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ABSTRACT 
The waste disposal crisis in Southern Italy has led to a phenomenon dubbed ‘the Land of Fires,’ where illegal waste disposal and toxic fires of waste are currently 
contaminating the land, the ground and surface water, and the air quality. The general aim of this study was to investigate the psychosocial factors involved in the 
prediction of municipal solid waste separation, in a convenient sample of the inhabitants of three areas of Southern Italy, that is specifically the Land of Fires territory 
(Campania region), Abruzzo and Puglia. We put forward a model involving both pro-environmental concerns and cognitive evaluations. A written questionnaire was 
administered to a sample of 313 inhabitants from the three areas. Structural equation modelling was performed on the data. The findings confirmed the hypothesized 
relationships between study variables. The results showed that internal attribution and social norms were the strongest predictors of attitude, followed by the level of 
knowledge. Biospheric and altruistic values weakly predicted attitudes. Attitude strongly predicted the behavioural intention, which in turn predicted pro-environmental 
behaviour (i.e. recycling). Trust in institutions was unrelated to the recycling attitude. Attitudes partially mediated the relationship between internal attribution and 
behavioural intention, and between social norms and behavioural intention. Based on those results, some suggestions are put forward to improve recycling behaviour in the 
relevant territories.  
 
 
1. Introduction 
 

As a consequence of increasing the human population and material consumption, the issues of waste disposal and recycling have become of great 
importance to governments and municipalities. Municipal solid waste (MSW) is also known as ‘trash’ or ‘garbage.’ It includes various kinds of 
material waste such as durable and nondurable goods, packaging boxes and other garden and food waste. MSW generally refers to household waste, 
office and retail waste, but excludes construction waste, industrial and hazardous waste.MSW management involves collection, transportation, 
disposal to the landfills and recycling of MSW generated in a territory (Centre for sustainable systems, 2013; Verma et al., 2020). Waste is classified 
on the basis of two parameters: the origin and the hazard. Waste generated by households and similar activity are classified as urban waste, the others 
are classified as special waste (i.e. commercial, industrial). Hazardous waste is the waste thus defined by the legislation or the waste containing 
dangerous substances in a concentration higher than given thresholds. Urban waste is classified as non-hazardous (Di Maria et al., 2020). 

MSW production is becoming both an environmental and economic burden for society. It is, therefore, of great importance that households 
should engage in recycling and source separation (Swami et al., 2011). To reduce the amount of waste ending up in landfills, local governments have 
implemented numerous recycling and waste reduction programs, including source separation, source reduction, variable garbage pricing, curbside 
recycling and drop-off recycling1 (Sidique et al., 2010). 

According to Di Maria et al. (2020), stringent implementation of a political, legal and economic supporting scheme for waste management at 
Italian level started in 1997 after the adoption of the first EU directives 91/156/CEE on waste, 91/689/CEE on hazardous waste and 94/65/CE on 
packaging waste. This first directive establishes the role of  central and regional government together with the role of municipalities. For MSW, 
central government is responsible for legislation implementation in waste management, regional authorities are responsible for planning waste 
management at regional scale and municipalities are responsible for providing waste management. 

In Italy, recent statistics have indicated that there is substantial need for improvement in household waste management and source separation 
behaviour. The amount of MSW pro-capita was 499.7 kg in 2018, while the percentage of separated MSW was 58.1 %. Great differences emerge in 
the regions of Southern and Northern Italy, with lower separated MSW in the South and higher separated MSW in the North (ranging from just 29.5 
% inSicily, to a much as 78.3 % in Veneto region) (Source: Istituto Superiore per la Protezione e la Ricerca Ambientale (ISPRA, 2019; Agovino et 
al., 2018). 

Source separation and separate collection allows the waste to be sorted upstream, from the total of household waste, with a view to its recovery 
and recycling. Within source separation, each material is cleaned and sorted prior to collection. Separate waste collection is characterised by 
numerous advantages. First of all, it allows the volume and quantity of the household waste transported to disposal plants to be reduced, thereby 
generating direct benefits, i.e. a reduction in transport costs and relevant energy savings. Secondly, it allows quality materials to be recovered for 
reuse and it reduces the amount of waste to be eliminated, generating other direct benefits, namely a reduction in pollution and in disposal costs 
(Agovino and Musella, 2020; Sustainable Development Foundation Dossier, 2016). This method also requires the least post-collection sorting and 
produces the purest recyclates. 

Since 1980, waste management in the Campania region has been crisis-stricken, resulting in the widely documented illegal disposal of urban, 
toxic and industrial waste and in the phenomenon dubbed ‘the Land of Fires,’ that is a territory situated between Naples and Caserta, where illegal 
waste disposal and toxic waste fires are endangering citizens’ health and increasing diffidence towards institutions. The environmental impact of 
illegal waste disposal has led to the deterioration of the land, as well as the ground and surface waters, also impacting air quality (Osservatorio 
Ambiente e Legalità di Legambiente, 2007; Senior and Mazza, 2004). 

Recently, other southern regions such as Puglia and Abruzzo have reported episodes similar to those described in the “Land of Fires” issue, with 
a number of news reports describing criminal responsibility in illegal waste disposal and lighting toxic fires. For instance, in Puglia in 2019, the 
rangers mapped 56 illegal landfills in the territory of Carbonara, Ceglie and Santa Rita, near Bari (La Repubblica, 11 January 2019; Peluso, 2015). In 
Abruzzo, the illegal landfill of Mosciano Sant’Angelo (TE), discovered in 2016, has never been reclaimed (ABR24 News, 26 February 2018). 

 
1 Drop-off recycling is a recycling program where designated sites are established to collect a range of recyclables and usually recyclers themselves are required 
to deposit the sorted recyclables in specially marked containers. Drop-off recycling centres are less costly to operate compared to curbside programs, and they 
are also faster to implement than take-back and deposit refund programs involving manufacturers. Drop-off centre operators are able to save on labour and 
transportation costs because these costs are transferred to the recyclers. Drop-off recycling is also considered to be a financially viable recycling option in rural 
areas with low population density (Sidique et al., 2010)  
 



Whereas the illegal waste disposal and the open burning phenomenon concerns the whole of the Italian peninsula, the Campania case has 
spawned a variety of studies focusing on distinct aspects of the crisis, namely the relevance of the toxic waste business involving the camorra (the 
regional mafia equivalent) and corporations across Italy and Europe (e.g. Fontana et al., 2008), legal analyses (e.g. Raimondi, 2007), health risks and 
epidemiological assessments (e.g. Martuzzi et al., 2008), the impact of landfill sites (e.g. de Medici, 2007), the institutional responsibilities of waste 
mismanagement (Rabitti, 2008), the absence of MSW treatment facilities in the area (e.g. De Feo and De Gisi, 2010), the emergence of the inter-
linkages between society and nature in environmental conflicts (Armiero, 2008), the role of activism (Musella, 2008; Scafuto and La Barbera, 2016), 
and the political implications of the crisis (Barbieri and Piglionica, 2007). Along these lines, the waste management crisis is more complex than the 
inability of southern Italians to properly separate HW (D’Alisa et al., 2010). 

However, increasing the amount of MSW separated in the houses of Southern Italy could improve the waste crisis situation by reducing the 
amount of waste to be disposed of in landfills. Along these lines, intervention effectiveness is increased by personalization and audience segmentation 
(Varotto and Spagnolli, 2017). Indeed, a mass social change in recycling behaviour could lead to a reduction in the household waste to be disposed of, 
which is first step for a correct waste management process. In the last two decades, there has been a call for psychologists to play a more concerted 
role in promoting behavioural changes that will accrue benefits for the environment, with a focus of psychological research on household waste 
management. 

As for the psychosocial variables, researchers believe in the importance of studying factors such as values, attitudes and beliefs, capable of 
predicting (and increasing) recycling rates and the engagement of households in recycling (Swami et al., 2011). A range of theoretical models of 
health psychology have been put forward to explain and predict pro-environmental and recycling behaviours (e.g. Bamberg and Möser, 2007; Hines et 
al., 1987; Steg et al., 2014; Steg and Vlek, 2009). Researchers generally endorse one of the two theoretical frameworks available: the value-belief-
norm theory (VBN; e.g. Stern, 2000) and the theory of reasoned action (TRA; e.g. Fishbein and Ajzen, 1980). While the former focuses on values and 
moral norms, the latter is grounded on rational choices. 

 
1.1 The value-belief-norm theory 
 
The VBN theory builds on Schwartz’s norm-activation model theory (NAM; 1973) of altruism, according to which altruistic and pro-

environmental behaviours occur in response to personal/moral norms (PN) activated in individuals who believe that particular conditions pose threats 
to others (awareness of adverse consequences, AC) and that the actions they undertake could avert those consequences (ascribing responsibility to 
oneself, AR) (Stern, 2000). Schwartz (1977) conceived moral norms as feelings of strong moral obligations that people experienced for themselves to 
engage in pro-social behaviour. The VBN theory links value theory and norm-activation model theory through a causal chain leading to behaviour: 
new environmental paradigm, AC and AR beliefs, personal norms and pro-environmental action. 

Three types of values have been distinguished that proved to be particularly relevant for understanding environmental beliefs and actions. While 
egoistic values make a person focus on safeguarding or increasing his or her resources, altruistic values reflect a key concern with the welfare of 
others, and biospheric values reflect a key concern with nature and the environment for its own sake (de Groot and Steg, 2008). Generally, individuals 
who strongly endorse egoistic values are less likely to have pro-environmental beliefs and norms and to act proenvironmentally, while the opposite is 
mostly true for those who strongly endorse altruistic or biospheric values (e.g., de Groot and Steg, 2009; Hansla et al., 2008; Steg et al., 2014). 

The application of VBN to MSW separation behaviour has provided some support to the theory. In a typical study, the model showed that parents 
can create norms in young children to recycle and re-use paper (Matthies et al., 2012). In Sweden, Sælen et al. (2012) found that values and 
environmental attitudes are more strongly correlated with behaviour related to waste disposal and the domain of food, than with behaviour relating to 
domestic energy and transportation. 

 
1.2 Theory of reasoned action 
 
According to this theory, decision-making is driven by a rational evaluation of the behavioural consequences. According to the Theory of 

Reasoned Action (TRA; Fishbein and Ajzen, 1980), the most important determinant of behavior is behavioral intention. Direct determinants of 
individuals’ behavioral intention are their attitude toward performing the behavior and their subjective norms associated with the behaviour. On the 
one hand, the attitude towards behaviours determined by beliefs regarding the possible outcome of certain behaviour and the evaluation of that 
outcome. On the other, subjective norms are determined by beliefs regarding what relatives, friends and significant others think of the behaviour as 
well as one’s motivation to comply with them. An extension of the model proposed by Ajzen (1985), the theory of planned behaviour (TPB), 
explicitly incorporates perceived behavioural control as an antecedent to behavioural intentions (Madden et al., 1992). Many studies have fruitfully 
applied TRA or TPB to the MSW recycling and source separation in Great Britain (Greaves et al., 2013), Scotland (Knussen et al., 2004), Turkey 
(Oztekin et al., 2017), Italy (Carrus et al., 2008), Germany (Matthies et al., 2012), The Netherlands (Árnadóttir et al., 2019), China (Shen et al., 2019; 
Wan et al., 2012; Wang et al., 2019), Switzerland (Visschers et al., 2016), Lithuania (Poškus, 2016). Consistently, attitudes, subjective norms, 
perceived behavioural control and intentions significantly predicted MSW separation behaviours. 
 

1.3 Value-belief-norm and theory of planned behaviour: a possible integration 
 
While VBN theory focuses on the moral norms behind pro-environmental behaviours, the TRA theory points to the role played by intentions to 

behave in a pro-environmental way. Some attempts were made to reconcile the two theories by integrating their fundamental dimensions in a more 
comprehensive view. Kaiser (2006) tested the idea that moral norms could predict attitudes towards conservation behaviour. Given the almost perfect 
correlation between attitude and moral norms, the Author concluded that attitude towards conservation behaviour might represent primarily moral 
considerations. Bamberg and Möser (2007) conducted a meta-analysis of psycho-social determinants of pro-environmental behaviour, starting from 
46 studies published between 1995 and 2006. They used Structural Equation Model (SEM) to test the goodness of an amalgam of TRA and NAM 
determinants, such as problem awareness, social norms, moral norms, guilt feeling, perceived behavioural control, attitude, behaviour intention. 
Results confirmed that pro-environmental behavioural intentions mediate the impact of all other psycho-social variables on pro-environmental 
behaviour. Moreover, besides attitude and behavioural control, personal moral norm is a third predictor of pro-environmental behaviour intention. 

As for recycling and source separation behaviour, some studies have focused on the possible integration of the various theories on pro-
environmental behaviour, in the search for a model predicting recycling. Oreg and Katz-Gerro (2006) built on (a) Ajzen’s TPB, (b) Stern et al.’s VBN 
theory and (c) Inglehart’s postmaterialist and Schwartz’s harmony value dimensions, to test a model that predicts recycling behaviour, in a 27-country 
sample. The results provided a strong, cross-national validation of the TPB model, whereby behavioural intentions mediate the relationship between 
pro-environmental attitudes and behaviours. Aguilar-Luzón et al. (2012) compared the TPB and the VBN models in predicting glass separation, in a 
sample of 154 Spanish housewives. The authors performed SEM to test the two models independently. The results showed that only the TPB model 
was accepted, whereas the VBN model was rejected. The former has a greater degree of fit and a greater capacity to predict recycling behaviour than 
the VBN model. Chan and Bishop (2013) extended the TPB by including moral norms as a predictor of behavioural intention to recycle, which, in 
turn, predicted recycling behaviour. SEM showed that the combination of moral norms, subjective norms, and perceived behavioural control was able 
to explain 39 % of the variance in recycling intention. 

Moreover, some studies have suggested that trust in authorities plays a key role in facilitating cooperation and contributing to the public good (De 
Cremer et al., 2001; Van Lange et al., 2013). Nguyen et al. (2015) found that citizens’ trust is the best predictor of the intention to perform MSW 
separation, followed by personal moral norms. Konisky et al. (2008) found that more trusting individuals are more supportive of government action to 



address pollution problems and global issues. Analysing data from the International Social Survey Programme (ISSP) 2010 – Environment III, 
Harring et al. (2019) supported a positive link between generalized trust, institutional trust, and institutional quality on reported MSW separation. In 
Southern Italy, De Feo (2014) showed that trust in the local authorities played a pivotal role in the success of a separate collection program. 

 
2. Overview and hypotheses of the study 

 
This exploratory study aims to propose a model predicting pro-environmental behaviour, namely MSW separation in Southern Italy. We aim to 

test this model in three Italian territories: (1) one notoriously known as ‘the Land of Fires’, stretching across the regions of Campania, (2) Abruzzo 
and (3) Puglia, where illegal waste disposal and toxic waste fires threaten citizens’ health and increase mistrust towards the institutions. Investigating 
the role of the antecedents of attitudes toward MSW separation in this area is particularly relevant for the identification of the most effective 
springboard upon which to build a social change program. 

On one hand, it is important to study values in environmental concerns as a value reflects a belief on the desirability of a certain endstate, and 
values serve as a guiding principle for selecting or evaluating behaviours, people, and events. It has been theoretically reasoned and empirically 
validated that values are significant antecedents of specific beliefs and behaviours and can therefore be used as predictors for certain variables such as 
attitudes and behavioural intentions (Stern, 2000; Stern and Dietz, 1994). Values define or direct us to goals, frame our attitudes, and provide 
standards against which the behaviour of individuals and societies can be judged. Attitudes refer to the evaluation of a specific object, quality, or 
behaviour as good or bad, positive or negative. Attitudes are often influenced by an individual’s personal values and value orientations (Barr, 2007; 
Maio et al., 2006; McCarty and Shrum, 1994; Hurst et al., 2013). In this vein, we suggest that value orientation predicts attitudes toward waste 
separation (e.g. de Groot and Steg, 2009; Steg et al., 2014). For instance, across 14 countries, universalism (positively), power (negatively), and 
tradition (negatively) predicted ecocentrism (Schultz and Zelezny, 1999). 
Hypothesis 1. (H1): egoistic values negatively predict the attitude toward waste separation; those participants endorsing more egoistic values, such as 
social power and wealth, have a negative attitude towards the behavior; 
Hypothesis 2. (H2): altruistic values positively relate to attitudes toward waste separation; those endorsing altruistic concerns should be more 
sensitive to the wellbeing of other people and want to protect the environment where people live; 
Hypothesis 3. (H3): biospheric values positively influence attitudes; those participants valuing the prevention of pollution and the preservation of the 
environment show a positive attitude toward waste separation. 

On the other hand, the comprehensive Bamberg and Möser (2007) review included both elements from the TRA and from the VBN models. The 
social/subjective norm, the attitudes, the intention elements come from the TRA model, while problem awareness, internal attribution, feelings of 
guilt and moral norms derive from the VBN model. These authors have argued that pro-environmental behaviours are best conceptualised as 
behaviours that involve a combination of both self-interested and selfless motives; hence, they advocate the combination of rational choice theories 
with those that are more pro-socially motivated. 

Knowledge and environmental problem awareness are important predictors of environmental concerns (e.g. Eriksson et al., 2006; Hansla et al., 
2008). According to so-called “the deficit model” within the Public Understanding of Science (PUS), scientifically literate individuals are more 
competent in everyday life, better able to make informed decisions and scientific literacy is a prerequisite for effective democratic participation on 
issue of science and technology. Moreover, a scientifically literate public tend to be more supportive of a given technology (Wynne, 1995; Durant et 
al., 1989). However, the  correlation between knowledge and attitudes has been the source of controversy in PUS research. In their review, Allum et 
al. (2008) found a small positive correlation between general attitudes towards science and general knowledge of scientific facts, after controlling for 
a range of possible confounding variables. As for public acceptance of renewable energy technologies, a correlation between knowledge and 
acceptance was found in two studies (DTI, Scottish Executive, 2003; MORI Social Research Institute for Regen South West, 2004), whereas a third 
study noted that levels of support were independent of levels of awareness, high or low (London Renewables, 2003). As for environmental issues, 
some studies found a positive relationship between public awareness and attitudes (Aminrad et al., 2013; Desa et al., 2011). Knowing what causes 
climate change was the most powerful predictor to vote on new government policies to reduce greenhouse gas emissions (Bord et al., 2000). 
Hypothesis 4. (H4): level of knowledge on waste separation and collection predicts positive attitudes towards the behaviour; those participants better 
informed about waste separation and collection in their area endorse a positive attitude towards recycling. 

Generally speaking, internal attribution was found to influence personal norms, which in turn predict behavioural intentions (e.g. De Groot and 
Steg, 2009; Klöckner, 2013). Moreover, internal attribution was found to relate directly to behavioural intention. As shown in the review by Gifford 
and Nilsson (2014), internal locus of control has been associated with greater willingness to purchase ecological products in the U.S. (Schwepker and 
Cornwell, 1991) and to stronger pro-environmental intentions and behaviours in both Germany and Japan (Ando et al., 2010) as well as in Australia 
(Fielding and Head, 2012), including the use of cars for commuting in Canada (Abrahamse and Steg, 2009). Young people with higher environmental 
concerns and knowledge, and a more internal locus of control in relation to the environment, reported stronger pro-environmental intentions and 
behaviours (Fielding & Head, 2014). 
Hypothesis 5. (H5a) Internal attribution is related to attitudes toward waste separation, with those ascribing more responsibility for waste management 
crisis to themselves being more positive about the recycling; (H5b) Internal attribution is related to behavioural intention, with those feeling more 
responsible being more willing to perform the behaviour; (H5c) Attitudes mediate the effects of internal attribution on behavioural intention. 

Social norms were viewed as a third factor influencing decisionmaking. In the TRA framework, a social norm was primarily conceptualised as a 
perceived social pressure, that is the expectation of significant reference persons to perform or not to perform a behaviour. Social norm was thought to 
determine behaviour not directly but only indirectly via its impact on intention. Reviews of TPB applications (e.g., Ajzen, 1991; Armitage & Conner, 
2001) indicated that social norm often exerts no direct effect on intentions after checking for the effects of attitude. In this line, the Bamberg and 
Moser review (2007) and Kim et al. (2013) found that the variable of attitude acts as a mediator in the relationship between subjective norm and 
behavioural intention. Recent studies in the Italian context confirmed the predicted relations between social norms and behaviour intention (Carrus et 
al., 2008; Cembalo et al., 2019; Fornara et al., 2011) 
Hypothesis 6. (H6a) Social norms are related to attitude; those participants more sensitive to social pressures hold a more favourable attitude toward 
waste separation; (H6b) Social norms are related to behaviour intention; higher participants’ social norms related to waste separation predict a higher 
intention to perform the behaviour; (H6c) Attitudes mediate the effects of social norms on the behavioural intention. 

Also trust in public agencies could play a role in environmental behaviours (e.g. Wan et al., 2017). Political trust is generally defined as people’s 
belief or confidence in the government that it will produce outcomes consistent with their expectations (Harring and Jagers, 2013; Zannakis et al., 
2015), and it is recognized as a crucial factor that influences individuals’ level of support for environmental policies. A trustworthy government can 
engender the public’s willingness to comply with laws, to support government initiatives, and to follow political leadership without needing to be 
coerced (Warren, 1999). Kollmann and Reichl (2015) suggested that insufficient trust in governments and politicians is the root cause of people’s 
reluctance to support environmental policy instruments. Konisky et al. (2008) found that more trusting individuals were more supportive of 
government action to address pollution problems and global issues. Nguyen et al. (2015) showed that individuals’ trust is a decisive factor in their 
waste separation intentions. We investigated whether this was confirmed also in the three previously mentioned territories, where trust in the 
institutions has been challenged by centuries of misgovernment and mafia involvement in managing the public good. 
Hypothesis 7. (H7) political trust positively predicts attitudes towards MSW separation; more trusting individuals show a more positive attitude 
towards the behaviour. 

In our proposed model, a set of motivations, namely egoistic, altruistic and biospheric values, and of cognitive/affective elements, such as 
awareness of the problem, the internal attribution and the social norms could influence attitudes toward the behaviour of MSW separation, which in 



turn could predict behavioural intentions and eventually recycling behaviour (see Fig. 1). As predicted by TRA, attitudes towards the behaviour will 
be related to behavioural intention (e.g. Shen et al., 2019) (H8), which in turn will predict the waste separation behaviours (e.g. Si et al., 2020) (H9). 

 
 

 
 
Figure 1. The hypothetical model for recycling behaviour 
 
 
3. Methods 
 
3.1.Participants 
 

The sample included 313 participants (57.8 % women, missing=1), mean age 37 (SD=15.5; range 18–89), living in three southern Italian regions 
(mainly Campania 45.7 %, Puglia 28.4 % and Abruzzo 24 %). As regards occupation, approximately one third were students (N=114, 36.4 %), one 
third were employed (N=91, 29.1 %) and 44 were unemployed or housewives (14.1 %). As for marital status, about half of the sample was single 
(51.1 %) and 41.2 % was married/ lived with a partner. 

Participants were recruited through a convenience sampling strategy (Etikan et al., 2016; Kerlinger, 1986), which included research assistants’ 
and researchers’ contacts as well as ‘snowball’ procedures (Biernacki and Waldorf, 1981). Convenience sampling is common practice in social 
sciences (Bornstein et al., 2013). To meet the entry criteria, participants had to be 18 or older and to be residing in a Southern region such as 
Campania, Puglia or Abruzzo for at least two years. Prospective participants were asked to fill in a written questionnaire “on environmental 
behaviours”. Students enrolled in a Group Psychology course at the University of Chieti-Pescara were instructed to fill in one questionnaire and to 
administer three other questionnaires as follows: one to another student of the opposite sex and two questionnaires to two working or retired people 
(one male and one female). Most of the students enrolled at the University of Chieti-Pescara were originally from Southern Italian regions, thus 
belonging themselves to the population of interest. Moreover, participants were also recruited via snowball sampling with the collaboration of 
research assistants and postgraduate students. No reimbursement was granted for participation. 

Convenience samples can also be conceptualized as heterogeneous convenience samples because, by design, the expectation is heterogeneity 
(i.e., diversity) in all sociodemographic factors. Bearing this in mind, candidates were approached across a broad spectrum relating to the topic of 
study. Sociodemographic characteristics of the sample, helping to evaluate the study sample’s representativeness or generalizability (e.g., proportions 
of females and males, ages of participants, occupation and marital status), were reported in detail in the “Participants” section (Bornstein et al., 2013). 

The questionnaire took approximately 20 min to complete. The research method complies with the norms of the Code of Ethics of the Italian 
Psychology Association (A.I.P., 2000). 

 
3.2. Measures 
 

The questionnaire included 42 items, divided into eight sections, one section for each dimension under investigation. Unless indicated otherwise, 
respondents rated those items on a 7-point scale ranging from 1 (= not at all) to 7 (= extremely) (see Table 2). The sections were as follows: 

The dependent variable: the source separation behaviour: six items were selected to measure the behaviour; the participants were asked how often 
they performed a certain separation action (e.g. Schultz et al., 2005). Participants rated the items on a 4-point scale, ranging from 1 (never) to 4 
(always).  

Measures on the VBN approach: 
Values: the measure of egoistic, altruistic and biospheric values (de Groot and Steg, 2008) were translated from English to Italian and 

backtranslated. This selection included 12 values: five items measured the egoistic values (e.g. social power), four items measured altruistic values 
(e.g. equality) and three items measured biospheric values (e.g. Respecting the Earth). Respondents rated the importance of these 12 values “as a 
guiding principle in their lives” on a 7-point scale ranging from 1 (= not important at all) to7 (= extremely important). 



Level of knowledge: two items investigated participants’ perception of their amount of knowledge about source separation and collection (e.g. 
Bamberg and Möser, 2007; De Feo, 2014). 

Internal attribution: four items investigated the perception of being responsible for the environmental problems arising from waste disposal (e.g. 
Weiner, 2000). 

Social Norms: four items explored whether and to what extent waste separation was shared among the participants’ family members and friends 
(e.g. Ajzen, 1988; Schultz et al., 2008). We operationalized subjective norms as social norms, that is the extent to which someone would commit 
him/herself to recycling, if his/her friends/family members/acquaintances would do it. Thus, we renamed them as “social norms”. 

Trust in institutions: five items measured the level of trust in different actors of the recycling process such as the local administration, politicians, 
waste collectors (e.g. De Feo, 2014).  

Measures on the TRA  
Attitude towards the behaviour: five items assessed participants attitudes towards source separation (Tonglet et al., 2004; Visschers et al., 2016). 

Behaviour intention: four items measured the actual intention to implement the WSM separation at home or not (Knussen et al., 2004; Wan et al., 
2012). 

Basic sociodemographic information was obtained from each participant, including age, sex, marital status, education, profession, nationality, 
place of residence. 
 
3.3. Data analysis  

Thanks to LISREL 8.80 software, we tested a complete Structural Equation Model (SEM) (Jöreskog and Sörbom, 1996; Jöreskog et al., 2001), 
including 7 exogenous latent variables (i.e. egoistic values, altruistic values, biospheric values, level of knowledge, internal attribution, social norms, 
trust in institutions), 3 endogenous latent variables (i.e. attitude, behavioural intention, MSW separation), 27 observed X variables (27 items pointing 
to exogenous latent variables) and 15 observed Y variables (15 items pointing to endogenous latent variables). In the hypothesized model (See Fig. 1), 
egoistic, altruistic and biospheric values, the level of knowledge, internal attribution, social norms and trust in institution are exogenous latent 
variables (independent ones), while attitude towards waste separation, behaviour intention and waste separation behaviour are endogenous latent 
variables (dependent ones). 

Being the observed X and Y variables an ordinal scale (Likert), the polychoric correlation matrix as the input data was used, weighted by the 
asymptotic covariance matrix. Since the multivariate normality in observed variables is not satisfied, we used Robust Unweighted Least Squares 
(RULS) as the method of estimation (Morata-Ramirez, and Holgado-Tello 2013). As for the model fit indexes, we considered RMSEA, NFI, NNFI 
and CFI (Hu and Bentler, 1999). 
 
4. Results  
 
4.1. Preliminary analysis  
 

Descriptive statistics and reliabilities of the 10 dimensions are shown in Table 1. Following Crutzen and Peters (2017) and Peters (2014) 
concerning the reliability of ordinal scales, we computed the ordinal Cronbach’s Alpha (Gadermann et al., 2012), the ordinal Omega (total) (ωt) 
(McDonald, 1978) and the ordinal Omega (hierachical) (ωh) (McDonald, 1999) via the polychoric correlation matrix using the package 
‘userfriendlyscience’ (Peters, 2015) of the source package R (R Development Core Team, 2014). Since the “level of knowledge” dimension is made 
of two items, it was not possible to compute the “ordinal” indexes listed above. In this case, the Pearson correlation coefficient was reported. All the 
dimensions reached an acceptable reliability coefficient of .7 and level of knowledge dimension achieved a strong correlation (.54). 

Recycling behaviours and behavioural intentions were highly correlated among them and with every other study variable, with the exception of 
egoistic values. Attitudes toward MSW separation correlated with all the study variables, with the exception of egoistic values and trust in institutions. 
Egoistic values do not relate to any other variables. 
 
Table 1. 
Mean, standard deviation, Cronbach Alpha, Ordinal Omega (total), Pearson correlation coefficient (for Level of Knowledge) and correlation matrix 
among study variables 
  1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 

1. Egoistic Values 1                   

2. Altruistic Values .021 1                 

3. Biospheric values -.05 .49** 1               

4. Level of knowledge -.10 .07 .23** 1             

5. Internal Attribution -.01 .10 .15** .15** 1           

6. Social Norms -.05 .20** .41** .39** .19** 1         

7. Trust in institutions -.04 .10 .14* .31** .17** .33** 1       

8. Attitude -.1 .20** .29** .30** .22** .35** .09 1     

9. Behaviour Intention -.03 .33** .43** .30** .40** .43** .23** .54** 1   

10.MSW separation  -.04 .22** .33** .46** .25** .37** .28** .37** .42** 1 

Mean 3.94 6.36 6.46 4.34 3.90 5.93 3.81 5.97 5.68 2.31 

SD 1.23 .66 .65 1.61 1.32 .82 1.05 .83 .92 .50 

Ordinal Cronbach’s Alpha .78 .79 .85 / .71 .77 .66 .71 .66 .72 

Ordinal ωt .78 .79 .85 / .73 .78 .70 .72 .67 .72 

Ordinal ωh .78 .79 .84 / .72 .77 .69 .72 .66 .72 



Pearson correlation coefficient    .54       

Note: **p < .01.; *** p < .001 

 
4.2. Structural equation modelling (SEM) 
 

The results of the full Lisrel model indicated a good model fit, with Satorra-Bentler Scaled Chi2 (787; n=313)=1521.3, and other fit indices were 
acceptable RMSEA=.06, NFI=.89, NNFI=.94 and CFI=.94, following Schermelleh-Engel et al. (2003) (see Fig. 2). 

In full Lisrel models, it is possible to perform at the same time Confirmatory Factor Analysis (CFA) to assess construct validity of study 
measures, and to test “causal” model to investigate whether, and to what extent, the collected data fit the hypothesised relationships between study 
measure within the model. CFA explicitly tests a hypothesized measurement model (as opposed to an exploratory approach), accounts for sources of 
common measurement and method error that are inherent in survey research, and provides empirical justification. In other words, CFA was mainly 
applied to determine the goodness of fit between measurement items in the scale. Lambda matrix X and Y provide factors loadings confirming the 
hypothesized factorial structure (Tables 2 and 3 ). 

As for the “causal” model, this tests the degree to which collected data fit the expected relationship between study variables. The causal model 
explains 50 % of variance of the attitude toward waste separation (R2=.50). Variables contributing to the attitudes are internal attribution (ϒ=.24), 
thus H5a was supported; social norms (ϒ=.25), thus H6a was supported; and level of knowledge (ϒ=.22), thus H4 was supported, and, to a lesser extent, 
altruistic values (ϒ=.20), thus H2 was supported. Biospheric values (ϒ=.13), egoistic values (ϒ = -.09) and trust in institution (ϒ = -.15) showed 
limited contribution to the prediction of the attitude not supporting H3, H1, H7. Moreover, internal attribution predicted behavioural intention (ϒ = 
.25), thus H5b was supported. Social norms predicted behavioural intention (ϒ = .38), thus H6b was supported. Direct effect of attitudes on behaviour 
intention is very strong (β = .71), supporting H8, as well as the latter’s impact on MSW separation behaviour (β= .72), confirming H9. In sum, the total 
model explains 97 % of the variance for behaviour intention (R2=.97) and the 50 % of variance for source separation (R2 =.50). 
 
4.3. Mediation analysis 
 

Finally, we examined the mediating role of the attitudes between internal attribution and behavioural intention and between social norms and 
behavioural intention. Since MacKinnon et al. (2002) have shown that the method used by LISREL to calculate the standard error of the indirect 
effect tends to yield incorrect estimates, we used a bootstrapping procedure (Hayes, 2017; Preacher and Hayes, 2008; Shrout and Bolger, 2002) for 
estimating direct and indirect effects. The independent variable should be related to the mediator variable, and the mediator variable to the dependent 
variable. After that, full mediation occurs when a non-significant Direct Effect from the independent variable to the dependent variable is present with 
a significant indirect path; partial mediation takes place when both the Indirect Effect and the Direct Effect are significant (Zhao et al., 2010). An 
Indirect Effect is significant when its confidence interval does not cross zero. The indirect effect reflects the amount by which the total effect of the 
independent variable (i.e. internal attribution) is decreased when the mediator (i.e. attitude) is introduced in the analysis (Sperry and Widom, 2013). 

For the mediating role of attitudes between internal attribution and behavioural intention, in Step 1 of the mediation model, the regression of 
internal attribution on behavioural intention, ignoring the mediator, was significant, b=.27, t(311)=7.63, p < .001. Step 2 showed that the regression of 
internal attribution on the mediator, attitude towards the behaviour, was also significant, b=.13, t(311)=3.76, p < .001. Step 3 of the mediation process 
showed that the mediator (attitude), controlling for internal attribution, was significant, b=.51, t (310)=10.06, p < .001. Step 4 of the analysis revealed 
that, controlling for the mediator (attitude), internal attribution was still a significant predictor of behavioural intention, b=.21, t(301)=6.48, p < .001. 
A Sobel test was conducted and found partial mediation in the model (z=3.51, p < .001), thus supporting H5c. 

We also examined the mediating role of the attitudes between social norms and behavioural intention. In Step 1 of the mediational model, the 
regression of social norms on behavioural intention, ignoring the mediator, was significant, b=.45, t(311)=7.79, p < .001. Step 2 showed that the 
regression of social norms on the mediator, attitude towards the behaviour, was also significant, b=.33, t(311)=6.17, p < .001. Step 3 showed that the 
mediator (attitude), controlling for social norm, was significant, b=49, t(310)=9.05, p < .001. Step 4 of the analysis revealed that, controlling for the 
mediator (attitude), social norms were still significant predictors of behavioural intention, b=.29, t(310)=5.27, p < .001. A Sobel test found partial 
mediation in the model (z=5.08, p < .001), thus supporting H6c. 

 
 



 
 
Figure 2. Standardized solution 
 
5. Discussion 

 
This exploratory study investigated the psychosocial factors involved in promoting a specific pro-environmental behaviour, namely MSW 

separation, in three territories in Southern Italy. Our hypothetical model merged the fundamental elements of TRA together with de Groot and Steg’s 
(2008) validated measures of egoistic, altruistic and biospheric values (Steg et al., 2014; Bamberg and Möser, 2007). 

In our view, our study presents three novelties. First of all, many attempts have been made to reconcile the two approaches (i.e. TRA and VBN; 
e.g. Zhang et al., 2015), but, to our knowledge, this is the first attempt to investigate both psychosocial factors derived from the TRA and derived 
from the VBN predicting the intention to recycle in a specific territory, namely Southern Italy, where the percentage of separated MSW is particularly 
low and the waste management crisis is far from being solved. To our knowledge, only one study, i.e. Carrus et al. (2008), has tested the predictions 
of the TPB (but not the TRA) concerning waste separation in the Land of Fires and no study has tried to incorporate the TRA and VBN in predicting 
MSW separation in the Southern Italy. We are aware that the waste management crisis in southern Italy has not only to do with the alleged inability of 
Campania’s inhabitants to implement efficient waste separation programs (D’Alisa et al., 2010). However, promoting the MSW separation in 
southern Italian regions is one of the first steps towards building an efficient waste management system. 

We pursued this objective by running a full Lisrel model. The results of full SEM revealed that the overall goodness of fit for the hypothesis 
model is good, indicating at the same time that (1) CFA has found a good fit between measurements items in the scale, and (2) the “causal” 
hypothesized model fits the measured relationships between study variables. As for CFA, we provided evidence of the goodness of items in 
measuring latent variables and we provided some preliminary evidence for the internal validity of the Italian translation of de Groot and Steg’s values 
scale. 

Moreover, as for the causal model, the findings confirmed the hypothesized relationships between study variables (see Fig. 1). Internal attribution 
and social norms were the strongest predictors of the attitude. Attitude strongly predicted the behavioural intention, which in turn predicted the pro-
environmental behaviour (i.e. source separation) (Cembalo et al., 2019). As for values, only altruistic values predicted attitudes, while biosferic and 
egoistic values only weakly predicted attitude. Our results confirmed the role played by both psychosocial variables derived from the VBN, such as 
internal attribution, and variables derived from the TRA, such as social norms and attitudes in predicting MSW separation. This is in line with the 
results by Best and Mayerl (2013) and by Bortoleto et al. (2012), in that it is crucial to emphasize the fact that the measured attitude is embedded in a 
larger structure of environmental cognitions. The role played by TRA is in line with the results by Oreg and Katz-Gerro (2006), who also provided a 
cross-national validation of the TPB model in a twenty-seven country sample. Our results are also in line with those by Aguilar-Luzón et al. (2012), 
who found that the TPB model has a greater degree of fit and greater capacity to predict source separation behaviour than the VBN model. As for 
social norms, they are determined by beliefs regarding what relatives, friends and significant others think of the behaviour as well as one’s motivation 
to comply with them. On the one hand, the predictive role played by social norms in our data confirms the study by Carrus et al. (2008) in Italy, who 
found that attitude and social norms significantly predict the inclination to MSW separation. This is also in line with the meta-analysis by Bamberg 
and Möser (2007), who found that social norms, viewed as perceived social pressure/expectations of significant others to perform a given behaviour, 
affect people’s proenvironmental intentions. Recently, Mintz et al. (2019) found that social norms were a strong predictor of recycling among Israeli, 
Japanese and German students. On the other hand, our results do not replicate those of Mannetti et al. (2004), who found a weak impact of subjective 
norms on attitudes towards recycling, in a sample of university students in central Italy (i.e. the Rome area). Moreover, it was found that attitude 
partially mediated the relationship between social norms and behavioural intentions, thus clarifying the role of attitudes. This is consistent with the 
results of Kim et al. (2013) in that attitude acted as a mediator in the relationship between subjective norm and behavioural intention to read menu 
labels in the restaurant industry. This dimension definitely calls for further investigation, as following Cialdini and Trost (1998), those who want to 
trigger socially beneficial behaviour should use procedures that activate “injunctive” social norms, as they are more cross-situationally effective than 
descriptive norms. “Injunctive norms” are characterised by the perception of what most people approve or disapprove of. Hence, if carrying out 

 



proper MSW separation at home were to become an injunctive norm, then southern Italian inhabitants would be more involved in such a behaviour, 
waiting for social rewards in terms of popularity and social acceptance. 

Stemming from the VBN theory, the internal attribution was a strong predictor of attitudes toward source separation. People who felt responsible 
for the waste situation in South Italy were those most committed to separation. This is in line with the prediction of the VBN approach and confirms 
the results of Bamberg and Möser’s meta-analysis (2007). Given these promising preliminary results and the paucity of studies on the role played by 
ascribing responsibility to oneself, future research could explore the role played by emotions such as guilt, as elicited by negative behaviours, in 
influencing pro-environmental behaviour. For instance, the internal attribution of a behaviour damaging the environment could trigger emotional 
reactions such as guilt feelings (Pivetti et al., 2016). Moreover, it was found that attitudes partially mediated the relationship between internal 
attribution and behavioural intention. This is consistent with previous literature that states that internal attribution weakly predicts environmental 
attitudes, which in turn predicts behavioural intention. 

Our results underline the role of the knowledge of the waste emergency as a third important direct predictor of attitudes towards recycling. 
Problem awareness was originally evoked by Stern et al. (1985), and it has been shown to be an important antecedent for proenvironmental 
behavioural intentions and behaviour (de Groot and Steg, 2009; Nordlund and Garvill, 2003). In their view, problem  awareness should trigger a 
personal norm or a perceived moral obligation to act in order to protect the environment. The personal norm is considered to be derived from general 
and environmental values. In our model, problem awareness and biospheric values are independent direct predictors of the environmental attitude, so 
we aimed to test the role played by each determinant independently in influencing environmental attitude. Moreover, Fielding and Head (2012) 
indicated that people with higher environmental knowledge and a more internal locus of control in relation to the environment, reported stronger 
proenvironmental intentions and behaviour, and less environmentally harmful behaviour. 

Contrary to our hypotheses, egoistic values were uninfluential in predicting attitudes toward recycling. Southern Italians committed themselves to 
source separation whether they were more egoistically oriented or not. One possible explanation is that MSW separation was unrelated to egoistic 
values, which were poorly endorsed by participants. The latter were perhaps more concerned with the safeguarding of the environment, their health 
and family members’ well-being. 

The second novelty of the study relies in the investigation of the role of trust in institutions, based on previous research showing that citizens’ 
trust in government actions (Nguyen et al., 2015; Konisky et al., 2008) were good predictors of waste separation programs. Also Harring et al. (2019) 
found support for a positive link between generalized trust, institutional trust, and institutional quality as a country-level factor on reported household 
recycling. In Southern Italy, De Feo (2014) showed that trust in the local authority played a pivotal role in the success of a separate collection 
program. In our results, trust was a weak predictor of attitudes toward recycling. One possible explanation relies on the type of trust we measured, i.e. 
trust in abstract agencies such as “scientific community,” “local administration,” “local politicians.” Even if confirmatory factor analysis was 
satisfactory showing that those items contribute to the latent factor “trust in institutions,” participants might have perceived their trust in those 
agencies as being too abstract to really have an impact on their collective behaviours, such as source separation. It is necessary to consider that trust in 
different social institutions has a distinctive association with environmental concerns. A review based on 27 empirical studies revealed that this field 
of research suffers from a lack of consistency in conceptualising ‘trust’ (Chryssochoidis et al., 2009; Xiao and McCright, 2015). Moreover, as Tsai 
(2008) argues, recycling behaviour is not just an individual matter, but rather a collective action, which can therefore be impacted by social capital. 
According to Tsai’s research, social capital has a significant impact on recycling behaviour on the local level in Taiwan, if the proxy used for social 
capital is participation in voluntary organizations. Therefore, she argues that recycling is enhanced by community involvement such as membership in 
organizations and local voluntary networks. The importance of social capital in waste management is also discussed by Jones et al. (2011) with 
reference to Greece. They find that social capital in the form of institutional and social trust, networks and compliance with social norms impact 
people’s participation in voluntary recycling activities. For example, institutional trust in management encourages individuals to play their part as it is 
expected that waste management will be efficient, while social trust enhances confidence in the fact that others are also recycling properly. 

 
5.1. Policy implications  

 
The third novelty of the study lies in providing public administrators with a practical checklist for the improvement of source separation in 

difficult territories. Based on our exploratory model, the most important stimuli for improving source separationbehaviour in southern Italy are: 
- spreading social norms on appropriate source separation behaviour; 
- fostering the internal attributions of the environmental emergency of the “land of fires;” 
- sharing an awareness of the “Land of Fires” crisis. 
Those factors would promote more positive attitudes toward source separation, which in turn would influence a behavioural intention, enabling 

separated collection. This is also consistent with the results of the meta-analysis by Osbaldiston and Schott (2012), who found that the most effective 
treatments for promoting recycling were social modelling, apart from making it easy, and rewarding. Our results are also consistent with the review 
by Steg et al. (2014) who indicated that normative goals should be strengthened to encourage pro-environmental behaviour, making the clash between 
normative and the hedonic and gain goals less prominent. This approach could make people focus on the environmental consequences of behavioural 
options and foster pro-environmental actions, even though such actions may come at some personal cost. Moreover, the visibility of source 
separation, and ‘social pressures’ exerted by the knowledge that others recycle, could have a positive effect on recycling behaviour and enable new 
norms to be established (Thomas and Sharp, 2013). In addition to this, our results replicate those by Miliute-Plepiene et al. (2016), who showed that 
facilitators of moral norms were the behaviour of other households (i.e. the belief that other households sorted their packaging waste), environmental 
awareness (i.e. the belief that not sorting had negative consequences), and trust in the system (i.e. the belief that one’s efforts were not in vain, in that 
sorted waste would indeed be recycled). 

Moreover, Agovino et al. (2018) investigated the waste management performance of Italian provinces in the period 2004–2011. They found that, 
in the long-run, the joint action on the part of local institutions and citizens can reduce the gap between “good” and “bad” provinces in source 
separation, inducing convergence towards better waste management performance. Their findings suggest that waste management process is optimised 
when citizens and local government jointly adopt appropriate behaviour 
 
5.2. Study limitations  
 

As regards the many limitations of the study, we used a self-reported measure for source separation behaviours, while no objective measure was 
collected. Even if this practice is quite common, we recognise that participants’ responses might have been influenced by social desirability. 
However, in literature, self-reported measures, fallible as they may be, seems to predict more pro-environmental behaviour (e.g., Fielding and Head, 
2012). 

Another study limitation is that most of the measures were developed for the first time by the authors based on previous research, and were not 
previously validated, apart from the measures of egoistic, altruistic and biospheric values (de Groot and Steg, 2008). However, in the study, we 
provided satisfactory confirmatory factor analysis to validate the used measures. The validation of a standardized tool to predict attitude and 
behavioural intention towards source separation in Italy is beyond the scope of this study. This exploratory study aims to propose a model predicting 
pro-environmental behaviour, namely MSW separation in South Italy. Further research is needed to confirm this model. Convergent validity and 
discriminant validity of the model need to be addressed in future research. 



We are aware that the use of convenience sampling also means that our sample was not necessarily representative of Southern Italians in general. 
Even if convenience sampling is common practice in social sciences (Bornstein et al., 2013), future research should involve a larger and more 
representative sample of the population in the involved territories. 

To ensure heterogeneity, candidates were approached across a broad spectrum relating to the topic of study. During data collection, response rates 
and non-response biases were addressed in multiple ways: 1) trained postgraduate students were aware of the importance of heterogeneity in data 
collection; during data collection, they were advised to administer three other questionnaires as follows: one to another student of the opposite sex and 
two questionnaires to two working or retired persons (one male and one female); 2) personal communications and telephone reminders were sent to 
non- or late respondents to increase the response rate and mitigate the nonresponse bias. The questionnaire comprised 42 items and participants’ 
fatigue could contribute to returning an incomplete questionnaire. To address item non-responses, trained postgraduate students and research 
assistants administering the questionnaires stressed the importance of answering each item of the questionnaire carefully. Moreover, willingness to 
complete a questionnaire is often linked to the perceived relevance of the survey to the participants’ personal experiences. We consider source 
separation as a relevant issue for the inhabitants of Southern regions who experience difficulties in having their garbage removed from the dumpsters 
on the streets and for those who are exposed to illegal toxic fires. After the data collection, returned questionnaires with more than 30 % of items 
unanswered were discarded from the sample, in line with common practice in quantitative research. After the discard, missing values still present 
were replaced with the median of each item. This procedure is common in data analysis with LISREL. 

Therefore, the dimension perceived behavioural control (PBC), that is the perception of the capability to perform and the controllability of a 
behaviour, was not included in the study based on the idea that waste management is organized independently by each municipality. Great differences 
in the efficacy of the process emerges from town to town, leading to confusion in the interpretation of the results. 

Future research should explore the concept of perception of fairness in supporting social policies and civic engagement. People will support a 
public policy that provides no individual benefit if they regard the policy as being fair (Smith and Tyler, 1996). Both procedural fairness and outcome 
fairness should be considered as important for the approval of policies. For instance, if local authorities lend no voice to local communities in regard 
to waste management in the area, then procedural fairness is not met and the potential for loss of public trust in the institution seems large (Petts, 
2008). This is also consistent with the call for increased transparency and community involvement in the decisionmaking process (D’Alisa et al., 
2010). 
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