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Abstract 

Previous research on the motivation for environmentally responsible behaviour has 

focused mainly on individual variables, rather than organizational or collective variables. 

Therefore, the results of those studies are hardly applicable to environmental 

management. This study considers individual, collective, and organizational variables 

together that contribute to the management of environmental waste. The main aim is to 

identify, through the development of a multilevel model, those predictive variables of 

recycling behaviour that help organizations to increase the recycling rates in their 

communities. Individual (age, gender, educational level, self-efficacy with respect to 

residential recycling, individual recycling behaviour), organizational (satisfaction with 

the quality of the service provided by a recycling company), and collective (community 

recycling rates, number of inhabitants, community efficacy beliefs) motivational factors 

relevant to recycling behaviour were analysed. A sample of 1501 residents from 55 

localities was surveyed. The results of multilevel analyses indicated that there was 

significant variability within and between localities. Interactions between variables at the 

level of the individual (e.g. satisfaction with service quality) and variables at the level of 

the collective (e.g. community efficacy) predicted recycling behaviour in localities with 

low and high community recycling rates and large and small populations. The interactions 

showed that the relationship between self-efficacy and recycling is stronger in localities 

with weak community efficacy beliefs than in communities with strong beliefs. The 

findings show that the relationship between satisfaction with service quality and recycling 

behaviour is stronger in localities with strong community efficacy beliefs than in 

communities with weaker beliefs and a smaller population. The results are discussed 

accordingly in relation to theory and possible contribution to waste management. Those 

findings may be incorporated in national and international environmental policies in 

order to promote environmentally responsible behaviour in citizenship. 
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1. The importance of recycling in communities 

For many years, public concern over the environment protection has been not only local 

or national but also international. Environmental protection may ensure sustainable 

development throughout the world. In this sense, while most national and 

international environmental policies and politics have been adopted, unsustainable trends 

persist and nations still need to employ greater effort in order to meet their aspirations 

(Jordan and Lenschow, 2010). Accordingly, persuading individuals, groups, communities, 

collectives and companies to adopt environmentally responsible behaviour (ERB) has 

become one of society's main priorities and this is reflected in support for actions at 

a micro level (e.g. buying energy efficient appliances) and proposals incorporated into 

major international political agreements (e.g. the signing of the Kyoto Protocol). This 

interest is manifested in various ways, although they usually share the aim of promoting 

pro-environmental sensitivity and awareness in society as a whole. For example, 

environmental concern has helped to promote environmental education 

programmes (Oskamp, 2002). Moreover, although many studies have been published 

about the effectiveness and efficiency of a variety of policy instruments regarding the 

collection and treatment of household waste, it is noteworthy that the information is 

complex, often contradictory and difficult to interpret (Gellynck et al., 2011). 

Consequently, one of the challenges facing applied social studies today is to explain and 

predict what motivates individuals, groups and communities to engage in ERB and share 

their resources for the common environmental good. In turn, at a more practical level, this 

kind of research may allow more accurate national and international policies and actions 

that are oriented to promoting pro-environmental behaviour. 

As a result of interest in ERB, in recent years an increasing number of researchers have 

attempted to identify variables that predict ERB (e.g. Gifford, 2013, Juárez-Lugo, 
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2010, Milfont and Page, 2013, Turaga et al., 2010). Several meta-analyses (e.g. Bamberg 

and Möser, 2007, Osbaldiston and Schott, 2012) have shown that socio-demographic 

variables, such as gender, age and education level, have an effect on ERB. The meta-

analyses indicate that nearly all psychological states have been put forward at some point 

as antecedents of, or motives for, ERB. Research has shown that self-efficacy is a 

motivational variable, i.e. it influences the occurrence of specific behaviours; in this sense 

self-efficacy also predicts ERB, however, this variable has received little attention in 

relation to ERB (Tabernero and Hernández, 2011). 

Kollmus and Agyeman (2002), identified factors that influence ERB; they considered that 

both internal and external factors influence ERB and thus external (e.g. institutional, 

economic, social, and cultural) as well as internal variables must be included in research. 

External variables have been neglected in much of the psycho-environmental research on 

ERB, although some studies have shown that there are external factors that influence 

whether communities act ecologically or not (Blake, 1999). Similarly, Steg and Gifford 

(2005) reported that structural inadequacies, such as a lack of availability of recycling 

facilities, constrained ERB, and Kollmus and Agyeman (2002) suggested that many 

ERBs, such as recycling, can only take place if the necessary infrastructure is provided; 

the poorer such services, the less likely people are to use them. Corral-Verdugo 

(2012) found that satisfaction with infrastructural and economic factors was related to 

recycling behaviour. Chen and Tung (2010) also found evidence that consumers' 

perceptions of lack of facilities decreased their intention to recycle. We therefore 

hypothesised that if people perceive a recycling service to be poor and are dissatisfied 

with it they will be less likely to use it and, in consequence, levels of recycling will be 

lower, both at an individual level and at community level. This study therefore examined 

the role in recycling behaviour of an external factor which has not been previously 
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explored, customer satisfaction with the quality of service provided by the recycling 

company. 

Schultz et al. (2013) recently argued that it is necessary to use multilevel analysis to study 

ERB, investigating both personal and contextual determinants. Using a multilevel 

perspective, Guerin et al. (2001) analysed the social and institutional factors that 

interacted with a series of individual variables to influence recycling behaviour in 

different countries. Gelissen (2007) also argued that it is necessary simultaneously to 

assess the effects of individual and contextual variables on ERB. The importance of a 

multilevel approach to this field has been recognised, more multilevel studies are required 

to explore how individual and collective factors combine to influence recycling 

behaviour. Our study addresses this gap in the published literature on recycling. 

Socio-demographic and attitudinal variables associated with ERB have also been 

investigated [e.g. Scannell and Gifford (2013) found that women reported more strongly 

pro-environmental attitudes than men]. Pirani and Secondi (2011) studied differences in 

pro-environmental behaviours between European countries. Using a multilevel design, 

they investigated pro-environmental attitudes, including as covariates socio-demographic 

and socio-economic variables. They found a high level of eco-friendly behaviour in 

women, middle-aged and elderly people, and individuals with a higher level of education. 

We therefore chose to examine the role of socio-demographic variables (e.g. gender, age 

and educational level) in recycling behaviour from a multilevel perspective. Pirani and 

Secondi (2011) also concluded that living in a large town, rather than in a small or 

medium-sized town, was negatively associated with the probability of reducing energy 

consumption and, like other pro-environmental acts, was positively associated with the 

probability of choosing an eco-friendly way of travelling and buying eco-friendly 

products. Research from a different culture (Chen et al., 2013)found an opposite result, 

residents of larger cities of China were more likely to engage in pro-environmental 
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behaviours than were residents of smaller cities. We therefore included community size 

(i.e. number of inhabitants) as a collective level variable in our general multilevel model; 

we predicted that number of inhabitants would be negatively associated with individual 

recycling. 

In addition to service satisfaction and number of inhabitants variables, in this study a 

multilevel approach was applied to self-efficacy; its role in recycling was examined from 

two perspectives: self-efficacy at the individual level and community efficacy at the 

collective level. Incorporating self-efficacy in our model of recycling behaviour helps to 

establish a link between the two levels of analysis: individual (self-efficacy) and 

collective (community efficacy), as well as having theoretical relevance and addressing a 

gap in current research. From an integrative point of view, the construct of self-efficacy 

explains how people's reactions to different situations including new, complex and 

challenging tasks such as deciding to establish a new recycling system in the home, 

changing energy consumption habits, or modifying personal mobility patterns by 

changing from private to public transport and/or less contaminating modes of transport 

(Bandura, 2002, Tabernero and Hernández, 2011, Tabernero and Hernández, 2012). Self-

efficacy and community efficacy beliefs are defined as perceptions about the level of 

personal or community competence required and available to carry out a certain 

behaviour. Sampson, Raudenbush and Earls (1997, p. 919) described community efficacy 

within neighbourhoods as “the linkage of mutual trust and the willingness to intervene 

for the common good”. 

When behaviour is analysed from a community perspective, the social comparison 

process is considered a generator of behaviour. This study explores the motivational 

influence of self-efficacy and community efficacy beliefs with respect to 

recycling and community recycling rates on individuals' recycling behaviour through 

social comparison processes or observation of others. Lindsley, Brass, and Thomas 
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(1995) argued that social change is a product of efficacy-performance spirals in 

individuals, groups, communities and organisations; the advantage of a multilevel 

perspective is that it recognises that individuals, groups, communities and organisations 

are not separate conceptual categories but parts of a whole, each part affecting, and being 

affected by, the others. In this study, efficacy-performance spirals in individuals and 

communities are conceptualised as the result of interactions between self-efficacy, 

community efficacy and community recycling rates. 

2. A multilevel theoretical model and hypotheses 

In the present research, a multilevel study was conducted to analyse collective (e.g. 

number of inhabitants, community efficacy, community recycling rates) and individual 

(e.g. age, gender, educational level, satisfaction with service quality, self-efficacy) factors 

that potentially explain recycling behaviour. The multilevel model and specific 

hypotheses tested in this study are summarised in Fig. 1. Factors presented in this model 

could be considered as national and international indicators for planning political 

interventions. 

 

Fig. 1. Multilevel model for environmental recycling behavior at individual and collective 

levels. 
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We hypothesised that at the individual level satisfaction with service quality and self-

efficacy would be positively associated with personal recycling behaviour, exerting 

influence partly via collective level variables. Similarly, at the collective level, 

community efficacy and community recycling rate were predicted to be positively 

associated with recycling, whereas number of inhabitants was predicted to be negatively 

associated with recycling behaviour. We also considered influences that cross-levels, 

including direct, mediated and moderating cross-level effects of individual and collective 

variables. In this theoretical model socio-demographic variables are related to recycling. 

A considerable body of research has attempted to identify socio-demographic factors 

(such as age, gender and educational level) related to participation in recycling, 

(e.g. Scannell and Gifford, 2013; Vining and Ebreo, 1990); we developed the following 

specific hypotheses: 

Hypothesis 1 

Socio-demographic factors will be related to recycling behaviours; older people, women 

and those educated to a higher level will recycle more than younger 

people (H1a), males (H1b), and those educated to a lower level (H1c). 

2.1. Satisfaction with recycling service quality 

Perceived service quality is defined as a subjective evaluation of service excellence which 

is directly associated with customer loyalty and organisational productivity (Bruhn and 

Georgi, 2006). Grönroos (1984) considered that the dimension ‘functional quality’—

which reflects how the service is provided, as well as the nature and mechanism of the 

interaction between service providers and customers—is a crucial element of perceived 

service quality. 

Customer satisfaction affects customer behaviour; according to Reicheld (1996), 

customer satisfaction is an antecedent of both customer loyalty and customer behaviour. 
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The present study evaluated satisfaction with the service provided by a recycling 

company. Satisfaction can be related to factors associated with the quality of the service 

provided by staff (timeliness, responses, friendliness) and the quality of the product 

(number of containers, cleaning, collection times). This study sought to investigate 

whether satisfaction with service quality is related to individuals' recycling behaviour. In 

accordance with the theoretical framework discussed above we proposed the following 

hypothesis: 

Hypothesis 2 

Individuals who are highly satisfied with the quality of a recycling service will recycle 

more than individuals who are less satisfied with the quality of the service. 

Self- and community efficacy towards recycling behaviour 

Bandura (2002) maintained that of the different behavioural self-regulation mechanisms, 

self-efficacy was the best predictor of whether an individual would choose to get involved 

in an activity, particularly where the activity required significant personal effort. Self-

efficacy can be defined as a belief in one's own capacity to organise and undertake the 

action required to cope with certain situations in the near future (Bandura, 1997); it is a 

self-regulatory mechanism that motivates an individual to make more effort and persist 

in the face of adversity in order to achieve an anticipated goal. Based on social cognitive 

theory, Bandura (2000) has extended the concepts of self-efficacy and human agency to 

encompass community efficacy and community agency. Bandura (1997) presented 

community efficacy and perceived community efficacy as constructs that can explain 

community motivation. Perceived community efficacy describes people's beliefs about 

their ability successfully to accomplish specific tasks within their community. Confidence 

in community efficacy determines perceptions of a group's goal or purpose, the intensity 

of a group's commitment to those goals, mutual understanding and empathy within the 

group relating to achievement of satisfactory results, and persistent pursuit of goals in the 
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face of adversity (Bandura, 1997). Bandura (2000) argued that community efficacy serves 

similar functions and operates through similar processes to self-efficacy; following this 

theoretical framework, shared beliefs about the community's efficacy with respect to 

recycling behaviour will influence, for example, how the community will uses its 

resources, how much effort the community will expend to achieve its recycling goals, the 

community's vulnerability to discouragement of recycling, and its intention to behave in 

more or less pro-environmental way. 

Although the concepts of self-efficacy and perceived community efficacy may be related, 

they are independent constructs (Bandura, 2000). Judgements about personal efficacy can 

influence judgments of group and community efficacy, both directly and indirectly 

(Bandura, 1997). Self-efficacy and community efficacy have been included in this study 

as predictor variables because both are powerful predictors of behaviour. Although the 

impact of self-efficacy on self-reported behaviours has been widely studied in the past, 

its role in recycling, from a multilevel perspective, has not been investigated. In fact there 

has been no previous multilevel investigation of the relationship between community 

efficacy and recycling. Moreover, Watson et al. (2001) have pointed out that efficacy 

studies generally focus on a single level of analysis, and are thus subject to fundamental 

biases. These authors argued that there is a need for more research investigating self- and 

community efficacy simultaneously, and that such research might contribute to a better, 

more powerful and more integrated theory of efficacy. Although there may have been 

some multilevel studies in the pro-environmental field exploring self- and collective 

efficacy simultaneously, there is to our knowledge no study which has analysed recycling 

in terms of both self- and community efficacy; our study addresses this gap in the 

literature. 

Gist (1987) suggested three methods for assessing community efficacy. The method used 

in this study defines community efficacy as the aggregate of individual perceptions of 
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self-efficacy. This method is suitable because, as Bandura (1997) and Zaccaro et al. 

(1995) claimed, community efficacy can be measured as the sum of group members' 

individual perceptions of self-efficacy (the aggregation method) when there is no member 

interdependence in the relevant group tasks, as is the case for residential recycling. 

Sampson et al. (1997) claimed that societies with higher perceived community efficacy 

achieve a more change in their suburban areas, for example, a society will make more 

effort to change social policies if it has a stronger belief in its capacity to change and 

control the social environment (Bandura, 2002). The strong theoretical 

framework underpinning the studies discussed above suggests that there should be a 

positive relationship between self- and community efficacy with respect to recycling, and 

an interaction between efficacy and number of inhabitants. 

Socially shared opinions seem to influence the probability of action. In relation to 

this, Guerin et al. (2001) found that global environmental concern had a positive impact 

on individual propensity to recycle. Studies on the effects of social norms (Cialdini et al., 

2006, Cialdini et al., 1990) have shown that making participants focus on the frequency 

of a behaviour— eg. being more likely to throw rubbish onto a dirty rather than a clean 

floor—increases the occurrence of this behaviour. Similarly, Corral-Verdugo et al. 

(2002) found that when others are perceived to be wasting water, fewer reasons for 

conservation are cited and water consumption is higher. In another series of 

studies Hernández et al. (2010) and Martín et al. (2014) found that if people think that 

others are performing an illegal anti-ecological behaviour, they are more likely to do so 

themselves. 

Based on the above evidence, we proposed the following specific hypotheses: 

Hypothesis 3 

Individuals with high self-efficacy will recycle more than individuals with lower self-

efficacy. 
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Hypothesis 4 

Communities with high community efficacy will recycle more than those with lower 

community efficacy. 

Hypothesis 5 

Communities with a small population will recycle more than larger communities. 

Hypothesis 6 

Communities with high community recycling rates will contain individuals with higher 

levels of personal recycling than those with lower community recycling rates. 

2.2. Cross-level relationships 

In this study, three cross-level interactions between individual variables (self-efficacy, 

satisfaction service quality) and collective variables (community efficacy, number of 

inhabitants, community recycling rate) that we expected to predict recycling behaviour 

are depicted in Fig. 2. 

 

 

Fig. 2. Three-level interactions between individual level variables (self-efficacy, and 

satisfaction service quality) and collective level variables (community efficacy, number of 

inhabitants, and community recycling rate) to predict recycling behaviour. 

 

As Bandura (2000) explained, groups with talented individual members can still perform 

poorly as a community. High individual self-efficacy can coexist with low community 

efficacy, and vice versa (Goddard and Goddard, 2001). Self- and community efficacy 
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combine to affect individual behaviour (Bandura, 2000, Goddard and Goddard, 2001). It 

has also been demonstrated that self-efficacy predicts collective efficacy (Gibson, 

2003, Watson et al., 2001). Goddard and Goddard (2001) claimed that collective efficacy 

can enhance or attenuate self-efficacy, agreeing with Bandura's (1997, p. 469) statement 

that individuals “are not social isolates immune to the influence of those around them”. 

They argued that individuals are aware of and influenced by community beliefs, and 

concluded that collective and self-efficacy probably have a reciprocal relationship, and 

therefore a change in one may cause change in the other. Accepting the reciprocity of self- 

and collective efficacy (Goddard and Goddard, 2001), and assuming that self-efficacy is 

an important determinant of the extent of ERB (Bandura, 2002, Tabernero and 

Hernández, 2011, Tabernero and Hernández, 2012), it is a short step to supposing that an 

individual's perception of his or her community's recycling efficacy would modify his or 

her personal recycling behaviour. In other words, an individual with low self-efficacy 

with respect to recycling might recycle more if he or she belonged to a community with 

a collective belief in the community's recycling capability; conversely, the same 

individual — or indeed an individual with high self-efficacy with respect to recycling — 

would recycle less if submerged in a community with low community efficacy with 

respect to recycling. We therefore proposed that community efficacy mediates the 

relationship between self-efficacy and individual recycling. 

Consumer satisfaction has been explored in relation to products, services, infrastructures 

and networks; for community recycling rates, we predicted an interaction between 

community efficacy beliefs and satisfaction with service quality because we hypothesised 

that individuals (as potential consumers for the recycling company) would need to be 

confident in the efficacy of other members of their community to carry out residential 

recycling. We predicted that lack of trust in other community members would discourage 

individuals from acting pro-environmentally. Kollmuss and Agyeman (2002) have 
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previously hypothesised that in order to act pro-environmentally individuals must look 

further than their own interests and be concerned about their locality. 

This study tested the following cross-level hypotheses, derived from the theory and 

research described above. 

Hypothesis 7 

Individuals living in communities with high self- and community efficacy will show higher 

levels of personal recycling to protect the environment than individuals living in 

communities with weaker community efficacy; both community efficacy and community 

recycling rates will act as covariates in the relationship between self-efficacy and 

individual recycling behaviour. 

Hypothesis 8 

Individuals living in communities with high satisfaction with service quality and strong 

community efficacy will show higher levels of recycling than individuals living in 

communities with lower levels of satisfaction and weaker community efficacy; both 

community efficacy and socio-demographic variables will act as covariates in the 

relationship between satisfaction with service quality and individual recycling behaviour. 

Hypothesis 9 

Individuals living in communities with high satisfaction with service quality and high 

community recycling rates will show higher levels of recycling than individuals living in 

communities with lower levels of satisfaction and community recycling rates; both 

community recycling rates and socio-demographic variables will act as covariates in the 

relationship between satisfaction with service quality and individual recycling behaviour. 



3.  Method 

3.1. Physical context 

This study was conducted in Córdoba, a province of southern Spain covering 13,769 km², 

with a total population of 803,038 inhabitants. In the capital city Córdoba, the recycling 

service is managed by the City Council. In the other towns, the recycling service is 

managed by a public organisation. This research was carried out in 55 of the 74 towns 

where the recycling service is managed by that public organisation. 

The populations of the 55 towns selected ranged from 410 to 39,783 inhabitants and from 

131 to 13,086 households. The mean population was 6072.67 (SD = 7355). The remaining 

19 towns were not included because they have fewer than 400 citizens. The public 

organisation provided information about the number of glass (M = 13.04; SD = 13.84; 

range = 1–67) and paper (M = 13.55; SD = 13.53; range = 2–58) recycling containers 

available in each community. 

This research is part of a study of residents' attitudes towards their current recycling 

services and habits relating to recycling and waste collection in general and was 

commissioned by the public organisation responsible for waste management in the 

municipalities of the province of Córdoba. 

Participants 

A questionnaire was administered to 1501 individuals selected at random from a 

population of 361,168 inhabitants (120,389 households) distributed across 55 localities 

in Córdoba, Spain. The majority of the participants (72.1%) were women and the sample 

was categorised into four age groups: under 30 years (29.92%), 31–50 years (28.75%), 

51–65 years (19.91%) and over 66 years (21.42%). Questions asked about participants' 

educational level and their employment status (at the time of the study, 43.1% of the 

participants in the sample were employed, 23.4% were retired, 17.2% worked at home, 
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12.1% were students, and 4.2% were unemployed). Educational level was categorised as 

follows: 1 = none or did not finish elementary school study (16.6%), 2 = completed 

elementary school (35.9%), 3 = junior high school study (23.1%), 4 = high school study 

(10.8%) and 5 = university or further study (10.8%); 2.8% of respondents did not answer 

this question. 

The sample used in this study is representative of the population in this region of southern 

Spain. The National Statistics Institute (INE, 2013) published age data for the population 

in this area: considering only people over 17 years old, percentages for the four age 

categories we used are: under 30 years (22.34%), 31–50 years (37.41%), 51–65 years, 

(20.03%), and over 66 years (20.22%). 

3.2. Task and procedure 

Four team members were trained to administer the questionnaires in the 55 localities. 

They carried identification as university research collaborators. On arrival in a locality 

two of the team began to collect data from the city centre to the suburbs; the other two 

worked from the suburbs to the city centre, in order to cover the whole area. The data 

collection phase lasted two months. Administrators visited participants' homes to 

administer the household questionnaire: they were instructed to knock on residents' doors 

throughout the assigned area and ask if the resident was willing to be interviewed (only a 

small number of residents refused to participate). The average time taken to complete the 

questionnaire was 30 min. Questionnaires were administered face-to-face in both central 

(62%) and suburban areas (38%). The number of questionnaires allocated to each area 

was probabilistically related to population (systematic random selection approach): for 

example the five largest communities comprising 39,783; 23,391; 23,151; 20,447 and 

16,992 inhabitants, were allocated 172; 102; 99; 98 and 87 questionnaires respectively; 
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the five smallest communities, comprising 418, 636, 685, 835, and 840 inhabitants, were 

allocated 2, 4, 4, 4 and 4 questionnaires respectively. 

3.3. Measures 

3.3.1. Socio-demographic variables 

The questionnaire asked about gender (0 = female; 1 = male), age (as a continuous 

variable), educational level and professional situation. Participants were asked to indicate 

the highest level of education completed. 

3.3.2. Satisfaction with the quality of the recycling service 

A short version of SERVQUAL—a service quality scale (Parasuraman et al., 1988)—was 

used to measure participants' satisfaction with their recycling service. Residents were 

asked to identify their level of satisfaction with the recycling company in relation to eight 

items (e.g. providing services at the promised times; The eight items are supplied in 

the Supplementary Table 1), using a five-point Likert scale, where 1 = ‘highly 

dissatisfied’ and 5 = ‘totally satisfied’. Cronbach's alpha for the scale was 0.91. 

3.3.3. Self- and community efficacy with respect to recycling behaviour 

The participants' perceptions of their own and their community's efficacy with respect to 

specific recycling activities were evaluated using three items: (1) To what extent do you 

feel that you are capable of separating all the paper and cardboard generated in your home 

and taking it to its respective container?; (2) To what extent do you feel that you are 

capable of separating all the glass, etc.?; (3) To what extent do you feel that you are 

capable of separating all the packaging, etc.? This measurement of self- and community 

efficacy drew on work by Bandura (2006). Participants were asked to register their 
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confidence using a ten-point Likert scale where 1 = ‘not at all confident’ and 10 = ‘totally 

confident’. Cronbach's alpha for the scale was 0.91. To confirm the validity of the 

aggregation method of assessing community efficacy we tested whether averages scores 

differed significantly across communities using a one-way ANOVA with self-efficacy as 

the dependent variable (F(54, 1446) = 1.397; p < 0.05); the group difference indicated 

that the aggregation method was appropriate. 

3.3.4. Individual recycling behaviours 

In order to assess recycling behaviour, three items were used to evaluate the extent to 

which individuals recycled paper, glass and packaging: (1) Do you separate paper and 

cardboard from the rest of the waste?; (2) Do you separate glass from the rest of the 

waste?; (2) Do you separate plastics, cans and cartons from the rest of the waste? The 

participants gave their answers on a five-point Likert scale, where 1 = ‘never’ and 

5 = ‘always’. A single variable was created using the mean score for all three self-reported 

behaviours. Cronbach's alpha for this measure was 0.84. 

3.3.5. Community recycling rate 

Finally, data from the local recycling company (kilograms of paper and glass recycled per 

resident per year) were used as an objective index of the amount of waste recycled in each 

locality. The correlation between measures of paper and glass recycling was high 

(r = 0.43, p < 0.001), so a single measure of observable recycling behaviour was created 

for each of the 55 localities: total amount of material recycled per year, divided by number 

of households. 
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3.3.6. Data analysis 

In order to test our predictions, we estimated a series of multilevel random models 

(See Supplementary Table 2) using the Hierarchical Linear and Nonlinear Modelling 

(HLM) software (version 6.08; Raudenbush et al., 2005). 

First, we ran an intercept-only model (Model 0) to describe how much of the total 

variance in recycling is allocated to each level of analysis; we used this to calculate the 

intra-class correlation and the explained variance in subsequent models. We then 

estimated five models, including two levels. The level 1 models estimated the relationship 

of the control variables (sex, age and education; Model 1: H1a, H1b, and H1c) and 

individual predictors (satisfaction with service quality, individual efficacy; Model 2: H2 

and H3) with the outcome variable (recycling). The level 2 models added the estimation 

of the associations between the contextual predictors (community efficacy, number of 

inhabitants, community recycling rate; Model 3: H4, H5, and H6). We also estimated a 

model including individual, collective and cross-level two- and three-way interactions 

(Models 4 and 5: H7, H8, and H9), aiming to test specific hypotheses about the 

conditional effect of individual and contextual predictors on recycling behaviour. We 

attributed weighted effect codes for the categorical predictor (sex: male = −0.48; 

female = 0.57) and all continuous predictors were grand mean-centred in order to 

facilitate the interpretation of main and conditional effects (Aiken and West, 1991, Judd 

et al., 2009, Nezlek, 2001). Finally, models were estimated as either fixed or random error 

terms based on statistical significance in the preliminary analyses, to ensure convergence 

(Nezlek, 2001). The equations corresponding to each estimated model are provided in 

the Supplementary Table 2. 
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4. Results 

Correlations between recycling and age, satisfaction with service quality, and self-

efficacy with respect to recycling were in the predicted direction, but there was no 

correlation between recycling and educational level. The correlational analyses also 

confirmed the predicted relationship between self-efficacy and self-reported recycling 

behaviour (r = 0.268, p < 0.05) and between our objective measure of recycling 

(kilograms of paper and glass recycled per resident per year) and self-efficacy 

(r = 0.320, p < 0.05). The individual and collective level descriptive statistics and 

correlations are available in the Supplementary Table 3. 

The multilevel hypotheses tests are summarised in the Supplementary Table 2 (see 3.5). 

The parameters estimated in Model 1 indicated that only participants' ages (H1a) and 

educational level (H1c) explained recycling behaviour, and demonstrated that the control 

variables have a weak relationship with recycling, explaining only about 1% of the 

variance at level 1. Model 2 showed that both satisfaction with service quality (H2) and 

self-efficacy (H3) explained recycling behaviour and increased the explained variance to 

about 45% at level 1. As we had predicted, the greater the perceived efficacy and 

satisfaction the more participants are involved in recycling. The Model 3 results showed 

that the relationship between the individual variables remained significant even after 

adding the three predictors at level 2. Despite explaining 50% of the variance at this level, 

only number of inhabitants reliably predicted recycling behaviour (H5): larger number of 

inhabitants was associated with lower levels of individual recycling. The results of Model 

4 indicated two reliable cross-level interactions: community efficacy functions moderated 

the effects of self-efficacy and satisfaction with the recycling service quality on recycling 

behaviour. Self-efficacy had less effect on recycling in localities with higher community 

efficacy. Satisfaction had a greater effect on recycling in localities with higher community 
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efficacy. Importantly, the results of Model 5 demonstrated that these interactions are 

qualified by three-way interactions: the interaction between self- and community efficacy 

depended on community recycling rate (H7) and the interaction between satisfaction and 

community efficacy depended on population (H8). Model 5 also revealed a reliable three-

way cross-level interaction between satisfaction, number of inhabitants and community 

recycling rate (H9). This final model explained 45% of the variance at the individual level 

and 55% at the collective level. The Supplementary Figs. S1–S3 decompose the 

interaction effects and clarify the relationship between specific individual and collective 

variables and recycling. 

The cross-level interaction effect between self- and community efficacy on recycling 

(Supplementary Fig. S1) was not reliable in localities with low community recycling rates 

(γ = −0.037; SE = 0.037, t = −1.00, ns.), so self-efficacy predicted recycling when 

community efficacy was low (γ = 0.312; SE = 0.031, t = 9.93, p < 0.001) and when it was 

high (γ = 0.273; SE = 0.037, t = 7.21, p < 0.001). However, the cross-level interaction 

was reliable in localities with high community recycling rates (γ = −.199; 

SE = 0.034, t = −5.72, p < 0.001). Self-efficacy had a greater effect on recycling when 

community efficacy was low (γ = 0.382; SE = 0.036, t = 10.54, p < 0.001) than when it 

was high (γ = 0.175; SE = 0.027, t = 6.42, p < 0.001). 

The cross-level interaction between satisfaction and community efficacy on recycling 

(Supplementary Fig. S2) was not reliable in localities with a small population (γ = −.009; 

SE = 0.105, t = −0.082, ns, see Supplementary Fig. S2a): satisfaction with service quality 

was positively associated with recycling when community efficacy was low (γ = 0.297; 

SE = 0.106, t = 2.73, p < 0.01) and when it was high (γ = 0.273; 

SE = 0.101, t = 2.69, p < 0.01). However, the cross-level interaction was reliable in 

localities with a larger population (γ = 0.189; SE = 0.052, t = 3.65, p < 0.001, 

see Supplementary Fig. S2a), indicating that satisfaction with service quality affected 
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recycling when community efficacy was high (γ = 0.449; 

SE = 0.058, t = 7.68, p < 0.001), but not when it was low (γ = 0.053; 

SE = 0.059, t = 0.89, ns.). 

The cross-level interaction between satisfaction and community recycling rate 

(Supplementary Fig. S3) was reliable in localities with a small population 

(population ≤ M− SD; γ = −.005; SE = 0.001, t = −3.45, p < 0.001) and a large 

population (population ≥ M + SD; γ = −.004; SE = 0.002, t = −2.13, p < 0.05). 

Satisfaction with the service had a greater effect on recycling when the community 

recycling rate was high (Supplementary Fig. S3a; γ = 0.349; 

SE = 0.058, t = 6.06, p < 0.001) than when it was low (γ = 0.214; 

SE = 0.063, t = 3.90, p < 0.001) in localities with a small population. A different pattern 

emerged in localities with a large population (Supplementary Fig. S3b): satisfaction with 

the service had a greater effect on recycling when community recycling rate was low 

(γ = 0.317; SE = 0.023, t = 13.78, p < 0.001) than when it was high (γ = 0.185; 

SE = 0.056, t = 3.31, p < 0.001). 

5. Discussion 

The results of this study show that in those communities in which citizens share a strong 

belief in their ability to recycle, individuals engage in a greater number of recycling 

behaviours in their communities. These results may be generalized to other international 

contexts because we emphasize the relevance of strong perceptions of community 

efficacy independently of individual differences. Our explanatory model for 

environmental behaviour highlights the importance of the combination of a high-quality 

recycling service and strong perceptions of community efficacy in driving other self-

regulatory mechanisms—e.g. self-efficacy—on behaviour. The importance of this study 

also lies in its use of a multilevel approach; objective measures of community recycling 
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and self-reported community efficacy with respect to recycling were considered as 

collective variables in 55 localities. The relationship observed in this study between these 

collective variables and individual variables (age, educational level, satisfaction service 

quality, self-efficacy) suggests that community profile and an index of motivation could 

account for community environmental behaviour. It can be highlighted that the large 

number of localities surveyed are highly heterogeneous, and thus may allow 

generalization to other international communities. 

Like previous studies that compared eco-friendly attitudes in European citizens (Pirani 

and Secondi, 2011), the results support the hypothesis that the age and educational level 

are related to recycling behaviour (see β scores of Model 1 in the Supplementary Table 2): 

older people and individuals with a higher educational level recycle most. However, 

like Guerin et al. (2001), we found that socio-demographic variables had a modest 

relationship with recycling behaviour and explained only a small percentage of the 

variance compared with other motivational variables such as self-efficacy and satisfaction 

with the quality of the service, such that these significant relationships disappeared when 

other variables were inserted into the models. This modest effect was also found in the 

correlational analysis, in which age, but not educational level, was significantly 

associated with recycling behaviour. Those results seem to indicate that international 

policies and campaigns oriented to promote environmentally responsible behaviour 

regarding citizenships should accentuate their actions to younger people and individuals 

with lower educational levels. 

One of the contributions our study makes to the literature is our exploration of the 

interactions between individual and collective variables e.g. community efficacy. We 

found that satisfaction with the service was more strongly related to recycling behaviour 

in communities with a greater awareness of community efficacy with respect to 

recycling. Bandura (1997) and Caprara and Steca (2007) claimed that shared judgments 

https://www.sciencedirect.com/topics/social-sciences/european-citizen
https://www.sciencedirect.com/science/article/pii/S0301479715300761?casa_token=Hi7M_0TIAdoAAAAA:YrJGtsf5aNi-FfxhtN1gNylxIfSv1MPpdQrCpo-Hxr0rrDKexmo_QfuyI-8uvvSxO-FP8xbukA#bib45
https://www.sciencedirect.com/science/article/pii/S0301479715300761?casa_token=Hi7M_0TIAdoAAAAA:YrJGtsf5aNi-FfxhtN1gNylxIfSv1MPpdQrCpo-Hxr0rrDKexmo_QfuyI-8uvvSxO-FP8xbukA#bib45
https://www.sciencedirect.com/science/article/pii/S0301479715300761?casa_token=Hi7M_0TIAdoAAAAA:YrJGtsf5aNi-FfxhtN1gNylxIfSv1MPpdQrCpo-Hxr0rrDKexmo_QfuyI-8uvvSxO-FP8xbukA#appsec1
https://www.sciencedirect.com/science/article/pii/S0301479715300761?casa_token=Hi7M_0TIAdoAAAAA:YrJGtsf5aNi-FfxhtN1gNylxIfSv1MPpdQrCpo-Hxr0rrDKexmo_QfuyI-8uvvSxO-FP8xbukA#bib29
https://www.sciencedirect.com/science/article/pii/S0301479715300761?casa_token=Hi7M_0TIAdoAAAAA:YrJGtsf5aNi-FfxhtN1gNylxIfSv1MPpdQrCpo-Hxr0rrDKexmo_QfuyI-8uvvSxO-FP8xbukA#bib4
https://www.sciencedirect.com/science/article/pii/S0301479715300761?casa_token=Hi7M_0TIAdoAAAAA:YrJGtsf5aNi-FfxhtN1gNylxIfSv1MPpdQrCpo-Hxr0rrDKexmo_QfuyI-8uvvSxO-FP8xbukA#bib12


by members of a community, about their community's capacity to carry out an act, are the 

major cause of social change. Our results suggest areas on which national and 

international environmental policies should focus in order to increase recycling in 

communities: encouraging a belief in self-efficacy with respect to recycling and 

promoting the belief that the community can make environmentally-friendly changes in 

the future; maintaining common goals along these lines; helping individuals feel satisfied 

with the recycling behaviours developed. In this way, community efficacy should affect 

individual behaviour through a process of social comparison — the perceived social norm 

influences individuals' behaviour. This argument was made in one of the most influential 

theories of environmental psychology, the Norm Activation Model (NAM; Schwartz and 

Howard, 1981), which stated that personal moral norms are determinants of intention to 

behave pro-environmentally. Extending these ideas Goddard and Goddard 

(2001) explained how collective efficacy, through its effect on community behavioural 

norms, can affect both self-efficacy and individual behaviour. From a socio-cognitive 

point of view, community efficacy and community recycling rates exert a powerful 

normative pressure that may be understood social persuasion by the community as a 

whole with respect to both self-efficacy and individual recycling rate. The proposition 

that community recycling rate can influence individual recycling rates is interesting, and 

important from a social norms perspective; future research in this field could analyse how 

community recycling norms affect individuals' recycling behaviour at the international 

level. 

As Blake (1999) suggested, our research also supports the interest in working towards the 

creation of more sustainable communities. In Blake's (1999) study participants expressed 

a willingness to be involved in local activities aimed at building a sense of community to 

promote ERB; in our study community efficacy with respect to recycling was related to 

community recycling rate. 
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The present multilevel analysis highlights the important role that population plays in 

perceived community efficacy; the larger the community, the less individuals 

recycle. Kerr (1989) demonstrated that although group size was objectively irrelevant to 

individual behaviour in a social dilemma, members of small groups experienced a higher 

level of self-efficacy than members of larger groups. Furthermore, in an analysis of the 

effect of group size on perceptions of community efficacy, Kerr (1989) found that when 

a high proportion (67%) of group members demonstrated their contribution to the 

behaviour required to achieve a common goal, group size did not have a significant effect 

on perceived collective efficacy, instead perceived collective efficacy was directly 

associated with community performance. It is interesting that this study has provided an 

illustration of the tendency for smaller communities to have greater community efficacy 

with respect to development of pro-environmental initiatives than larger communities. 

Once more, local, national and international policies and campaigns oriented to 

promoting environmentally responsible behaviour must take into account those finding 

making a greater effort in the larger community when implementing their actions. 

With regard to future research, the results presented here suggest that it would be 

interesting to analyse the role of leadership in developing collective beliefs that would 

motivate pro-social behaviour, specifically pro-environmental behaviour. This study did 

not consider the role of leadership figures in the community, but our results showed the 

importance of generating community behaviours; this can be related to Lindsley et al.’s 

(1995) view that social change is a product of the efficacy-performance spirals in 

individuals, groups, communities and organisations. As social role models, leaders 

transmit values, knowledge, cognitive skills, coping styles, behavioural styles and 

lifestyles (Bandura, 1997). They can also transmit emotional states to others or transfer 

their emotional state to the surrounding context when others observe how they interact 

with their surroundings. Levels of personal motivation, affective states and actions are 
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grounded in individuals' beliefs about what they can achieve rather than in what they 

actually achieve in a specific situation. 

Previous research has demonstrated that one of the most effective strategies for increasing 

perceived community efficacy is to increase the number of acts directed towards a 

common purpose (Bandura, 1997). In organisational contexts, Gibson and Earley 

(2007) found that when leaders and communities have a greater sense of group efficacy, 

individual performance is enhanced. Furthermore, there is also evidence (Portugal and 

Yukl, 1994) that transformational leadership determines pro-environmental community 

behaviour. Future studies should investigate the mediating effect of perceived community 

efficacy on the relationship between leadership and community behaviour. Staats, 

Harland, and Wilke (2004) carried out a community intervention, increasing provision of 

environmental information, generating feedback and creating social interactions in order 

to achieve long-lasting changes in domestic pro-environmental behaviour (saving water 

and recycling). However, Homburg and Stolberg (2006) claimed that community efficacy 

plays a more important role in pro-environmental behaviour than self-efficacy. 

5.1.  Limitations of this study and proposals for future research 

Certain limitations of the present research can be identified. Some variables were 

measured using self-report scales; however these scales had high reliability and there was 

a high positive correlation between self-reported recycling behaviour and an objective 

measure of the amount of material recycled (kilograms of paper and glass recycled per 

resident) by each community. Corral-Verdugo and Figueredo (1999) found a relationship 

between self-reported re-usage and direct observations of re-use. This confirmed the 

validity of their assessment of conservation behaviour. We aggregated individuals' reports 

of efficacy (using items such as To what extent do you feel that you are capable of 

separating all the paper and cardboard generated in your home and taking it to its 
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respective container?; To what extent do you feel that others in your town are capable … 

?; To what extent do you believe your community is capable … ?) to obtain a measure of 

community efficacy; an alternative method would be to use a consensus measure obtained 

using more qualitative techniques e.g. focus groups. However, our choice of a 

questionnaire method of evaluating community efficacy allowed us to index perceived 

community efficacy in large samples, and has the additional advantage of offering an easy 

way of estimating changes in community efficacy over time. Israel, Checkoway, Schulz 

and Zimmerman (1994) have advocated the simultaneous use of qualitative and 

quantitative methods to measure community perceptions in multilevel designs. 

A second limitation relates to the representativeness of our sample, which had higher 

percentage of women (72.1% against to 50.88% in the actual population), and people 

younger than 30 years (29.92% against to 22.34%) and a lower percentage of people 

between 31 and 50 years (28.75% against to 37.41%) than the population as a whole. The 

gender imbalance may have been due to the high unemployment rate for women (33.06% 

compared to 29.80% for men) and young Spanish people (55.09% compared to 28.71% 

in people over 25 years old). It may be that unemployed women and young people were 

more likely to be home, whereas people between 31 and 50 years were probably at work; 

we surveyed participants at home and this may account for the over-representation of 

women and young people in our sample. We sampled communities using random 

selection, with sample size probabilistically related to population such that in each 

community approximately 0.04% of the population was surveyed. For the five smallest 

communities, with only 400–1000 inhabitants, this may have made the use of aggregated 

individual-level data on self-efficacy to provide a measure of community efficacy 

problematic. In the smallest town (410 inhabitants), only 2 residents were interviewed to 

represent the entire population and in four other communities with 636, 685, 835, and 840 

inhabitants respectively, only 4 residents were surveyed. This limitation affected only the 
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smallest five of fifty-five communities, 18 out of 1501 participants (1.2% of the sample) 

and should not have affected the results of the study. Nevertheless, since some of the 

results of the study were related to effects of community size, it would be of interest to 

investigate community processes in small communities, because number of inhabitants 

may be negatively associated with community efficacy. 

A third limitation is related to other variables that we have not evaluated which may act 

as co-variates. Although, as we predicted and these results confirmed, there is a significant 

association between satisfaction with the quality of the service and recycling, we cannot 

rule out the possibility that this association is due to co-variates which we did not measure 

or is mediated by other un-measured variables such as perceived or actual barriers to 

recycling. We would expect that communities that make it easy for individuals to recycle 

are likely to elicit both higher satisfaction levels and higher rates of recycling. However 

we did not find a correlation between the numbers of containers for recycling paper 

(r = −.17; p > 0.05) and glass (r = −.17; p > 0.05) and recycling rates. Given that the 

number of recycling containers in a community is significantly correlated with number 

of inhabitants (glass: r = 0.98; p < 0.001, paper: r = 0.95; p < 0.001) facilities are similar 

across communities and the variability in number of recycling containers did not explain 

the differences in recycling rates. It would therefore be interesting to explore other 

variables that may be involved in the association between satisfaction with the service 

and recycling rates. Previous research has showed that a range of other variables can 

influence recycling: living in a single family household, owning one's own home, and 

having neighbours and friends who recycle a lot were associated with higher recycling 

levels (Oskamp et al., 1991). In addition, Berger (1997) demonstrated that size of 

residential area, type of dwelling, and income act as determinants of facilities to support 

recycling. The relationship between community size and individuals' decisions about 

recycling may require further consideration. It could be argued that certain barriers to 
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recycling are more common in larger communities, and that these particular barriers may 

be critical to the decision on recycling. If this were the case, individuals belonging to 

smaller communities would be more likely to decide to recycle because they would face 

fewer barriers to recycling. Emphasizing the interest of this study to the international 

scientific community it might be interesting, in future studies, to explore which other 

variables are involved in the relationship between community size and an individual's 

decisions regarding recycling. 

We have shown that satisfaction with the quality of the service is related to recycling 

behaviour. Understandably, even within a single organisation, service quality may differ 

(e.g. a single organisation may offer the same service but workers might differ in their 

interest in solving problems, willingness to help, or in providing the necessary 

information, etc.; all aspects of service quality assessed by the measure we used), and in 

turn satisfaction with the quality of the service may be affected. We therefore suggest that 

in future studies it would be interesting to include objective measures of quality of the 

recycling service (e.g. frequency of pickup, number of complaints) and the recycling 

behaviour of service users (e.g. amount of contamination of recycled materials) in order 

to analyse how these variables influence recycling at individual and community levels. In 

this sense, future research should explore other factors related to communication 

campaigns oriented to the managed use of waste. 

5.2. Conclusions and practical implications 

In summary, this research contributes to a better understanding of the effects of 

motivational variables on recycling behaviour. The findings of this study highlight the 

importance of developing self- and community efficacy within a population and 

maintaining a high level of satisfaction with the quality of the recycling service offered 

to the community. At a practical level and regarding the national and international 



environmental policies and politics, it would therefore be useful to create 

environmental education programmes and publicity campaigns, specifically adapted to 

different contexts (work, home and leisure) with the aim of improving perceptions of 

community efficacy with respect to environmental behaviour. Based on this study, we 

suggest that interventions should target individuals and communities e.g. increase 

perceived self- and community efficacy and improve community attachment and 

communication within the community. Bandura (1997) claimed that a strong leader may 

be able to “unite the community for a common cause” (p. 501) and our results lead us to 

suggest that a strong leader with high self-efficacy with respect to recycling behaviour 

may help to build collective efficacy with respect to recycling. We suggest that 

community organisations and leadership might be harnessed to enhance individuals' self-

efficacy with respect to recycling. 

But how can we design a pro-environmental training programme to influence personal 

and community judgments of efficacy? Bandura (1997) showed that it is necessary to 

combine three elements in such programmes: (i) promotion of essential basic skills by 

establishing a series of rules and operational strategies via an instructive model or training 

programme in a specific context—Oskamp et al. (1991) demonstrated the effect on 

recycling of modelling by friends and neighbours'; (ii) trainees should use simulation 

practice, which is related to their actual performance, to develop their confidence in their 

own capabilities—Ahn (2011) conducted a series of experiments with an ‘immersive 

virtual environment technology’ to demonstrate that experimentation with this virtual 

experience can increase self-efficacy and pro-environmental behaviours in participants; 

(iii) pro-environmental situations in which trainees can practise and transfer the skills 

learned in order to increase their sense of achievement and perceived control of their 

capabilities. Following this logic, some of Cordoba's localities organised an 

environmental training day for their citizens making use of the instructions published 
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at www.cleanuptheworld.com/es/. Environmental programmes should aim to create 

among citizens confidence in their community's ability to carry out specific actions that 

will help to protect the environment. Such interventions would improve satisfaction with 

the public organisations responsible for waste management. 
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Supplementary Figure S1 (a and b). Cross-level interaction between self-efficacy (SE) 

and community efficacy (CE) predicting recycling behaviour in localities with low 

(Suppl. Fig. S1a) and high (Suppl. Fig. S1b) community recycling rates (CRRs). 
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Supplementary Figure S2 (a and b). Cross-level interaction between satisfaction with 

the service (S) and community efficacy (CE) predicting recycling behaviour in localities 

with fewer (Suppl. Fig. S2a) and more (Suppl. Fig. S2b) number of inhabitants. 
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Supplementary Figure S3 (a and b). Cross-level interaction between satisfaction with 

the service (S) and community recycling rate (CRR) predicting recycling behaviour in 

localities with fewer (Suppl.Fig.S3a) and more (Suppl.Fig.S3b) number of inhabitants. 
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Supplementary Table 1. Items used in the short version of SERVQUAL scale 

1. The recycling waste service has modern equipment  

2. The installations of this service are attractive  

3. Information about recycling waste service are appropriate  

4. When the recycling service promises to do something in an established time, it 

does  

5. The recycling garbage service performs the service within the promised time  

6. In the recycling waste service the employees are always ready to help users  

7. The recycling service takes care of the needs of even its users  

8. Advertising (brochures, information ...) on waste collection is attractive 

Note: Residents were asked to identify their level of satisfaction with the recycling company with 

regard to those eight items in a five-point Likert scale 

  



 

Supplementary Table 2. Results of the multilevel regression predicting individual recycling behaviour 

  Model 0 Model 1 Model 2 Model 3 Model 4 Model 5 
   SE  SE  SE  SE  SE  SE 

Intercept 4.013** .044     

4.006*

* 

.042  

3.989*

* 

.032  4.012** .033  4.011** .031 4.016** .03

2 Sex   -0.035 .058 -0.073 .044 -0.076 .044 -0.076 .040 -0.080 .04

1 Age      

0.005* 
.002  0.001 .001  0.001 .001  0.001 .001 0.001 .00

1 Education      

0.077* 
.023  0.032 .017  0.034 .018  0.035 .018 0.033 .01

9 Self-Efficacy (SE)      

0.298*

* 

.017  0.298** .018  0.287** .013 0.288** .02

1 Satisfaction (S)      

0.245*

* 

.027  0.244** .028  0.269** .034 0.271** .02

9 Number of Inhabitants (NI)       -0.008* .003 -0.014** .003 -0.014 .00

4 Community Efficacy (CE)        0.005 .065  0.080 .063  0.083 .06

8 Community Rec. Rate (CRR)        -0.007 .016  0.002 .014  0.001 .01

7 SE*CE         -0.090** .023 -0.111** .02

5 S*CE          0.112** .053  0.105** .05

4 SE*CE*CRR           -0.035** .01

3   S*H*CE            0.014** .00

5 S*H*CRR           -0.005** .00

1 Variance Components             
Individual Level 0.95 0.95 0.53 0.53 0.52 0.54 

(% explained compared to Only  Intercept Model) 1% 45% 45% 45% 45% 

Collective Level 0.05 0.04 0.03 0.02 0.01 0.01 

(% explained compared to Only Intercept Model)   50% 55% 55% 

Deviance   
(-2*log likelihood) 4203.15 4189.97 3355.99 3350.26 3325.17 3325.36 

Estimated Parameters 3.00 6.00 13.00 16.00 30.00 31.00 

Note.  = Parameter estimated; SE = Standard error. *p < .05; **p < .01 

Non significant two level interactions: SE*S; SE*I; SE*CRR; S*I; S*CRR; I*CE; I*CRR; CE*CRR 

Non significant three level interactions: SE*S*I; SE*S*CE; SE*S*CRR; SE*I*CE; SE*I*CRR; S*CE*CRR.  

 



 

Supplementary Table 3. Means, standard deviations and correlations for all the variables 

studied 

 M SD 1 2 3 4 5 

Individual level (N = 1501) 
  

     

1. Age 46.30 19.63 -     

2. Gender - -  -.04 -    

3. Educational level 2.73 1.37 -.58** -.03 -   

4. Satisfaction service quality 3.45 0.75 .13** -.07** -.10** -  

5. Self-efficacy  6.84 1.98  .02   .02   .06* -.08** - 

6. Recycling behaviour 3.94 0.99  .06* -.03   .04   

.14** 

.62*

* 

Collective level (N = 55)        

1. Community efficacy 6.93 .52 -     

2. Number of Inhabitants 6,072.67 7,355.2

3 
 -.17 -    

3. Community recycling Rate 7.03 1.99   .05 -.17 -   

Note: * p < .05; ** p < .01 

 

 


