefs about  recycling, as well as comparable social and 

personal norms, when sorting at home and in the workplace. One might therefore expect their 

https://www.sciencedirect.com/science/article/pii/S092134491930566X?casa_token=BBDW6SaGxdkAAAAA:2jzKkJSxTj-g2ghOMKqrCRl8EQ06HvJPu9qMl14RTX-xst1fNp3WM5XBqu73yzfJVq4731-peS0#bib0010
https://www.sciencedirect.com/science/article/pii/S0272494421000463?casa_token=Cuh-fznMrL8AAAAA:_E3nhVlhixy0E3FsuDtfX-A3_VSDfbNQqRkueElB4-m4UyxSMIe8UK0pqK5CKDV7cbOyAtIBEBY#bib16
https://www.sciencedirect.com/science/article/pii/S0272494421000463?casa_token=Cuh-fznMrL8AAAAA:_E3nhVlhixy0E3FsuDtfX-A3_VSDfbNQqRkueElB4-m4UyxSMIe8UK0pqK5CKDV7cbOyAtIBEBY#bib16
https://www.sciencedirect.com/science/article/pii/S0272494421000463?casa_token=Cuh-fznMrL8AAAAA:_E3nhVlhixy0E3FsuDtfX-A3_VSDfbNQqRkueElB4-m4UyxSMIe8UK0pqK5CKDV7cbOyAtIBEBY#bib97
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motivation to engage in waste sorting to remain consistent across settings (Smith & O'Sullivan, 

2012). Empirical evidence partly supports this view: several studies report significant 

correlations between recycling at home and at work (Tudor et al., 2007, 2008). Yet other 

research shows that individuals are more likely to sort waste at home than in alternative 

contexts, such as the workplace or during holidays (Barr et al., 2010; Whitmarsh et al., 2018). 

To account for these “space oddities”, previous studies have highlighted the role of contextual 

factors (Geiger et al., 2019, 2022), notably time (e.g., waste collection frequency; Ölander & 

Thøgersen, 1995; Barr, 2007) and space (e.g., availability of storage for recyclables at home; 

Hornik et al., 1995; Timlett & Williams, 2011). Such contextual variables may exert a direct 

influence on waste-sorting behavior (Zhang et al., 2019; Matiiuk & Liobikienė, 2021), whereas 

within the TPB they are generally treated as indirect drivers operating through PBC. As De 

Young (1989, p. 350) aptly notes, “the issue, in fact, is not why one ought to recycle, but rather 

how one is to carry out the activity.” 

From this perspective, relatively few studies have examined waste sorting through the lens 

of habit formation (Knussen & Yule, 2008). Monnot et al. (2014), for example, investigated 

how consumers develop logistical strategies to manage household waste daily. Once 

established, these strategies may trigger waste-sorting behavior automatically, consistent with 

dual-system theory (Kahneman, 2011), which distinguishes between two modes of cognitive 

processing: System 1, characterized by fast, intuitive, and effortless thinking, and System 2, 

marked by slow, deliberate, and effortful reasoning. The extent to which sorting habits engage 

System 1 in routine decision-making is likely to vary across contexts (Grassias, 2025). Hence, 

individuals may be less inclined to sort waste in settings that fail to support the development or 

activation of habits, such as while on holiday or when faced with unfamiliar waste types. 

Accordingly, space-related contextual factors, both in terms of facilitating conditions and 

social exposure, may significantly influence waste sorting (Lo et al., 2012). At work, for 

example, organizational factors such as managerial support, colleagues’ attitudes, and internal 

culture have been shown to shape behavior but are irrelevant in domestic settings (Yuriev et al., 

2018). In public or holiday contexts, brightly colored recycling bins may serve as more salient 

and effective cues than at home (Lin et al., 2016). Conversely, the monetary cost of sorting may 

weigh heavily in households but not in workplaces (Lee et al., 1995; Whitmarsh et al., 2018). 

Yet, because most studies on waste sorting examine antecedents within a single setting, either 

domestic, hence private, or organizational, hence semi-public, the role of space-related 

contextual factors has been largely overlooked (Reniou et al., 2026). 



- 8 - 

Tudor et al. (2007) were the first to compare the determinants of waste-sorting behavior 

between the ‘home’ and ‘work’ settings, but they neither measured contextual factors in these 

environments nor examined whether their influence varied between them. Whitmarsh et al. 

(2018) advanced this line of inquiry by exploring waste-sorting behaviors at home, at work, and 

on holiday. They conducted interviews with university researchers, whose waste practices 

largely depend on location, and identified antecedents influencing behavior across the three 

contexts. However, they did not assess whether location moderates the impact of these 

antecedents. Moreover, their study did not control for waste type, respondent age, or the role of 

habit formation, all of which have been shown to shape sorting behavior (Lakshmi et al., 2022).  

The aim of the present research is to fill this gap by better understanding how the location 

might moderate the influence of the antecedents of waste-sorting behavior. The next section 

introduces the conceptual framework guiding this analysis across three distinct settings. 

Conceptual model 

The conceptual model we develop aims to investigate how the location moderates the influence 

of the antecedents of waste-sorting behavior. Specifically, the model is designed to account for 

variation in the same individuals’ sorting behavior across three spatial contexts, which differ in 

their degree of public accessibility: a private space (i.e., the home), a semi-public space (i.e., 

the university) and a public space (i.e., the commute to and from university). Drawing on 

existing literature, the model integrates both rational and emotional psychological factors to 

explain waste-sorting behavior, while explicitly incorporating space-related contextual 

variables. Furthermore, it considers how facilitating conditions influence motivational 

processes. 

We build on Onwezen et al. (2013), who propose an integrated NAM-TPB framework in 

which personal norms, reflecting moral convictions, shape individuals’ anticipation of future 

emotions. In this framework, the TPB provides the rational foundation while incorporating 

NAM-related motives, thereby enhancing predictive power. Bamberg and Möser (2007) 

highlight the mediating role of emotional reactions, particularly guilt, when social and personal 

norms interact: internal attributions evoke guilt, which in turn fosters a sense of moral 

obligation to offset environmentally irresponsible behavior. Similarly, Carrus et al. (2008) show 

that anticipated guilt mediates the effect of personal norms on pro-environmental behavior. 

More recently, Elgaaied (2012) confirmed that anticipated guilt is a central determinant of 
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recycling intentions, with the strongest explanatory power observed when guilt mediates the 

relationship between personal norms and behavior. 

Given our focus on different settings, facilitating conditions play an important role in the 

conceptual model we propose. First, consistent with Ertz et al. (2017), who show that favorable 

contextual perceptions are positively related to PBC, we expect facilitating conditions to shape 

PBC. Littleford et al. (2014) further demonstrate that having physical control over one’s 

environment directly strengthens PBC, suggesting that this effect may vary across locations. 

Beyond PBC, we also anticipate a direct influence of facilitating conditions on waste-sorting 

behavior, in line with prior evidence (e.g., Knussen et al., 2004; Monnot et al., 2014; Varotto 

& Spagnolli, 2017). Finally, drawing on Steg and Vlek (2009), we assume that the impact of 

contextual factors on behavior may be mediated by anticipated guilt. 

Following Chan and Bishop (2013), who show that a TPB model substituting personal 

norms for attitude accounts for greater variance in recycling intention and behavior, we replace 

attitude with personal norms. Moreover, Goh et al. (2022) demonstrate that awareness of 

environmental consequences, together with social norms, contributes to the formation of 

personal norms, as individuals internalize shared understandings of what is good or bad, right 

or wrong. 

In the end, our model is structured along two complementary routes as shown in Figure 1: 

a psychological route and a more contextual route that emphasizes facilitating conditions while 

also incorporating PBC. These two routes are assumed to be interdependent. Facilitating 

conditions may, for example, influence anticipated guilt: individuals are likely to feel more 

guilty about not recycling when waste collection facilities are readily available. Unlike the TPB 

but consistent with the NAM, our model does not include behavioral intentions. Prior studies 

suggest that intentions are weak predictors once awareness of consequences and facilitating 

conditions (Holland et al., 2006; Yuriev et al., 2020) or personal norms are accounted for, which 

supports their exclusion in an integrated TPB–NAM framework. 
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Fig. 1. Conceptual model. 

Given that public, semi-public, and private spaces differ in terms of visibility and 

individual control (Ergun & Kulkul, 2019), we expect the relationship between the two routes 

to vary by context. Waste sorting in private spaces is typically less visible to others but more 

controllable for the individual, as familiarity with facilitating conditions (Littleford et al., 2014; 

Reniou et al., 2026) can make the practice easier. Conversely, the absence of social exposure 

may reduce anticipated guilt and thereby discourage waste sorting (Baumeister et al., 1994; 

Parkinson & Illingworth, 2009), as altruistic behaviors are sometimes motivated primarily by 

the desire to alleviate guilt (Feigin et al., 2014). Although recycling facilities in public and semi-

public spaces have expanded over the past decade, individual control remains limited, and 

behavior in these contexts may be more strongly shaped by social norms. This effect is likely 

to be amplified in workplaces or educational settings, where social ties with colleagues and 

peers are particularly influential (Brooks, 2007). Taken together, these insights suggest that the 

relative importance of the antecedents of waste sorting varies across spatial contexts. 

Methodology 
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We carried out an online survey on Qualtrics to test our conceptual model across three different 

locations, including a private space, a semi-public space and a public space. approved by the 

research ethics committee of Université Paris Dauphine – PSL (FF/KB – 20231222/01) and 

was transparently presented as a study on individual waste sorting, in accordance with the 

committee’s requirements. 

Participants 

Data were collected from 394 first-year college students in social science at two French 

universities, in exchange for their participation in a lottery (i.e., 40 Kadeos vouchers worth €20 

were up for grabs, which represented about a 1 in 10 chance of winning one). Students were 

invited by email to participate in the online survey at a time that suited them best. After 

confirming their informed consent, participants were asked to consider three successive 

recycling settings (at home, at university, on their way to university) and to answer the same 

set of questions for each recycling setting. As is usually the case in France, the two universities 

do not offer on-campus accommodation, so their students all have to make their own way to 

campus with different modes of transit to campus (e.g., walking, bus, metro). As previously 

explained, surveying students in social science offers better control than previous research over 

the kind of waste likely to be sorted, as fairly similar types of personal waste are likely to be 

sorted in the three locations, including recyclable packaging (e.g., bottles, cans), paper, 

cardboard, tissues or organic waste (e.g., peelings, leftovers from meals). Moreover, the three 

locations presented to students, i.e., their home, their university (where they spend most of their 

time), and the route between the two, are all familiar environments. We therefore assume that 

students are likely to have already developed habits related to waste sorting in each of these 

settings. 

Measures 

In line with previous research (Whitmarsh et al., 2018), all constructs were measured three 

times, once for each recycling setting. This approach enables strict control over individual-level 

variability when comparing the estimated model across the three recycling contexts, but it also 

increases the cognitive load for participants. To mitigate this, we prioritized short scales and 

successfully limited the response time (median = 15 minutes). The settings were presented in 

random order to prevent potential order effects. The questions concerned waste-sorting 

behavior, anticipated guilt, perceived behavioral control, facilitating conditions, personal 

norms, social norms, and awareness of consequences. Waste sorting was self-reported and 
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measured by a single item (“When you have to throw away something that could be sorted for 

recycling, you put it in a recycling bin, even if that means keeping the item concerned until you 

find one”) on a 5-point scale (never – rarely – about half the time – usually – always). This 

measure deliberately targeted a relatively extreme sorting behavior in order to avoid a social 

desirability answer. Most of the other items were adapted from established questionnaires and 

used 7-point Likert scales (see Table 1). The adequacy of the measurement model was evaluated 

using loadings and composite reliability. The elimination of 98 respondents who did not 

complete the questionnaire resulted in a final sample of 296 respondents (average age = 18.5, 

SD = .88, 66% female). 

Table 1. Measurement items, reliability statistics and mean score. 

Constructs Measurement items Loadings 
Composite 

reliability 
Mean Std dev. 

Waste sorting 

When you have to throw away something that 

could be sorted for recycling, you put it in a 

recycling bin, even if that means keeping the item 

concerned until you find one 

  3.27 1.33 

 

Anticipated guilt 

(Parguel et al., 

2022) 

At the thought of throwing away something that 

could be sorted for recycling: 

 

.931 

   

AG1: I feel hesitant .903 5.11 1.79  

AG2: I feel uncomfortable .890 4.88 1.86  
AG3: I don’t feel anything at all (reverse) .826 5.23 1.89  
AG4: I feel guilty .893 4.74 1.89  

PBC 

(Amireault et al., 

2008) 

Thanks to recycling bins:  

.921 

   
PBC1: I can sort my waste more effectively  .890 5.36 1.71  
PBC2: It’s very easy to sort my waste properly .908 5.45 1.65  
PBC3: I’m confident that sorting my waste will 

be effective 
.875 5.21 1.75  

Facilitating 

conditions 

(ad hoc) 

FC1: I always know where to find recycling bins .921 

.924 

3.91 2.42  
FC2: Recycling bins are easily accessible .911 4.33 2.20  
FC3: There are recycling bins everywhere .854 3.32 2.01  

Personal norms  

(Kronrod et al., 

2012) 

PN1: Recycling my waste is very important to me .926 
.922 

5.88 1.37  

PN2: Recycling my waste is a priority for me  .924 4.84 1.63  

Social norms 

(Venkatesh and 

Bala, 2008) 

SN1: My family and friends think I should sort 

my waste 
.957 

.956 

5.09 1.81  

SN2: In general, my family and friends support 

waste sorting 
.956 5.10 1.82  

Awareness of 

consequences 

(ad hoc) 

AW1: Waste sorting is important to fight 

pollution 
.914 

.917 

6.24 1.21  

AW2: Waste sorting mitigates our impact on the 

planet 
.926 6.21 1.22  

 

With a mean score of 3.27 (out of 5), the item measuring waste sorting does not appear to 

be affected by social desirability. This mean of 3.27 results from different scores for different 

locations: 2.55 for sorting on the way to university, indicating that, on average, people sort less 

than half of the time in this context, 3.20 at university and 4.08 at home (F(2,885)=126.37, 
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p<.001). Contrast tests show that our respondents sort their waste less on the way to university 

than when at university (F(1,885)=45.05, p<.001), and less at university than at home 

(F(1,885)=83.26, p<.001). Thus, data reflects some inconsistency in waste sorting across spaces. 

Analysis 

We used XLSTAT-PLSPM software to test the conceptual model and examine potential 

differences in the path coefficients across the different scenarios. PLS-SEM is beneficial since 

it only requires a minimum of 100 observations, even when the model is complex relative to 

the sample size (Chin, 1998; Hair et al., 2022). Moreover, it provides results even if the data 

deviate from a normal distribution (Shen et al., 2016), which was the case for individuals’ 

awareness of consequences, as could be expected. In our case, a sample of 296 subjects allows 

the detection of small effect sizes (f² of .05) with a power of .80 and an alpha of .05 (Cohen, 

1988).  

As the respondents’ university did not influence any of the constructs, we pooled the data. 

We controlled for gender when a bivariate relationship with one of the constructs was observed, 

which was the case for waste sorting, anticipated guilt, and personal norms.  

Results 

The following section discusses the reliability and validity of the measurement model in all 

three locations. Then the accuracy of the structural model is assessed, and the results are given. 

Lastly, the permutation tests of differences in the structural paths between them are presented. 

Measurement model 

To make sure the indicators for each construct measure what they are intended to measure, tests 

for convergent and discriminant validity were conducted on three sub-samples consisting of the 

responses for each location. This confirmed that the measures functioned adequately in all the 

data before making multi-group comparisons. Construct reliability was assessed by examining 

the indicators loadings: all are significant and exceed the recommended threshold of 0.708, as 

displayed in Table 1 (Hair et al., 2022). Moreover, the squared value of the indicator loadings 

always exceeds 0.5, confirming indicator reliability. Internal consistency reliability was 

assessed using Jöreskog’s (1971) composite reliability (CR) and convergent validity using the 

average variance extracted (AVE). As displayed in Table 2, all the estimated indices are above 

the threshold of 0.6 for CR and 0.5 for AVE (Bagozzi & Yi, 1988). Finally, we tested the 
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discriminant validity of the construct items by looking at the cross-loadings, and found that all 

PLS item-to-construct loadings are greater than the cross-loadings (Gefen & Straub, 2005), and 

each correlation is lower than the square root of the AVEs of the two correlated variables 

(Fornell & Larcker, 1981). Together, these tests support the discriminant validity of the 

constructs across the three sub-samples. 

Table 2. Results of the measurement model for the three sub-samples. 

  At home At university On the way to university 

Latent variable Items Load. AVE CR Load. AVE CR Load. AVE CR 

Anticipated 

guilt 

AG1 .899 

.734 .916 

.896 

.777 .933 

.876 

.766 .929 
AG2 .869 .894 .886 

AG3 .802 .823 .844 

AG4 .855 .911 .894 

PBC 

PBC1 .869 

.791 .918 

.903 

.804 .924 

.878 

.764 .907 PBC2 .903 .904 .895 

PBC3 .895 .882 .848 

Facilitating 

conditions 

FC1 .895 

.694 .870 

.888 

.806 .926 

.912 

.781 .916 FC2 .880 .906 .871 

FC3 .712 .900 .868 

Personal norms 
PN1 .893 

.852 .924 
.900 

.853 .924 
.898 

.853 .924 
PN2 .951 .947 .948 

Social norms 
SN1 .947 

.900 .947 
.952 

.902 .949 
.962 

.921 .959 
SN2 .950 .948 .957 

Awareness of 

consequences 

AW1 .926 
.858 .921 

.895 
.818 .900 

.917 
.854 .921 

AW2 .899 .914 .931 

 

Structural model 

The structural model evaluates the significance of the 48 hypothesized paths in our conceptual 

model, with 16 paths estimated for each location. The goodness-of-fit statistics for both the 

internal and external models are very high across the three sub-samples, confirming that the 

model fits the data well (above .92 for the internal model and above .99 for the external model). 

The first panel of Table 3 reports the estimated coefficients for each sorting location, based on 

bootstrapping with 1000 resampling iterations. Of the 48 possible paths, 36 are statistically 

significant and align with the expected direction. Notably, the variance explained in the 

endogenous constructs is consistently higher at home (.29<R²<.46) than at the university 
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(.22<R²<.42) or during commuting (.11<R²<.37). Figure 2 displays the significant path 

coefficients in all three locations. 

Table 3. Results of the structural model and multigroup permutation tests1. 
 

 

Structural model 

Multigroup permutation 

test (only significant 

differences are reported)  

Paths 
At home (1) At university (2) 

On the way to 

university (3) 
1≠2 1≠3 2≠3 

β t β t β t Differences 

DV: Waste sorting R²=.44 R²=.31 R²=.33    

 Gender .03 .54 -.04 -.72 .00 .05    

 Anticipated guilt .13 2.08* .16 2.53* .42 6.88***  .29*** .26*** 

 PBC .17 2.57* .18 2.76** .06 1.00    

 Facilitating conditions .19 3.06** .29 4.54*** .23 4.36***    

 Personal norms .15 2.71** .19 3.00** .04 .69    

 Social norms .28 4.66*** .03 .54 .03 .54 .20*,† .25***  

 Awareness of 

consequences 

-.16 -3.03** .02 .10 .02 .32 
   

DV: Anticipated guilt R²=.45 R²=.42 R²=.37    

 Gender .19 4.20*** .16 3.41** .20 4.14***    

 Facilitating conditions .06 1.16 .10 2.13* .12 2.41*    

 Personal norms .35 6.61*** .44 8.76*** .39 7.37***    

 Social norms .28 5.09*** .13 2.57* .15 2.71**    

 Awareness of 

consequences 

.07 1.46 .15 3.03** .01 1.873 
   

DV: PBC R²=.46 R²=.38 R²=.11    

 Facilitating conditions .68 15.91*** .62 13.49*** .33 5.97***  .35*** .29*** 

DV: Personal norms R²=.29 R²=.22 R²=.23    

 Gender .14 2.71** .16 3.11** .17 3.24**    

 Social norms .34 6.28*** .33 5.93*** .34 6.06***    

 Awareness of 

consequences 

.26 4.88*** .17 3.1** .18 3.25**    

Notes: 1 *** p<.001, ** p<.01, * p<.05, † not significant after FDR correction. 

The analyses reveal a few similarities across spaces. Along the psychological route, 

awareness of consequences and social norms both have a positive influence on personal norms 

about the importance and priority of waste recycling (.17≤β≤.34, p<.01). In return, personal 

norms, in combination with social norms, positively influence anticipated guilt (.13≤β≤.44, 

p<.05), which positively transfers to waste sorting (.13≤β≤.42, p<.05). Along the contextual 

route, facilitating conditions directly influence both PBC (.33≤β≤.68, p<.001) and waste sorting 

(.19≤β≤.29, p<.01). Lastly, in all our spaces, gender is a significant antecedent of personal 

norms and anticipated guilt (.14≤β≤.20, p<.01). 

Some factors play a different role in different places. Along the psychological route, the 

influence of awareness of consequences on anticipated guilt and waste sorting varies 
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extensively: it is significantly positive on anticipated guilt, but only at university (β=.15, p<.01), 

and significantly negative on waste sorting, but only at home (β=-.16, p<.01). Waste sorting is 

also positively impacted by personal norms at home and at university (.15≤β≤.19, p<.05), and 

directly influenced by social norms, but only at home (β=.28, p<.001). Along the contextual 

route, facilitating conditions positively influence anticipated guilt, but only when students are 

away from home, and the coefficients are small (.10≤β≤.12, p<.05), while PBC significantly 

impacts waste sorting at home and at university, but not on the way to university. 
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At home 

 

At university 

 

On the way to university 

 

Fig. 2. Significant path coefficients. 
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Multigroup permutation tests  

Multigroup permutation test analyses were applied to all the paths in the conceptual model 

(Chin & Dibbern, 2009). Given that multigroup comparisons may increase the risk of inflated 

false positives, we applied a False Discovery Rate (FDR) adjustment (Benjamini & Hochberg, 

1995) to control for multiple comparisons. The final three columns of Table 3 report significant 

differences. After the FDR adjustment, no significant differences appear between private and 

semi-public spaces, suggesting that semi-public spaces may operate more like private than 

public ones, a result that differs from the findings of the structural model.  

Going further, three path coefficients significantly differ across the three locations. 

Interestingly, the path coefficient from facilitating conditions to PBC is significantly lower for 

waste sorting on the way to university than for waste sorting at home or at university (diff=.35, 

p<.001 and .29, p<.001). Conversely, the path coefficient from anticipated guilt to waste sorting 

is significantly higher on the way to university than at home or at university (diff=.29, p<.001 

and .26, p<.001). Also, the path coefficient from social norms to waste sorting is significantly 

higher at home than on the way to university (diff=.25, p<.001). 

To summarize these differences more clearly: in public spaces, facilitating conditions do 

not influence waste-sorting behavior through PBC, as might be expected. Instead, they exert an 

indirect effect by influencing anticipated guilt, which emerges as a particularly strong driver of 

waste sorting in these settings. This suggests that when individuals encounter public 

environments with more limited or ambiguous sorting infrastructure, the emotional cost of 

failing to act appropriately becomes a key source of motivation. In contrast, in private spaces, 

such as the home, social norms play a significantly greater role in shaping behavior than in 

public contexts. This may reflect the stronger presence of habitual practices, peer or familial 

expectations, and a clearer sense of accountability in private settings.  

Discussion 

Theoretical contributions 

In this research, we test a model of waste sorting based on an integrated TPB-NAM framework. 

Our results confirm Whitmarsh et al.’s (2018) conclusion that waste-sorting behavior varies 

across locations, but we extend their design by exerting tighter control over participants’ age 

and ensuring comparable types of waste across settings. A key contribution of our research is 

the inclusion of a public space, alongside private and semi-public contexts, which enables the 
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analysis of the same individuals’ waste-sorting behaviors in three distinct environments within 

a single day. Employing multi-group structural equation modeling with permutation tests, we 

identify significant differences in path coefficients across locations (even though the 

permutation test somewhat tempers the structural estimates), highlighting that spatial context 

moderates the influence of the antecedents of waste-sorting behavior. In doing so, we offer a 

more robust assessment, both internally and externally, of the factors shaping inconsistencies 

in waste sorting across everyday environments.  

Our findings outline specific insights. In line with Kraft et al.’s (2005) suggestion that the 

role of PBC as a predictor of intention to recycle may be overestimated, and the role of emotion 

underestimated, we show that anticipated guilt appears to have the strongest influence on waste 

sorting in a public space, where PBC and social norms have no influence at all. We thus shed 

light on the crucial influence of moral emotions in individuals’ everyday pro-environmental 

behaviors (e.g., Wang & Wu, 2016; Hurst & Sintov, 2022), especially when behaviors are 

visible to others. Turning to the antecedents of the anticipated guilt, in public spaces, when 

recycling bins are available and known, negative emotional levers are also reinforced. 

Conversely, the absence or remoteness of recycling bins can reduce anticipated guilt. Lastly, 

our results corroborate the influence of social norms and personal norms on anticipated guilt 

when controlling for one another. As such, our findings contribute to the growing body of 

literature that emphasizes the role of “green emotions” in pro-environmental behaviors. They 

support the need for a model that integrates rational and emotional determinants to better 

understand these behaviors. Specifically, we find that the desire to avoid anticipated guilt 

(Peloza et al., 2013) appears as a powerful green emotion motivating waste sorting when 

controlling for the TPB variables, something not done previously by Elgaaied (2012). Turning 

now to PBC, its weakest influence on the way to university may stem from the shared use of 

recycling bins in public spaces by numerous individuals: the perceived effectiveness of 

individual waste-sorting efforts may be reduced by such dependence, which could discourage 

from sorting in public spaces (Berlin et al., 2025). At the other end of the continuum, the home 

is a fully private space with codified social norms that are powerful drivers of waste sorting, 

compared to university or on the way from home to university. This suggests that the 

expectations of the individual’s social reference group relate primarily to waste sorting at home. 

In semi-public or public spaces, the estimation of the structural model shows that social norms 

only influence waste sorting through anticipated guilt. As such, social norms appear to exercise 

influence both with (in public or semi-public spaces) and without (at home) social exposure. 
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At a higher level, our findings further underscore the importance of accounting for location-

specific characteristics when examining certain pro-environmental behaviors, such as waste 

sorting, which must often be enacted across diverse settings. Each location is associated with a 

distinct explanatory model of behavior. For instance, our results show that anticipated guilt 

exerts the strongest influence on waste sorting in public spaces, whereas PBC and social norms 

have no significant effect in this context. In contrast, the home, as a fully private environment 

characterized by well-established social norms, emerges as a setting in which these norms serve 

as particularly strong predictors of sorting behavior, more so than in public spaces such as the 

journey between home and campus. In conclusion, our results suggest that it is essential to 

identify relevant location characteristics including the degrees of exposure to others, privacy, 

and control to produce the desired pro-environmental behavior. As such, it extends previous 

research on the influence of place-related variables (i.e., neighborhood ties, community 

attachment, local identity) on waste-recycling intention at home (Pei, 2019) to other places. As 

a general rule, the more private the space where waste sorting takes place, the more the 

antecedents of the TPB are significant. An integrated TPB-NAM model is therefore relevant 

when seeking to explain pro-environmental behaviors in public spaces. 

Practical implications 

The findings of this research offer valuable insights for multiple stakeholders involved in 

promoting waste-sorting behaviors, including local authorities, public space managers, 

universities, policymakers, and communication strategists. Drawing from the distinct 

psychological and contextual drivers identified across different settings (home, university, and 

public spaces), we outline the following recommendations. 

Regarding structural strategies, our results highlight the critical importance of facilitating 

conditions across all locations. These conditions influence behavior not only directly, by 

making sorting more physically feasible, but also indirectly, by heightening users’ anticipated 

guilt at the idea of failing to sort their waste in public or semi-public spaces. To act on this, 

urban planners, local authorities, and public space managers should improve the physical 

conditions for sorting. Concretely, they must ensure that recycling bins are present in sufficient 

numbers and strategically placed in highly frequented areas such as hallways, cafeterias, 

universities, streets, public squares, and transit hubs. The bins should be clearly visible, 

intuitively designed, and easy to use, for example, with open or foot-operated lids that require 

no physical contact, and with standardized color codes and signage to reduce confusion about 
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what belongs where. They should also be clean and functional to avoid weakening the social 

norm. Such infrastructure improvements can strengthen the perception that waste sorting is a 

widely shared and expected social norm, not only in the private sphere, such as the home, but 

also in public and semi-public environments, which would ultimately activate anticipated guilt 

at the idea of not sorting, hence sorting. 

Informational strategies can complement these structural efforts. Public awareness 

campaigns should emphasize the idea that sorting waste is a normal, expected behavior that 

applies ‘everywhere and at all times,’ as Knickmeyer (2020) suggests. These messages are 

especially relevant for individuals who may lack access to enabling infrastructure (Girardon et 

al., 2022). This could be done in universities in particular, as in any educational institutions 

more generally, which could run regular, consistent and targeted communication campaigns to 

remind both students and staff of the importance of waste sorting. Such institutional campaigns 

should be embedded into annual onboarding procedures and repeated regularly to maintain their 

salience and effectiveness. They could include visual reminders such as posters, stickers, or 

digital displays near decision-making points (e.g., next to bins). Engaging students in promoting 

sorting norms, for example through student ambassadors, sustainability clubs, or academic 

projects, could also contribute to reinforcing waste sorting as part of an institutional culture. 

As waste sorting in public spaces is mostly driven by anticipated guilt, not by social norms 

or perceived behavioral control, public campaign designers could harness anticipated guilt to 

develop emotionally and identity-based messaging. Emphasizing that public (and also semi-

public) spaces are shared environments may foster a sense of collective ownership, thereby 

extending private-sphere social norms, such as those that guide household sorting, into public 

domains. Campaigns might also highlight discrepancies between behaviors across different 

contexts, for instance by reminding individuals that they sort their waste at home and prompting 

reflection on why they fail to do so in other places they regularly frequent, even when 

appropriate bins are available. Such messaging can induce mild cognitive dissonance, 

encouraging individuals to align their behavior across settings through the anticipation of guilt. 

That said, it is essential to use guilt constructively and ethically, particularly in public spaces 

where external monitoring is limited. Messages must also be aligned with the availability of 

infrastructure to avoid undermining credibility by promoting sorting in places where bins are 

missing or inadequate. 

Finally, our recommendations extend to researchers as our findings underscore the 

importance of systematically accounting for spatial context in research focused on the 
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promotion of pro-environmental behaviors. Scholars should clearly distinguish between public, 

private, and semi-public spaces, as the psychological and contextual drivers of pro-

environmental behaviors, such as social norms, anticipated guilt, and facilitating conditions, 

vary significantly across these settings. Importantly, treating sorting behavior as context-neutral 

risks obscuring key mechanisms that drive or inhibit action. Future research should also pay 

closer attention to gender differences, given the observed influence of gender on personal norms 

and anticipated guilt. By incorporating spatial and demographic variation into theoretical 

models and empirical analyses, researchers can more accurately identify the situational levers 

of sustainable behavior and provide nuanced, context-sensitive recommendations for policy and 

intervention design. 

Limitations and further research 

As with most empirical research endeavors, ours exhibits certain limitations. Firstly, we chose 

to measure self-reported behaviors instead of observing actual behaviors, which allowed us to 

“follow” the same (rather than distinct) subjects across three different locations and facilitated 

control over intra-individual variance, a control that previous studies conducted independently 

across disparate locations did not permit. Its potential disadvantage in terms of over-reporting 

was mitigated using anonymous and self-administered questionnaires (Kormos & Gifford, 

2014). To improve internal validity, future research could consider in situ experiments to 

practically manipulate the degree of exposure to others or the perceived control on sorting 

quality to measure their influence on waste sorting. 

Secondly, we employed a sample of French students in social science. While it is 

worthwhile to develop sorting routines among young people who are long-term recyclers (Islam 

et al., 2021), future research should aim to enhance the external validity of these findings by 

investigating populations with more heterogeneous levels of engagement and knowledge 

regarding waste sorting (e.g., older adults, individuals from rural areas, newly arrived 

international students) to provide a more comprehensive understanding of the factors that 

facilitate or hinder the adoption of sustainable practices across diverse contexts. In addition, 

replicating this research in different cultural settings would further strengthen the 

generalizability of the results. 

Third, building on Bargh et al.’s (1996) framework of automatic social behavior, future 

research could explore how the activation of context-specific norms or stereotypes influences 

individuals’ waste-sorting behavior across different locations. From this perspective, waste 
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sorting may be automatically shaped by the perceived social cues of a given environment, 

leading individuals to respond to implicit situational primes rather than consistently acting in a 

pro-environmental manner. 

Finally, like most research using structural equation modeling, our results are based on 

correlational analyses and require more complex data collection protocols to reach definitive 

causal conclusions (Goh et al., 2022; Wang et al., 2023). For example, experiments testing the 

influence of facilitating conditions on anticipated guilt in different contexts would be 

particularly appropriate. 

Conclusion 

The “space oddity” we observe in waste sorting suggests that behaviors depend on the location 

where they take place. This has two important implications. First, academics should test their 

conceptual models of waste-sorting behaviors in not just one but all relevant locations. Second, 

public policymakers should not use models produced for the private sphere, which is the focus 

of a large part of the existing literature, to design policies to improve waste-sorting behaviors 

outside the home. To achieve a more circular economy, society needs to use the full potential 

of recyclable materials, and that requires understanding waste-sorting behavior everywhere. 

  



- 24 - 

References 

Ajzen I (1991) The theory of planned behavior. Organizational Behavior and Human Decision 

Processes 50(2): 179–211. 

Ajzen, I. (2011). The theory of planned behaviour: Reactions and reflections. Psychology & 

Health, 26(9), 1113-1127.  

Amireault S, Godin G, Vohl MC and Pérusse L (2008) Moderators of the intention-behaviour 

and perceived behavioural control-behaviour relationships for leisure-time physical 

activity. International Journal of Behavioral Nutrition and Physical Activity 5(1): 1–11. 

Bagozzi RP and Yi Y (1988) On the evaluation of structural equation models. Journal of the 

Academy of Marketing Science 16: 74–94. 

Bailey J, Pena M and Tudor T (2015) Strategies for improving recycling at a higher education 

institution: A case study of the University of the West Indies, Cave Hill Campus, 

Barbados. The Open Waste Management Journal 8(1): 1–11. 

Bamberg S and Möser G (2007) Twenty years after Hines, Hungerford, and Tomera: A new 

meta-analysis of psycho-social determinants of proenvironmental behaviour. Journal of 

Environmental Psychology 27(1): 14–25. 

Bargh JA, Chen M and Burrows L (1996) Automaticity of social behavior: Direct effects of 

trait construct and stereotype activation on action. Journal of Personality and Social 

Psychology 71(2): 230-244. 

Barr S (2007) Factors Influencing Environmental Attitudes and Behaviors: A U.K. Case Study 

of Household Waste Management. Environment and Behavior 39 (4): 435-473 

Barr S, Shaw G, Coles T and Prillwitz J (2010) “A holiday is a holiday”: Practicing 

sustainability, home and away. Journal of Transport Geography 18(3): 474–481. 

Bateson, M., Nettle, D., & Roberts, G. (2006). Cues of being watched enhance cooperation in 

a real-world setting. Biology Letters, 2(3), 412-414. 

Baumeister RF, Stillwell AM and Heatherton TF (1994) Guilt: an interpersonal approach. 

Psychological Bulletin 115(2): 243–267. 

Benjamini, Y., & Hochberg, Y. (1995). Controlling the false discovery rate: a practical and 

powerful approach to multiple testing. Journal of the Royal statistical society: series B 

(Methodological), 57(1), 289-300. 



- 25 - 

Berlin, N., Gueye, M., & Monjon, S. (2025). Feedback and cooperation: An Experiment in 

sorting behavior. Ecological Economics, 230, 108505. 

Botetzagias I, Dima AF and Malesios C (2015) Extending the theory of planned behavior in the 

context of recycling: The role of moral norms and of demographic predictors. Resources, 

Conservation and Recycling 95: 58–67. 

Brooks R (2007) Friends, peers and higher education. British Journal of Sociology of Education 

28(6): 693–707. 

Carrus G, Passafaro P and Bonnes M (2008) Emotions, habits and rational choices in ecological 

behaviours: the case of recycling and use of public transportation. Journal of 

Environmental Psychology 28(1): 51–62. 

Chan L and Bishop B (2013) A moral basis for recycling: Extending the theory of planned 

behaviour. Journal of Environmental Psychology 36: 96–102. 

Chen MF and Tung PJ (2010) The moderating effect of perceived lack of facilities on 

consumers’ recycling intentions. Environment and Behavior 42(6): 824–844. 

Chin WW (1998) Commentary: Issues and opinion on structural equation modeling. MIS 

Quarterly 22(1): vii–xvi. 

Chin WW and Dibbern J (2009) A permutation based procedure for multi-group PLS analysis: 

Results of tests of differences on simulated data and a cross of information system 

services between Germany and the USA. In: Vinzi VE, Chin WW, Henseler J and Wang 

H (eds) Handbook of partial least squares: Concepts, methods and applications in 

marketing and related fields. Berlin: Springer, pp. 171-193. 

Cohen J (1988) Statistical Power Analysis for the Behavioral Sciences (2nd Edition). Hillsdale, 

NJ: Lawrence Earlbaum Associates. 

Conner M and Armitage CJ (1998) Extending the theory of planned behavior: A review and 

avenues for further research. Journal of Applied Social Psychology 28(15): 1429–1464. 

Steg L and de Groot J (2019) Environmental Psychology: An Introduction. John Wiley & Sons 

Ltd. 

De Young R (1989) Exploring the difference between recyclers and non-recyclers: The role of 

information. Journal of Environmental Issues 18(4): 341–351. 

EEA (European Environment Agency) (2024a) Waste generation in Europe. Published 02 Dec 

2024. https://www.eea.europa.eu/en/analysis/indicators/waste-generation-and-

decoupling-in-europe 

https://www.eea.europa.eu/en/analysis/indicators/waste-generation-and-decoupling-in-europe
https://www.eea.europa.eu/en/analysis/indicators/waste-generation-and-decoupling-in-europe


- 26 - 

EEA (European Environment Agency) (2024b) Diversion of waste from landfill in Europe. 

Published 17 Dec 2024. https://www.eea.europa.eu/en/analysis/indicators/diversion-of-

waste-from-landfill 

Elgaaied L (2012) Exploring the role of anticipated guilt on pro‐environmental behavior–a 

suggested typology of residents in France based on their recycling patterns. Journal of 

Consumer Marketing 29(5): 369–377. 

Ergun A and Kulkul C (2019) Defining semi-public space: a case study in the gated 

communities of Yaşamkent, Ankara. Turkish Studies 20(5): 776–793. 

Ertz M, Huang R, Jo MS, Karakas F and Sarigöllü E (2017) From single-use to multi-use: Study 

of consumers’ behavior toward consumption of reusable containers. Journal of 

Environmental Management 193: 334–344. 

Eurostat (2022) Waste statistics. https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Waste_statistics#Total_waste_generation. 

Feigin S, Owens G and Goodyear-Smith F (2014) Theories of human altruism: A systematic 

review. Annals of Neuroscience and Psychology 1(1): 1–9. 

Fornell C and Larcker DF (1981) Structural equation models with unobservable variables and 

measurement error. Journal of Marketing Research 18(1): 39–50. 

Francey D and Bergmüller R (2012) Images of eyes enhance investments in a real-life public 

good. PLoS One, 7(5), e37397. 

Gefen D and Straub D (2005) A practical guide to factorial validity using PLS-Graph: Tutorial 

and annotated example. Communications of the Association for Information Systems 

16(1): 5. 

Geiger, J. L., Steg, L., Van Der Werff, E., & Ünal, A. B. (2019). A meta-analysis of factors 

related to recycling. Journal of Environmental Psychology, 64, 78-97. 

Geiger, J. L., van der Werff, E., Ünal, A. B., & Steg, L. (2022). Context matters: The role of 

perceived ease and feasibility vis-à-vis biospheric values in recycling behaviour. 

Resources, Conservation & Recycling Advances, 16, 200122. 

Girardon K, Gabriel P and Dupré M (2022) Incitation au tri des déchets: expérimentation de 

signalisations sur point d’apport volontaire. Décisions Marketing (1): 111–131. 

Goh E, Esfandiar K, Jie F, Brown K and Djajadikerta H (2022) Please sort out your rubbish! 

An integrated structural model approach to examine antecedents of residential 

households’ waste separation behaviour. Journal of Cleaner Production: 131789. 



- 27 - 

Grassias JD (2025) Dis-moi où tu habites, je te dirai si tu tries ! Le rôle du contexte résidentiel 

pour expliquer le tri des foyers. Doctoral thesis, defended on 7 January. 

Hair JF, Hult GTM, Ringle CM and Sarstedt M (2022) A Primer on Partial Least Square 

Equation Modelling (PSL-SEM) (53rd edition). Thousand Oaks, CA: Sage. 

Holland RW, Aarts H and Langendam D (2006) Breaking and creating habits on the working 

floor: A field-experiment on the power of implementation intentions. Journal of 

Experimental Social Psychology 42(6): 776-783. 

Hornik J, Cherian J, Madansky M and Narayana C (1995) Determinants of recycling behavior: 

A synthesis of research results. Journal of Socio-Economics 24(1): 105–127. 

Hurst KF and Sintov ND (2022) Guilt consistently motivates pro-environmental outcomes 

while pride depends on context. Journal of Environmental Psychology 80: 101776. 

Islam MT, Dias P and Huda N (2021) Young consumers’ e-waste awareness, consumption, 

disposal, and recycling behavior: A case study of university students in Sydney, Australia. 

Journal of Cleaner Production 282: 124490. 

Jöreskog KG (1971) Statistical analysis of sets of congeneric tests. Psychometrika 36(2): 109–

133. 

Kahneman D (2011) Thinking, fast and slow. London: Macmillan. 

Kaza S, Yao L, Bhada-Tata P and Van Woerden F (2018) What a waste 2.0: a global snapshot 

of solid waste management to 2050. World Bank Publications. 

Kelly TC, Mason I.G, Leiss MW and Ganesh S (2006) University community responses to on-

campus resource recycling. Resources, Conservation and Recycling 47(1): 42–55. 

Knickmeyer D (2020) Social factors influencing household waste separation: A literature 

review on good practices to improve the recycling performance of urban areas. Journal 

of Cleaner Production 245: 118605. 

Knussen C. and Yule F. (2008) “I’m Not in the Habit of Recycling” The Role of Habitual 

Behavior in the Disposal of Household Waste. Environment and Behavior 40 (5): 683-

702. 

Knussen C, Yule F, MacKenzie J and Wells M (2004). An analysis of intentions to recycle 

household waste: The roles of past behaviour, perceived habit, and perceived lack of 

facilities. Journal of Environmental Psychology 24(2): 237–246. 

Kormos C. and Gifford R. (2014) The validity of self-report measures of proenvironmental 

behavior: A meta-analytic review. Journal of Environmental Psychology 40: 359–371. 



- 28 - 

Kraft P, Rise J, Sutton S and Røysamb E (2005) Perceived difficulty in the theory of planned 

behaviour: Perceived behavioural control or affective attitude? British Journal of Social 

Psychology 44(3): 479–496. 

Kronrod, A., Grinstein, A., and Wathieu, L. (2012). Go green! Should environmental messages 

be so assertive? Journal of Marketing 76(1): 95–102. 

Lakshmi G, Nguyen K, Mazhikeyev A, Hack-Polay D and Anafiyayeva Z (2022) Nudging 

student recycling behaviour: An experimental study in Kazakhstan and UK higher 

education. Journal of Cleaner Production 377: 134164. 

Lee YJ, De Young R and Marans RW (1995) Factors influencing individual recycling behavior 

in office settings: A study of office workers in Taiwan. Environment and Behavior 27(3): 

380–403. 

Lin ZY, Wang X, Li CJ, Gordon MP and Harder MK (2016) Visual prompts or volunteer 

models: an experiment in recycling. Sustainability 8(5): 458. 

Littleford C, Ryley T and Firth S (2014) Context, control and the spillover of energy use 

behaviours between office and home settings. Journal of Environmental Psychology 40: 

157–166. 

Lo SH, Peters GJY and Kok G (2012) Energy‐related behaviors in office buildings: a qualitative 

study on individual and organizational determinants. Applied Psychology 61(2): 227–249. 

Mannetti L, Pierro A and Livi S (2004) Recycling: Planned and self-expressive behaviour. 

Journal of Environmental Psychology 24(2): 227–236. 

Manstead ASR (2000) The role of moral norm in the attitude-behavior relation. In Attitudes, 

behavior, and social context (pp. 11–30). Hove: Lawrence Erlbaum Associates Ltd. 

Matiiuk Y and Liobikienè G. (2021) The impact of informational, social, convenience and 

financial tools on waste sorting behavior: Assumptions and reflections of the real 

situation. Journal of Environmental Management 297: 113–119. 

Monnot E, Reniou F and Rouquet A (2014) Recycling household waste: A classification of the 

logistics used by consumers. Recherche et Applications en Marketing 29(3): 75-97. 

Ölander F and Thøgersen J (1995) Understanding of consumer behaviour as a prerequisite for 

environmental protection. Journal of Consumer Policy 18(4): 345–385. 

Onwezen MC, Antonides G and Bartels J (2013) The Norm Activation Model: An exploration 

of the functions of anticipated pride and guilt in pro-environmental behaviour. Journal of 

Economic Psychology 39: 141–153. 



- 29 - 

Parguel B, Fraccaro A and Macé S (2022) Compromise pricing in luxury. Journal of Product 

and Brand Management 31(3): 506–517. 

Parkinson B and Illingworth S (2009) Guilt in response to blame from others. Cognition and 

Emotion 23(8): 1589–1614. 

Pei Z (2019) Roles of neighborhood ties, community attachment and local identity in residents’ 

household waste recycling intention. Journal of Cleaner Production 241: 118217. 

Peloza J, White K and Shang J (2013) Good and guilt-free: The role of self-accountability in 

influencing preferences for products with ethical attributes. Journal of Marketing 77(1): 

104–119. 

Reniou F, Robert-Monnot E, Parguel B and Monjon S (2026) Inconsistency in waste-sorting 

behavior: Place matters!. Décisions Marketing, forthcoming. 

Schultz PW, Oskamp S and Mainieri T (1995) Who recycles and when? A review of personal 

and situational factors. Journal of Environmental Psychology 15(2): 105–121. 

Schwartz SH (1977) Normative influences on altruism. In Advances in experimental social 

psychology (Vol. 10, pp.221–279). Academic Press. 

Setiawan B, Afiff AZ and Heruwasto I (2020) Integrating the theory of planned behavior with 

norm activation in a pro-environmental context. Social Marketing Quarterly 26(3): 244–

258. 

Shen W, Xiao W and Wang X (2016) Passenger satisfaction evaluation model for Urban rail 

transit: A structural equation modeling based on partial least squares. Transport Policy 

46: 20–31. 

Smith AM and O’Sullivan T (2012) Environmentally responsible behaviour in the workplace: 

An internal social marketing approach. Journal of Marketing Management 28(3/4): 469–

493. 

Steg L and Vlek C (2009) Encouraging pro-environmental behaviour: An integrative review 

and research agenda. Journal of Environmental Psychology 29(3): 309–317. 

Stern, P. (2000). Toward a coherent theory of environmentally significant behavior. Journal of 

Social Issues, 56(3), 407-424. 

Thøgersen J (2006) Norms for environmentally responsible behaviour: An extended taxonomy. 

Journal of Environmental Psychology 26(4): 247–261. 

Timlett R and Williams ID (2011) The ISB model (infrastructure, service, behaviour): A tool 

for waste practitioners. Waste Management 31(6): 1381–1392. 



- 30 - 

Tudor T, Barr S and Gilg A (2007) A tale of two locational settings: Is there a link between 

pro-environmental behaviour at work and at home? Local Environment 12(4): 409–421. 

Tudor TL, Barr SW and Gilg AW (2008) A novel conceptual framework for examining 

environmental behavior in large organizations: A case study of the Cornwall National 

Health Service (NHS) in the United Kingdom. Environment and Behavior 40(3): 426–

450. 

Varotto A and Spagnolli A (2017) Psychological strategies to promote household recycling. A 

systematic review with meta-analysis of validated field interventions. Journal of 

Environmental Psychology 51: 168–188. 

Venkatesh V and Bala H (2008) Technology acceptance model 3 and a research agenda on 

interventions. Decision Sciences 39(2): 273–315. 

Wang J, Nketiah E, Cai X, Obuobi B, Adu-Gyamfi G and Adjei M (2023). What establishes 

citizens' household intention and behavior regarding municipal solid waste separation? A 

case study in Jiangsu province. Journal of Cleaner Production 423, 138642. 

Wang J and Wu L (2016) The impact of emotions on the intention of sustainable consumption 

choices: Evidence from a big city in an emerging country. Journal of Cleaner Production 

126: 325–336. 

Whitmarsh LE, Haggar P and Thomas M (2018) Waste reduction behaviors at home, at work, 

and on holiday: What influences behavioral consistency across contexts? Frontiers in 

Psychology 9 : 2447. 

Yuriev A, Boiral O, Francoeur V and Paillé P (2018) Overcoming the barriers to pro-

environmental behaviors in the workplace: A systematic review. Journal of Cleaner 

Production 182: 379–394. 

Yuriev A, Dahmen M, Paillé P, Boiral O and Guillaumie L (2020) Pro-environmental behaviors 

through the lens of the theory of planned behavior: A scoping review. Resources, 

Conservation and Recycling 155: 104660. 

Zhang B, Lai KH, Wang B and Wang Z (2019) From intention to action: How do personal 

attitudes, facilities accessibility, and government stimulus matter for household waste 

sorting? Journal of Environmental Management 233: 447–458. 

Zomeren AV and Tosti L (2017) Is recycling the solution for the reduction of our raw materials 

demand? ECN Environment & Energy Engineering. Available at 

http://resolver.tudelft.nl/uuid:d0fa0141-57e4-4356-9cbc-85656a6a71a9. 

http://resolver.tudelft.nl/uuid:d0fa0141-57e4-4356-9cbc-85656a6a71a9

