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ABSTRACT

The current meta-analysis aimed to identify the most 
important factors related to recycling across studies. A 
random-effects meta-analysis of studies on individual 

and household recycling (n = 91) revealed that both in-
dividual and contextual factors are related to recycling. 

Among individual factors, behaviour-specific factors (i.e., 
recycling self-identity, personal norms towards recycling, 
past recycling, and perceived behavioural control over 

recycling) were better predictors of recycling than gene-
ral factors (i.e., general knowledge, general attitudes, 

general personal norm). Among contextual factors, the 
possession of a bin at home and house ownership were 

particularly predictive of recycling. Moreover, indivi-
dual and contextual factors better predicted intention 
to recycle than self-reported recycling behaviour, and 

particularly than observed recycling behaviour. We 
discuss the theoretical and practical implications of 

our findings. We indicate that future studies could more 
systematically examine the effects of contextual factors 
on recycling, as well as the interplay of individual and 

contextual factors. 
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Introduction

Across the globe, we produce approximately 
1.3 billion tonnes of waste per year, and the 
production of waste is increasing (Hoornweg & 
Bhada-Tata, 2012). Most of this waste still goes 
to landfills or dumping sites (Hoornweg & Bha-
da-Tata, 2012), while only a small percentage is 
recycled. In 2012, for example, only 29% of the 
municipal waste was recycled and composted 
in the European Union (European Environment 
Agency, 2015). As recycling enables the retrie-
val of secondary raw materials and thereby 
reduces greenhouse gas emissions (Corsten, 
Worrell, Rouw, & Van Duin, 2013; European 
Union, 2014), encouraging recycling is critical 
to address today’s waste problems. Important 
players, such as the European Union and the 
Worldbank, have put the goal to increase recy-
cling rates on their agendas for the near future. 
To design effective strategies to promote recy-
cling, it is critical to understand which factors 
determine individual and household recycling.

We define recycling as individuals’ waste col-
lection intentions and behaviour to allow 
materials to be re-used. Various studies have 
examined the effects of different strategies 
to promote recycling. A recent meta-analysis 
systematically synthesized this literature and 
found social modelling and environmental al-
terations to be the most effective interventions 
(Varotto & Spagnolli, 2017). Their meta-analysis 
assessed interventions to promote recycling. 
Yet, a synthesis of the literature on individual 
and contextual factors influencing recycling is 
lacking, despite a growing number of studies 

that have examined factors influencing recy-
cling over the last two decades. The growing 
number of studies highlights the great interest 
in understanding which factors influence recy-
cling. Whereas these studies have provided im-
portant insights in which factors are related to 
recycling in a particular context, little is known 
about robust predictors of recycling across stu-
dies and contexts. Notably, studies on recy-
cling have focused on a variety of predictors, 
relying on different methodologies to explain 
recycling. This large and diverse literature on 
factors predicting recycling implies a challenge 
to integrate scattered findings on important 
factors influencing recycling. In response to this, 
we aim to conduct a meta-analysis to classify 
the most robust and important predictors of 
recycling across studies. A meta-analysis al-
lows researchers to systematically review and 
synthesize the literature on recycling, thereby 
assessing the magnitude of the association 
between different predictors and recycling. 

PREDICTORS OF RECYCLING

This meta-analysis considers a wide range of 
factors that have been included in studies ai-
med to understand recycling. Specifically, the 
factors included can be classified into two main 
categories: individual factors and contextu-
al factors. Individual factors include, amongst 
others, attitudes, social norms (i.e., descriptive 
and injunctive norms), perceived behavioural 
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control, personal norms, values, and antici-
pated affect. Most of these individual factors 
have been included in prominent theories to 
explain environmental behaviour, such as the 
Theory of Planned Behaviour (Ajzen, 1991), 
the Norm-Activation-Model (Schwartz & Ho-
ward, 1981), and the Value-Belief-Norm theory 
on environmentalism (Stern, 2000), but only a 
few studies have tested these theories expli-
citly. Furthermore, the individual factors have 
been operationalized at different levels of 
specificity. More specifically, individual factors 
have been conceptualised either at a behavi-
our-specific level, focusing on recycling, or at 
a more general level, reflecting environmental 
considerations or beliefs and norms regarding 
environmental behaviour in general. 

Contextual factors reflect the circumstances in 
which recycling takes place. These include local 
circumstances (e.g., recycling facilities in the 
neighbourhood, possession of a recycling bin) 
and the housing situation (e.g., type of house).
 
We aim to examine the extent to which these 
different individual and contextual factors pre-
dict recycling. A meta-analysis by Hornik and 
colleagues (1995) on recycling revealed that in-
dividual factors were somewhat more strongly 
related to recycling than contextual factors. 
We extend their study by including studies that 
were conducted in the more than 20 years af-
ter their meta-analysis and by considering both 
specific and general individual factors, as well 
as contextual factors, and to identify the most 
robust and important predictors of recycling. 

In the following, we will introduce the different 
individual factors that have been examined to 

understand recycling. Some of these individual 
factors have been conceptualised at a specific 
level, referring to recycling directly, while others 
have been conceptualised at the general le-
vel, referring to the environment or environmen-
tal behaviour. Next, we introduce contextual 
variables that have been examined in studies 
that aimed to understand recycling. We discuss 
the individual factors and contextual factors, 
respectively, in alphabetical order.

INDIVIDUAL FACTORS

ANTICIPATED AFFECT reflects the extent to 
which individuals anticipate recycling will elicit 
different feelings. Anticipated affect proved to 
be an important predictor of various types of 
pro-environmental behaviour, next to the cog-
nitive factors we discuss below (Gatersleben 
& Steg, 2013). The more people anticipate 
positive feelings about engaging in certain 
behaviour, the more likely they are to enga-
ge in this behaviour (Taufik, Bolderdijk, & Steg, 
2016), while anticipated negative feelings may 
inhibit the relevant behaviour (Carrus, Passa-
faro, & Bonnes, 2008). Therefore, we expect 
that people are more willing to recycle when 
they anticipate that recycling will elicit positive 
feelings (rather than negative feelings). 

ATTITUDES TOWARDS RECYCLING reflect the 
extent to which people evaluate recycling fa-
vourably (cf. Ajzen, 1991), which depends on 
expected costs and benefits of recycling (Ajzen, 
1996), including environmental costs and be-
nefits of recycling (which is sometimes referred 
to as awareness of the environmental conse-
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quences of recycling). Overall, the more posi-
tive one’s attitudes towards a behaviour such 
as recycling, the more one is likely to engage 
in this behaviour. Environmental attitudes or be-
liefs reflect the extent to which an individual is 
concerned about the environment in general 
(Steg, de Groot, Dreijerink, Abrahamse, & Si-
ero, 2011). Environmental attitudes have often 
been conceptualised as the New Environmen-
tal Paradigm (NEP; Dunlap, Van Liere, Mertig, 
& Jones, 2000), reflecting people’s general 
beliefs on the relationship between humans 
and nature and the environment. Next, environ-
mental attitudes have been conceptualized as 
awareness of the environmental consequen-
ces of behaviours. Environmental attitudes ap-
peared to be positively related to a variety 
of pro-environmental behaviours (Steg et al., 
2011). Therefore, we expect that the stronger 
one’s environmental attitudes, the more likely 
people are to engage in recycling.

A DESCRIPTIVE NORM TO ENGAGE IN RECY-
CLING reflects the extent to which people think 
that other people recycle their waste, while a 
descriptive norm to engage in pro-environ-
mental behaviour reflects the extent to which 
people believe that other people engage in 
pro-environmental behaviour in general. Peop-
le are motivated to act in line with descriptive 
norms, thus to act in line with behaviour that is 
common, as descriptive norms reflect what is 
the most adaptive or correct behaviour in a 
given situation (Keizer & Schultz, 2012). Based 
on this, we expect that individuals are more li-
kely to recycle their waste when they believe 
that many other people do recycle, or engage 
in pro-environmental behaviour in general.
INJUNCTIVE NORMS are conceptualized as 

individuals’ perceptions of the extent to which 
others would approve or disapprove certain 
behaviours (cf. Cialdini & Trost, 1998), such 
as recycling, or pro-environmental behavi-
our in general. Complying with an injunctive 
norm is expected to yield social approval and 
rewards, while not following injunctive norms 
is likely to lead to social disapproval and pu-
nishments. Consequently, we expect that the 
more one experiences a favourable injunctive 
norm towards recycling or a favourable injunc-
tive norm towards pro-environmental behavi-
our in general, the more likely one is to recyc-
le. 

KNOWLEDGE ABOUT RECYCLING reflects 
the extent to which people know how to recyc-
le their waste. Knowledge about environmental 
problems reflects the extent to which people 
know about the causes and consequences of 
environmental problems, or know which beha-
viours cause such problems (cf. Schultz, 2002). 
Overall, higher knowledge, both at the speci-
fic and at the general level, is likely to lead to 
more recycling. In particular, we expect people 
to be more likely to recycle their waste when 
they know how to do so (Schultz et al., 1995; 
Schahn, 1993). Furthermore, a person with 
more knowledge about environmental prob-
lems will be more likely to recycle than a person 
who has little knowledge about environmental 
problems (cf. Kaiser & Fuhrer, 2003). 

PAST RECYCLING has been included as a 
predictor of recycling in various studies. Past 
behaviour has been only operationalized at 
the specific level, referring to past recycling. 
Past recycling may lead to a habit to recycle 
(cf. Verplanken & Aarts, 1999). If people have 
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a recycling habit, they may engage in recy-
cling automatically, without making a conscious 
decision about it anymore. The more indivi-
duals recycled in the past, the more likely it 
is they have developed a recycling habit, the 
more likely they are to recycle in the future as 
well. 

PERCEIVED BEHAVIOURAL CONTROL is de-
fined as the degree to which an individual 
perceives him or herself as being able to en-
gage in a certain behaviour. Perceived behavi-
our control can be conceptualised with regard 
to recycling behaviour specifically, as well as 
to pro-environmental behaviour in general (cf. 
Ajzen, 1991). Perceived behavioural control 
has also been conceptualised as self-efficacy 
(Tabernero, Hernandez, Cuadrado, Luque, 
& Pereira, 2015), which reflects the extent to 
which individuals believe they are able to recy-
cle or engage in pro-environmental behaviour. 
The higher one’s perceived behaviour control 
to recycle and to engage in pro-environmen-
tal behaviour, and the higher their perceived 
self-efficacy to do so, the more likely people 
would be to engage in recycling. 

PERSONAL NORMS towards a particular 
behaviour reflect feelings of moral obligation 
to engage in this behaviour, and serve as in-
ternalized moral rules or standards for one´s 
own behaviour (cf. Kallgren, Reno, & Cialdini, 
2000). People are motivated to act in line with 
their personal norms to be able to feel good 
about themselves, and to prevent feelings of 
guilt. Personal norms have been conceptua-
lised at the specific level, reflecting personal 
norms to recycle, as well as at the more gene-
ral level, that is, personal norms to engage in 

pro-environmental behaviours. We expect that 
stronger personal norms towards recycling as 
well as to engage in pro-environmental beha-
viour are related to more recycling.  

SELF-IDENTITY reflects the way individuals 
describe themselves (Cook, Keer, & Moore, 
2002). A recycling self-identity reflects the de-
gree to which a person sees him or herself as a 
person who recycles his or her waste (Nigbur, 
Lyons, & Uzzell, 2010), whereas environmen-
tal self-identity describes the extent to which 
people see themselves as an environmental-
ly friendly person in general (Van der Werff, 
Steg, Keizer, 2013a, Van der Werff, Steg, Kei-
zer, 2013b). The stronger one’s environmental 
self-identity, the more likely it is that people en-
gage in pro-environmental behaviour, as well 
as in specific pro-environmental behaviours 
such as recycling (Van der Werff et al., 2013a, 
Van der Werff et al., 2013b). Individuals are mo-
tivated to act upon how they see themselves 
as they aim to be or to appear consistent (Kas-
hima, Paladino, & Margetts, 2014). Thus, we 
expect a person with a stronger recycling or 
environmental self-identity to recycle more than 
a person with a weaker self-identity.  

VALUES are desirable trans-situational goals 
that reflect what people find important in life 
in general (Feather, 1995; Schwartz, 1992). 
Values are relatively stable and general gui-
ding principles for individuals that may affect a 
wide range of pro-environmental behaviours, 
including recycling (e.g., Dietz, Fitzgerald, & 
Shwom, 2005). Particularly biospheric values, 
reflecting that people aim to benefit nature 
and the environment, appeared to be predic-
tive of pro-environmental actions (De Groot & 
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Thogersen, 2012). Hence, we expect that in-
dividuals with stronger biospheric values are 
more likely to recycle than individuals with we-
aker biospheric values, as they are more likely 
to base their choices on the consequences of 
their behaviour for the environment (De Groot 
& Steg, 2007, 2008). 

CONTEXTUAL FACTORS 

Besides individual factors, contextual factors 
can affect recycling by facilitating or inhibiting 
recycling (Varotto & Spagnolli, 2017). In the fol-
lowing, we will introduce two types of contextu-
al factors that can influence recycling.  

HOUSING SITUATIION is conceptualised as 
the house type in which a person lives. Here, 
we explore two indicators of one’s housing si-
tuation: ownership (own or rental house), and 
type of house (single-family house, apartment 
or detached houses). Research suggests that 
house-owners as well as individuals living in a 
single-family house recycled more than indivi-
duals living in a rented apartment (Oskamp et 
al., 1991). Similarly, higher recycling rates of me-
tal were found among individuals living in sing-
le-family house than among individuals living 
in apartments (e.g., Hage, Söderholm, & Ber-
glund, 2009). Ownership and type of house 
may affect the feasibility and practicality of 
recycling, which may affect the likelihood of 
recycling. We will explore whether the housing 
situation, in particular ownership and type of 
house, is related to recycling.  

LOCAL CIRCUMSTANCES reflect the charac-
terisation of the context in which recycling takes 
place. In this meta-analysis, we will explore four 
factors that may be relevant in this respect: 
the recycling facilities in the neighbourhood, 
the possession of a recycling bin at home, the 
distance to a recycling location, and the size 
of the neighbourhood. Studies have found that 
the possession of a recycling bin at home (e.g., 
Robertson & Walkington, 2009) as well as the 
availability of recycling facilities in the area posi-
tively influence recycling (e.g., D'Amato, Manci-
nelli, Zoli, 2016, Pearson, Dawson, & Breitkopf, 
2012). Next, it was found that short distances 
to recycling facilities stimulated recycling (e.g., 
Hage, Söderholm & Berglund, 2009, Schultz, 
Oskamp, & Mainieri, 1995). Further, the size of 
the neighbourhood seems to affect recycling. 
Specifically, inhabitants of smaller neighbour-
hoods seemed to recycle more than inhab-
itants of bigger neighbourhoods (Derksen & 
Gartrell, 1993). Such local circumstances may 
influence the extent to which recycling is fea-
sible and practical, thereby affecting recycling 
levels. We expect individuals to be more likely 
to recycle when the local circumstances facili-
tate recycling, that is, when individuals possess 
a recycling bin, when recycling facilities are in 
place in the neighbourhood, and when the 
distance to recycling facilities is short and the 
neighbourhood small. 

MODERATORS

Extending previous research, we further aim to 
examine which variables moderate the relati-
onships between different predictors and 

 031 
 



recycling, as to identify the conditions un-
der which different individual and contextual 
factors are stronger or weaker predictors of 
recycling. First, we will examine whether the 
predictive power of individual and contextual 
factors depends on the operationalization of 
recycling. Recycling has been conceptualised 
as intended, self-reported, or observed recy-
cling. We expect that the predictors are more 
strongly related to intention to recycle than to 
self-reported and observed recycling behavi-
our, as literature has typically shown an intenti-
on-behaviour gap, suggesting that motivation 
may not always translate into actual behavi-
our (Kollmus & Agyeman, 2002). Second, we 
will examine whether the predictive power of 
factors explaining recycling differs across tar-
get groups, in particular students, households 
and employees in organisations. A common 
concern about using a student sample is the 
lack of representativeness and generalizability 
to the general population (Burkley & Blanton, 
2017). In this meta-analysis, we aim to address 
this issue in the field of recycling by examining 
whether the magnitude of the association bet-
ween different predictors and recycling differs 
across target groups. 

In sum, we conducted a meta-analysis to iden-
tify individual and contextual factors that are 
related to recycling intentions, self-reported 
and observed behaviour across studies, and 
to examine the magnitude and consistency of 
these relationships. In doing so, and by consi-
dering a variety of predictors of recycling, this 
meta-analysis can have important implications 
for theory building as well as for practice; we 
elaborate on this in the discussion section.

METHOD

LITERATURE SEARCH

We selected papers to be included in the me-
ta-analysis via searches on the databases PSY-
CHInfo, Google Scholar, SCOPUS and Web 
of Science, and websites of journals that were 
most likely to publish studies on recycling (e.g., 
Journal for Environmental Psychology, Environ-
ment and Behavior, Journal of Applied Social 
Psychology, Journal of Resources, Conservati-
on and Recycling); closing date was November 
2016. Keywords were recycling (behaviour), 
(waste) sorting behaviour, collection behavi-
our, waste behaviour, and the combination of 
these. For an overview of the steps in the lite-
rature search process, please see Figure 1. We 
then checked the reference lists of articles in-
cluded in this meta-analysis for additional rele-
vant papers. To get access to unpublished stu-
dies, we personally contacted four researchers 
whom we knew had conducted research on 
recycling. As a result, we received two additio-
nal studies that were included in this meta-ana-
lysis. Moreover, we sent a request for sending 
us unpublished studies via relevant mailing lists 
(notably the Environmental Psychology list, and 
the Virtual Community on Sustainability and 
Consumption list). On the basis of the latter, 
we received 13 additional studies, of which 6 
were included in the meta-analysis. The other 7 
studies that we received were not included, as 
they did not meet our inclusion criteria which 
we discuss below. 
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Figure 1.  Steps in the current meta-analysis’ literature search process (following Moher, Liberati, Tetzlaff, & 
 Altmann, 2009). Note. Of the 91 studies (86 papers) included, 24 studies included individual and 
 contextual factors, 65 studies out of the 89 studies regarding individual factors only studied individual  
 factors and 2 studies out of the 26 studies regarding contextual factors only studied contextual factors. 
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INCLUSION CRITERIA

The following criteria were used to select stu-
dies relevant for the current meta-analysis. First, 
we only included studies that examined recy-
cling, operationalized in one of the following 
ways: observed, self-reported, or intended 
recycling. We selected studies that focused on 
general recycling as well as recycling of parti-
cular materials (e.g., plastics, paper). Second, 
we only included studies that examined recy-
cling on the individual or household level. Third, 
studies had to report the statistics necessary 
to calculate the effect size of the relationships 
between individual and contextual factors and 
recycling. If relevant statistics were not repor-
ted, we contacted the authors and asked for 
the information missing. In total 24 researchers 
were contacted, of which seven responded. 
Yet, only two of them provided the statistics 
necessary to include the study in the meta-ana-
lysis. The reason why the other five researchers 
could not provide the data requested was that 
the data was not accessible for them anymore 
(i.e., old data, researcher retired). We further 
had to exclude the paper by Tabernero and 
Hernandez (2011) which was based on the 
exact same datasets as one other paper that 
had been already included in our analyses that 
was reported in a paper by Tabernero, Hern-
andez, Cuadrado, Luque and Pereira (2015). 
This decision was based on the inspection of 
number of participants, mean age, gender dis-
tribution, country and year in which the studies 
were conducted. In this case, we included the 
study that provided most data on correlations 
between variables of interest in the analyses.

DATA EXTRACTION AND CODING

Two coders were involved in the screening, 
selection and extraction processes. They first 
screened all titles and abstracts to select re-
levant studies. In a second step, full papers 
of possibly relevant studies were evaluated 
and a final selection was made in agreement. 
The two coders performed these steps inde-
pendently. Inter-rater agreement was high 
(88.89%). Disagreements were solved through 
discussion. We further used a standardised co-
ding procedure to abstract the following data 
from the articles into a coding table: relevant 
individual factors and their level of specificity 
(i.e., focusing on recycling in particular, or the 
environment in general), relevant contextual 
factors, the operationalization of recycling (i.e., 
intention, self-reported behaviour or observed 
behaviour), country in which the study was 
conducted, target group (i.e., households, stu-
dents or employees), number and gender of 
participants, and the statistics needed to cal-
culate the effect sizes. In total, 91 studies met all 
inclusion criteria and were thus considered to 
be relevant for this meta-analysis, of which 89 
studies reported results on individual factors, 
while 26 studies reported results on contextu-
al factors. Publication year ranged from 1977 
to 2016. Table 5 in the Appendix displays an 
overview of the studies included, and reports 
the number of participants, country, mean age, 
gender distribution, predictors, operationaliza-
tion of recycling, target group, and effect sizes 
including 95% confidence intervals for each 
study. 
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DATA ANALYSES

We ran the meta-analysis with the program 
Comprehensive Meta-Analysis version 3 
(CMA; Borenstein, Hedges, Higgins, Rothstein, 
2014). As studies were assumed to show bet-
ween-study variability and within-study varia-
bility, we chose to use random-effects models 
to calculate the overall effect size (Field, 2003; 
Lipsey & Wilson, 2001; Rosenthal, 1994), which 
is a more conservative test than fixed-effects 
models (Hunter & Schmidt, 2004). 

We used the correlation coefficient r as an in-
dex for the effect size as most of the reported 
studies were correlational. When studies de-
picted other statistics (e.g., t-, F-, or X2-valu-
es) we converted them into r using Rosenthal’s 
(1994) formulas. For the analyses, the correla-
tions were converted to Fisher’s Z metric. For 
display, we transformed the effects obtained 
back into correlations. In research involving in-
dividual differences, effect sizes of .10 are con-
sidered to be small, effect sizes of .20 as medi-
um, and effect sizes of .30 as large (Gignac & 
Szodorai, 2016). For the individual factors that 
were measured at the specific as well as at 
the general level, we report overall effect sizes 
and effect sizes at the two levels. To compare 
the effect sizes of the predictors, we calculated 
the 95% confidence intervals around the effect 
sizes and examined the extent to which they 
overlap. We consider effect sizes to be signifi-
cantly different from each other when the 95% 
confidence intervals overlap less than half the 
distance of one side of the confidence interval 
(Masson & Loftus, 2003). 

Some papers included multiple predictors of 
recycling or multiple indicators of recycling, 
in which case multiple effect sizes could be 

extracted for one sample. As these effect sizes 
are not independent from each other, we poo-
led all effect sizes from one study to yield an 
average r. In case multiple effect sizes could be 
obtained from one study for different modera-
tor analyses, we segregated the effect sizes 
needed for a particular moderator analysis. 
This implies that the total number of effect sizes 
is larger than the number of studies included in 
this meta-analysis (cf. Van Zomeren, Postmes, & 
Spears, 2008).

TESTING FOR HETEROGENELTY

To assess homogeneity across studies, Q and 
I2 statistics were calculated for each predictor 
(Higgins & Green, 2011). The Q statistic is a test 
of homogeneity across studies. Specifically, it 
reveals whether effect sizes vary substantial-
ly across studies. If heterogeneity is observed 
across studies, this suggests that moderators 
may play a role, and that it is worthwhile to ex-
plore this. I2  reveals the ratio of true heteroge-
neity to total variation in reported studies, and, 
hence, reveals the proportion of systematic 
variation that can potentially be explained by 
moderator variables. For the moderator ana-
lysis of operationalization of recycling and tar-
get group, we collapsed the results across the 
specificity level of the individual factors. Hence, 
for the moderator analysis we did not differen-
tiate between individual factors on a specific 
and general level. The reason for this was that 
the number of studies would have been too 
small for the moderator analyses at each level 
separately. 
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CORRECTION FOR ATTENUATION
 
The I2 -statistic may not only reflect pure bet-
ween-study variations that can be accounted 
for by moderators, but may also be affected 
by artifacts, such as measurement error. If not 
controlling for measurement error, the estimati-
on of the strength of the moderators may be 
overestimated. Therefore, we also report cor-
relations corrected for measurement error. For 
this, we extracted the reliability of measures 
(Cronbach’s alpha) from the primary studies 
and corrected for measurement error following 
Hunter and Schmidt (1990). Yet, in our sample, 
we could only compute the correlation correc-
ted for measurement error in 31% of the cases 
(Cohen’s Alpha was between .35 and .99). The 
reason for this was that primary studies either 
used one-item scales, or did not report the re-
liability coefficients of the independent variab-
le or the dependent variable. The latter was 
especially considerable in the case of contextu-
al factors; only one study reported Cronbach’s 
alpha of the measure ‘recycling facilities’ nee-
ded to compute the corrected correlation. For 
predictors, 9.9% of the missing data was due to 
one-item scales. For the dependent variables, 
the percentage of missing data due to one-
item scales was higher, namely 37.64%. Con-
sequently, the majority of the analyses inclu-
ding the corrected correlations was based on 
a limited number of studies (oftentimes less than 
four), in which case moderator analyses are 
problematic (Fu et al., 2011; see also Thompson 
and Higgins, 2002), indicating that results ba-
sed on correlations corrected for measurement 
error should be interpreted with care. 

PUBLICATION BIAS

We report three indices to test publication 
bias for each predictor variable, collapsing 
across levels of specificity as we did for the 
moderator analysis: funnel plot, trim and fill 
analysis and Rosenthal’s fail-safe N. All three 
approaches have been criticized for different 
reasons (e.g., Carter, Hilgard, Schönbrodt, & 
Gervais, 2017; Ioannidis & Trikalinos, 2007; 
Terrin, Schmid, Lau, & Olkin, 2003), we there-
fore decided to report all three, and examine 
if the funnel plot, the trim and fill analysis and 
Rosenthal’s fail-safe N converge on a conclusi-
on. A funnel plot is a test for asymmetry (Egger, 
Smith, Schneider, & Minder, 1997). This ana-
lysis depicts the pattern of the effect size of 
each study against its standard error. If studies 
do not scatter systematically around the ob-
served effect size, a publication bias is likely. 
In the case of publication bias, larger studies 
typically cluster at the top of the graph in a fun-
nel plot, while smaller studies tend to spread 
out at the bottom, as smaller studies tend to 
show more sampling variation. Next, to inves-
tigate the adjusted effect size if more non-si-
gnificant results were included in the analysis, 
a trim and fill analysis was conducted (Duval 
& Tweedie, 2000). In this iterative method, the 
effect sizes are re-computed until effect sizes 
are distributed systematically. We lastly com-
puted Rosenthal’s fail-safe N, which reports the 
number of studies that would need to be inclu-
ded to make the overall effect size insignificant 
(Rosenthal, 1991). 
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Results

Table 1 and 2 display an overview of the effect 
sizes of all individual and contextual factors, in-
cluding the confidence interval, the Z-statistics 
and the significance level, the number of stu-
dies, and participants. Figure 2 displays a gra-
phical depiction of the uncorrected and correc-
ted correlations. Overall, among the individual 
factors, particularly recycling self-identity, per-
sonal norms towards recycling, past recycling, 
and perceived behavioural control over recy-
cling were strongly related to recycling. Among 
the contextual factors, the possession of a recy-
cling bin and house ownership appeared to be 
strong predictors of recycling. Importantly, the 
analyses yielded that the confidence intervals 
around the effect sizes were small, indicating 
that the assessment was rather robust. Table 3 
presents three results of the analyses to assess 
whether a publication bias is likely. In general, 
the results of the three indices of publication 
bias converged on a clear conclusion that in 
most of the cases publication bias was not an 
issue, except for some variables (i.e., attitudes, 
injunctive norms, anticipated affect, and to a 
lesser extent, recycling facilities and distance 
to drop off location). In the following, we will 
discuss the results for each predictor in more 
detail, again in alphabetical order. 

EFFECT SIZE INDIVIDUAL FACTORS

The results revealed that anticipated affect 
was significantly related to recycling (r = .26; 
kstudies (ks) = 8; keffect sizes (ke) = 15), with a 
medium effect size. The results of the funnel plot 
revealed that publication bias may have been 
present for anticipated affect. This was in line 
with the results of Rosenthal’s fail-safe N that 
indicated that not that many studies would be 
needed to render the effect size of anticipated 
affect non-significant. The trim and fill analysis 
showed that 4 studies were trimmed for anti-
cipated affect; the adjusted effect sizes would 
be lower. Yet, the confidence interval of the ad-
justed effect size substantially overlapped with 
the confidence interval around the obtained 
effect size, suggesting that we can be rather 
confident about the results. 
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Table 1. Effect Sizes of Individual Factors 

 038 
 

A considerable number of studies examined 
the effect of specific and general attitudes on 
recycling. Specific attitudes were a relatively 
strong predictor of recycling (r = .34; ks = 51; 
ke = 108), yielding a large effect size. With 
a medium effect size, general attitudes were 
significantly less strongly related to recycling 
(r = .19; ks = 32; ke = 82), as reflected in the 
non-overlapping confidence intervals of speci-
fic and general attitudes. The confidence inter-
vals around the effect sizes of specific and ge-
neral attitudes were small, suggesting that the 
results were robust. The funnel plot suggested 
that a publication bias may have been present 
for attitudes. This was in line with the results of 
the trim and fill analysis that showed that 23 
studies were trimmed. This suggested that if 
more unpublished studies had been included 
in this meta-analysis, the effect size for attitu-
des would have been considerably lower. At 
the same time, Rosenthal’s fail-safe N indicated 
that relatively many studies would be needed 
to yield a non-significant effect size.  

Specific descriptive norms regarding recycling 
were relatively strongly related to recycling 
(r = .33; ks = 13; ke = 31), the effect size was 
large, and confidence interval were relatively 
small. General descriptive norm regarding 
pro-environmental behaviour was one of the 
strongest predictors at the general level (r 
= .38; ks = 2; ke = 4) with a large effect size. 
The confidence interval of specific descriptive 
norms completely overlapped with the confi-
dence interval of general descriptive norms, 
suggesting that the level of specificity of de-
scriptive norms did not play a big role. Yet, as 
the confidence interval of general descriptive 
norms was somewhat large and the number 
of studies examining general descriptive norms 
was relatively low, these results should be in-
terpreted with caution. Findings indicated that 
there was no trace of publication bias. 

Relatively few studies examined specific (ks = 
6; ke = 9) and general self-identity (ks = 5; ke = 
6). As a behaviour-specific indicator, recycling 

Table 2. Effect Sizes of Contextual Factors
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self-identity was the strongest predictor of 
recycling (r = .48) with a small confidence inter-
val. Similarly, general environmental self-identi-
ty was relatively strongly related to recycling, 
with a large effect size (r = .30), but with a large 
confidence interval. The 95% confidence inter-
vals of recycling self-identity and environmental 
self-identity substantially overlapped, sugge-
sting that the level of specificity of this variable 
did hardly affect the strength of the effect size. 
As can be seen in Table 3, analyses revealed 
no hint of publication bias for self-identity. 

The effect size of injunctive norms regarding 
recycling was strong with a relatively small 
confidence interval (r = .33; ks = 32; ke = 67). 
The small confidence interval suggested that 
this result was rather robust. Injunctive norms 
towards pro-environmental behaviour were 
less strongly related to recycling (r = .21; ks = 
2; ke = 3), yielding medium effect sizes, but this 
result should be interpreted with care as the 
effect size assessment was based on two stu-
dies only. The confidence intervals of the spe-
cific and general injunctive norms overlapped 
less than half the distance of one side of the 
confidence interval, suggesting that injunctive 
norms regarding recycling were significantly 
more strongly related to recycling than injunc-
tive norms towards pro-environmental behavi-
our. With respect to publication bias, results of 
the funnel plot revealed that publication bias 
may have be an issue. Similarly, the results of 
the trim and fill analysis showed that 15 studies 
were trimmed for injunctive norms, and the ad-
justed effect sizes would be substantially lower. 
This suggested that if more unpublished studies 
had been included in this meta-analysis, the 
correlations between recycling and injunctive 

norms would be considerably lower. Yet, Ro-
senthal’s fail-safe N indicated that relatively 
many studies would be needed to render the 
effect non-significant.

The results further revealed that knowled-
ge about recycling (r = .20; ks = 15; ke = 28) 
and general knowledge (r = .21; ks = 9; ke = 
20) were related to recycling, yielding medi-
um effect sizes. The analysis was based on a 
considerable number of studies and the confi-
dence intervals of both variables were relati-
vely small, indicating that the assessment was 
robust. Interestingly, the confidence intervals al-
most entirely overlapped. This suggested that 
the level of specificity of knowledge was hard-
ly related to the strength of the effect size. The 
analysis further revealed that publication bias 
was unlikely for knowledge.

Past recycling appeared to be one of the pre-
dictors that was most strongly related to recy-
cling, with a large effect size (r = .41; ks = 15; ke 
= 24). Past recycling was investigated relatively 
often and the confidence interval of this vari-
able was relatively small, suggesting that the 
results were robust. Analysis revealed no hint 
of publication bias for past behaviour.

Specific perceived behavioural control ap-
peared to be strongly related to recycling (r = 
.39; ks = 45; ke = 80). This result was based on 
a considerable number of studies. Perceived 
behavioural control to engage in pro-environ-
mental behaviour in general was less strongly 
related to recycling (r = .18; ks = 9; ke = 13), with 
a small to medium effect size. The confidence in-
tervals of both variables were relatively small 
and did not overlap, suggesting that the re-
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sults were robust, and that specific perceived 
behavioural control was a better predictor of 
recycling than general perceived behavioural 
control. In the case of perceived behavioural 
control, publication bias was unlikely. 

Among the behaviour-specific individual fac-
tors, personal norms regarding recycling ap-
peared to be one of the strongest predictors 
of recycling (r = .42; ks = 23; ke = 45). A con-
siderable number of studies investigated the 
relationship between specific personal norms 
and recycling and the confidence interval was 
small, indicating that the assessment was ro-
bust. Personal norms to engage in pro-environ-
mental behaviour in general was relatively 
weakly related to recycling (r = .14; ks = 3; ke 
= 3), with small to medium effect sizes, but this 
result should be interpreted with care as this ef-
fects size assessment was only based on three 
studies. Personal norms towards recycling were 
more strongly related to recycling than general 
personal norms, as reflected in the non-over-
lapping 95% confidence intervals. Findings in-
dicated that there was no trace of publication 
bias for personal norms to engage in pro-en-
vironmental behaviour in general.
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Figure 2. Uncorrected correlations (grey) and correlations corrected for measurement error (white). 

Note. Error bars represent 95% confidence interval. S = specific, focusing on recycling; G = general. * Correlations are 
based on less than 4 studies and should be interpreted with caution. Corrected correlations were not computed 
for general injunctive norms nor for any of the contextual factors the paper did not report the data to assess the 
corrected correlations (only one study on recycling facilities reported Cronbach’s alpha to calculate the corrected 
correlations). 
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Biospheric values and recycling were relati-
vely strongly related (r = .24; ks = 8; ke = 13), 
yielding a medium effect size. The results of the 
funnel plot, trim and fill analysis and Rosent-
hal’s fail-safe N did not point to a publication 
bias for values. 

EFFECT SIZE CONTEXTUAL FACTORS

Regarding the housing situation, the type of 
house (r = .12; ks = 9; ke = 21) and house ow-
nership (r = .16; ks = 3; ke = 4) were both positi-
vely related to recycling with small to medium 
effect sizes. Yet, relatively few studies included 
these variables, and the confidence intervals 
around the effect size of both variables were 
relatively large, suggesting that the assess-
ment of these variables was not very robust. 
The results of the funnel plot, trim and fill analy-
sis and Rosenthal’s fail-safe N did not point to 
a publication bias of type of house and house 
ownership. 

In the case of local circumstances, possession 
of a bin was relatively strongly related to recy-
cling with a medium effect size (r = .24; ks = 5; 
ke = 7). The number of studies examining this 
relationship was low. Yet, the confidence inter-
val around the effect size was relatively small, 
suggesting that the effect size assessment of 
possession of a bin was rather robust. Publicati-
on bias did not seem to be an issue here. 
 
Distance towards a drop-off location was only 
weakly related to recycling (r = -.11; ks = 3; 
ke = 10) with a small confidence interval. As 
the number of studies examining distance to a 
drop-off location was low, the results should be 

interpreted with caution. The three indices of 
publication bias did not converge on a con-
clusion. Specifically, the results of Rosenthal’s 
fail-safe N indicated that relatively few studies 
with effect sizes of zero would be needed to 
yield non-significant effect sizes, whereas the 
results of the funnel plot and the trim-and fill 
analyses revealed that publication bias was 
not an issue. 

The effect size of recycling facilities in place was 
strong but not statistically significant (r = .26; ks 
= 12; ke = 25) as reflected in the confidence 
interval that includes zero and a nonsignificant 
Z-statistic. However, the number of studies exa-
mining recycling facilities in place was consider-
able. The results of the analyses of publication 
bias did not converge on a conclusion whether 
publication bias was an issue. Specifically, the 
results of the funnel plot pointed to a publica-
tion bias, whereas the results of the trim and 
fill analysis and Rosenthal’s fail-safe N did not 
do so. 

The results of the relationship between size of 
neighbourhood and recycling showed a medi-
um effect size (r = -.17; ks = 3; ke = 4). Yet, the 
result was only marginally significant, as reflec-
ted in the significance level of Z-statistics (p = 
.07) and in the confidence interval which had 
a higher bound of .02. The number of studies 
included in this analysis was low and the confi-
dence interval relatively large. Hence, this re-
sult should be interpreted with care. Publication 
bias did not seem to be an issue for size of 
neighbourhood. 
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Table 3. Summary of Results to Test Publication Bias 
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Table 3. Summary of Results to Test Publication Bias Table 4. Overview of Correlations and Heterogeneity Test per Predictor (specific and general combined) 
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MODERATOR ANALYSES

As can be seen in Table 4, for all relationships, 
the Q statistics were significant, and the I2 sta-
tistics suggest that the proportion of systematic 
variation that can potentially be explained by 
moderator variables was high. This indicated 
that moderators may have played a role, and 
that it was worthwhile to explore this. As indi-
cated earlier not differentiate between the 
specific and general conceptualisation of the 
predictors. 

We first tested the influence of the conceptua-
lisation of recycling as a moderator. As expec-
ted, the predictors were more strongly related 
to the intention to recycle (r = .41; 95% CI [.34; 
.48]; ks = 30; ke = 182) than to self-reported 
recycling behaviour (r = .28; 95% CI [.25; .30]; 
ks = 70; ke = 396) and particularly than to ob-
served recycling behaviour (r = .13; 95% CI [.09; 
.17]; ks = 9; ke = 50; Q(2) = 165.67, p < .001). This 
suggested that the individual and contextual 
factors better explain intention to recycle than 
self-reported recycling behaviour, and particu-
larly better than observed recycling behaviour. 
We next compared the confidence intervals 
around all predictors for different conceptua-
lisations of recycling. Figure 3 shows that the 
95% confidence intervals around intention to 
recycle, self-reported recycling behaviour, and 
observed recycling behaviour did not overlap 
for attitudes, perceived behavioural control, 
and personal norms suggesting that attitudes, 
perceived behavioural control and personal 
norms could better predict intention to recyc-
le than self-reported recycling behaviour and 
particularly compared to observed recycling 
behaviour. In a similar vein, anticipated affect 
could better predict intention to recycle than 
self-reported behaviour, but not better than 

observed recycling behaviour, as reflected in 
the 95% confidence intervals that did not over-
lap. Interestingly, descriptive norms, self-identi-
ty and past behaviour did not seem to better 
explain intention to recycle than self-reported 
recycling behaviour. No studies looked at the 
relationship of descriptive norms nor self-iden-
tity and observed behaviour; less than four 
studies did this for past behaviour. The results 
showed that past behaviour could predict 
recycling intention better than observed beha-
viour, while the relationship between past be-
haviour and self-reported recycling and past 
behaviour and observed recycling behaviour 
did not seem to differ. This result was similar to 
the one of injunctive norms: intentions could be 
better explained than self-reported and ob-
served recycling behaviour whereas the confi-
dence intervals of self-reported and observed 
recycling behaviour overlapped. Furthermore, 
the results suggested that knowledge and 
values could better explain self-reported recy-
cling behaviour than intention to recycle. This 
counterintuitive finding may have been due 
to the small number of studies that examined 
self-reported recycling behaviour (less than 4), 
hence these results should be interpreted with 
caution. To sum up, the majority of predictors 
were most strongly related to intentions, and 
less to self-reported and observed behaviour. 

When we examined whether the obtained ef-
fect sizes for contextual factors depended on 
the operationalization of recycling, the results 
were not conclusive (see Figure 4). This is due 
to the limited number of studies examining the 
relationships between contextual factors and 
recycling. Notably, for none of the predictors, 
all three operationalizations of recycling were 

 046 
 

assessed. Furthermore, only in the cases of 
self-reported recycling behaviour and type 
of house, recycling facilities, and possession of 
recycling bin, the analysis was based on more 
than four studies. All of the 95% confidence in-
tervals overlapped. Hence, based on the data 
available, no firm conclusions can be drawn on 
whether contextual factors better predict in-
tentions to recycle than self-reported recycling 
and observed recycling behaviour.

The second moderator, namely, the target 
group, did not emerge as a significant mode-
rator variable: Q(2) = 1.40, p = .50, indicating 
that effect sizes were similar for households, 
students, and employees in organisations 
(rhouseholds = .30; 95% CI [.27; .33]; ks = 70; ke 
= 526; rstudents = .26; 95% CI [.19; .33]; ks = 16; 
ke = 86; remployees = .27; 95% CI [.17; .37]; ks 
= 5; ke = 16). This means that similar individual 
and contextual factors underlain the recycling 
of households, students and employees. As this 
moderator variable appeared to be non-signi-
ficant at the general level, we did not run ad-
ditional analysis for each predictor separately.
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Figure 3.  Uncorrected correlations of individual factors for intention to recycle (grey), self-reported (white) and   
 observed recycling behaviour (dotted). 

Note. Error bars represent 95% confidence interval. * Correlations are based on less than 4 studies and should be 
interpreted with caution. No studies examined correlations between observed recycling behaviour and descriptive 
norm, self-identity and values, respectively, so these do not appear in the Figure. 
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Figure 4.  Uncorrected correlations of contextual factors for intention to recycle (grey), self-reported (white) 
 and observed recycling behaviour (dotted). 

Note. Error bars represent 95% confidence interval. * Correlations are based on less than 4 studies and should 
be interpreted with caution. No studies examined correlations between intention to recycle and house owners-
hip and size of neighbourhood; between observed recycling and type of house, recycling facilities, possession of 
recycling bin, distance to drop-off location and size of neighbourhood, respectively, so these do not appear in 
the Figure. 
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CORRELATIONS CORRECTED FOR 
MEASUREMENT ERROR

When correcting for measurement error, effect 
sizes were generally larger, increasing bet-
ween .01 for general personal norms to .32 
for past recycling behaviour (see Figure 2 for 
an overview of the uncorrected and corrected 
correlations). Yet, many corrected correlations, 
including the one of general self-identity, were 
based on a very small number of studies and 
should therefore be interpreted with caution. 
This was also reflected in the confidence inter-
vals of the corrected correlations: they were 
much wider than the confidence intervals of 
the uncorrected correlations, indicating that 
we could be less confident about the effect 
sizes assessed. Yet, the overall pattern of the 
results was similar to the pattern of the results 
of the uncorrected correlations, again showing 
that recycling self-identity, past recycling be-
haviour and personal norms towards recycling 
were most strongly related to recycling, while 
attitudes towards the environment, personal 
norms towards pro-environmental behaviour 
and recycling and environmental knowledge 
were relatively weakly related to recycling. 

Discussion

The aim of the current meta-analysis was to ex-
amine the extent to which different individual 
and contextual factors predict recycling across 
studies. Furthermore, we aimed to investigate 
if the operationalisation of recycling and the 
target group studied influence the strength of 
these relationships. Overall, the results revea-
led that individual as well as contextual factors 

were related to recycling, with effect sizes ran-
ging from small (e.g. for type of house) to lar-
ge (e.g. for recycling self-identity and personal 
norms towards recycling). Furthermore, the con-
fidence intervals around the effect sizes were 
small, suggesting that we can be confident 
about the effect sizes reported. This conclusi-
on was further supported by the finding that 
except for the variables anticipated affect, at-
titudes and injunctive norms, no indication of 
publication biases was found. 

SPECIFIC INDIVIDUAL FACTORS

Consistent with the compatibility principle (Aj-
zen, 1996), the results of the meta-analysis 
indicated that behaviour-specific individual 
factors, such as attitudes towards recycling, are 
better predictors of recycling than general pre-
dictors, such as environmental attitudes; beha-
viour-specific factors were also more studied 
than general factors. More precisely, our fin-
dings indicate that one’s recycling self-identity 
is most strongly related to recycling: individuals 
seeing themselves as a person who recycles 
are more likely to recycle. Recycling self-identity 
is likely to encourage recycling, as individuals 
are motivated to act upon how they see them-
selves in order to be consistent (cf. Dietz et al., 
2005). Next, our findings show that one’s past 
recycling behaviour is strongly related to recy-
cling. This may indicate that recycling is habitual. 
Yet, previous recycling may also affect recycling 
via a different process. Past recycling may in-
fluence how people see themselves, hence 
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strengthening the recycling self-identity, and in 
turn affecting recycling. Indeed, research sug-
gests that environmental self-identity is strengt-
hened when people are reminded of their past 
pro-environmental behaviour, which in turn 
promotes other pro-environmental actions (Van 
der Werff et al., 2014). Future research is nee-
ded to explore why previous recycling affects 
current recycling, and particularly consider the 
role of habits and recycling self-identity in this 
process. 

Our results further suggest that both personal 
and social (descriptive and injunctive) norms 
towards recycling are positively related to 
recycling, all showing large effect sizes: people 
are more likely to recycle when they feel mo-
rally obliged to recycle, when they think others 
do so as well and when they believe others 
to approve recycling. Furthermore, a relatively 
strong relationship between perceived beha-
vioural control over recycling and recycling was 
observed. This is in line with the results of the 
meta-analysis by Bamberg and Möser (2007), 
showing that the intention to engage in pro-en-
vironmental behaviour in general is stronger if 
the perceived ability to perform this behaviour 
is higher. The current meta-analysis adds to the-
se findings that perceived behavioural control 
is also strongly related to recycling as a specific 
type of pro-environmental behaviour. Attitudes 
towards recycling also held large effect sizes. 
This is consistent with literature showing that in-
dividuals who evaluate a particular behaviour 
more favourably are more likely to engage in 
this behaviour (cf. Ajzen, 1991). Based on the 
findings of this meta-analysis, we showed that 

this finding also applies to recycling: individuals 
evaluating recycling more favourably are more 
likely to recycle their waste. 

Anticipated affect was related to recycling as 
well: people were more likely to recycle if they 
anticipated this would yield positive feelings, or 
if they anticipated that not recycling would eli-
cit negative feelings. This finding highlights the 
fact that besides cognitive factors, emotional 
factors are also important to consider as pre-
dictors of recycling (Haidt, 2001; Zajonc, 1980). 
Interestingly, knowledge about how to recycle 
was less strongly related to recycling than mo-
tivational factors. Other studies also revealed 
that knowledge is less predictive of environ-
mental behaviour than motivational factors 
(e.g., Hornsey, Harris, Bain, & Fielding, 2016; 
Schultz, 1999; Ünal, Steg, & Gorsira, 2018). 
Some authors have argued that knowledge 
may particularly affect behaviour when peo-
ple are motivated to engage in the behavi-
our in the first place, suggesting an interaction 
effect between knowledge and motivational 
factors (Bolderdijk, Gorsira, Keizer, & Steg, 
2013). Future studies are needed to examine 
whether knowledge particularly affects recy-
cling among those who are strongly motivated 
to recycle.  

GENERAL INDIVIDUAL FACTORS

Our results further suggest that all general in-
dividual factors were related to recycling. In-
terestingly, the overall pattern of these results 
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was comparable to those of individual factors 
that were assessed at the specific level. Yet, 
the relationships were generally weaker. A 
stronger environmental self-identity appeared 
to be related to more recycling. This finding is 
in line with previous research revealing that 
environmental self-identity is an important pre-
dictor of a wide range of pro-environmental 
behaviours (Whitmarsh & O’Neill, 2010; Van 
der Werff et al., 2013a; Van der Werff et al., 
2013b), among which recycling (e.g., Gatersle-
ben, Murtagh, & Abrahamse, 2014; Nigbur et 
al., 2010; Peters, Van der Werff, & Steg, 2018). 
Biospheric values were also positively rela-
ted to recycling behaviour. This finding is in line 
with previous studies that generally showed 
that the more individuals endorse biospheric 
values, the more likely they are to engage in 
pro-environmental behaviour such as recycling 
(De Groot & Steg, 2007, 2008). In line with the 
results of the specific individual factors, descrip-
tive norms as well as injunctive norms towards 
pro-environmental behaviours in general are 
related to recycling, with a medium effect size. 
The more people think others act pro-environ-
mentally or others expect them to act pro-en-
vironmentally, the higher the likelihood that 
they recycle their waste. However, the results 
on the relationships between recycling and ge-
neral descriptive and injunctive norms should 
be interpreted with care, as these results were 
only based on two studies each. Knowledge 
about environmental problems and general 
environmental attitudes were also related to 
recycling behaviour, indicating that individu-
als who are knowledgeable about the causes 
and consequences of environmental problems 
and are concerned about the environment 
are more likely to recycle, yielding a medium 

effect size. Furthermore, the more individuals 
feel able to engage in pro-environmental be-
haviour in general, the more likely they are to 
recycle. Interestingly, personal norms to enga-
ge in pro-environmental behaviour were only 
weakly related to recycling. This implies that in-
dividuals who feel morally obliged to engage 
in pro-environmental behaviour in general are 
only slightly more likely to also engage in recy-
cling. Again, these results should be interpreted 
with caution as only three studies investigated 
this relationship.

CONTEXTUAL FACTORS

Our meta-analysis further showed that cont-
extual factors are consistently related to recy-
cling. More precisely, this meta-analysis re-
vealed that the possession of a recycling bin 
is relatively strongly related to more recycling, 
whereas the size of the neighbourhood and 
the distance to a drop-off location were less 
strongly related to recycling. Furthermore, the 
recycling facilities in place were not significant-
ly related to recycling. House ownership and 
house type were relatively weakly related to 
recycling, with a small to medium effect size, 
suggesting that that these factors are less rele-
vant for recycling. Specifically, people owning 
a house are somewhat more likely to recycle 
than those renting a house. People living in a 
single-family house are somewhat more likely to 
recycle compared to people living in an apart-
ment. Yet, the number of studies including these 
contextual factors was low and the confidence 
interval of the effect sizes for indicators of local 
circumstances were relatively large, suggesting 
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that we can be less confident about the effect 
sizes for contextual factors. 

MODERATOR ANALYSIS

We found that attitudes, perceived behavi-
oural control, personal norms and injunctive 
norms better predicted intention to recycle 
than self-reported recycling behaviour, and 
particularly compared to observed recycling 
behaviour. Furthermore, anticipated affect 
could better predict intentions to recycle than 
self-reported recycling behaviour and past be-
haviour was more strongly related to intentions 
to recycle than to observed recycling behavi-
our. This may point to an intention-behaviour 
gap suggesting that motivation is more likely 
to strengthen intentions than promoting ac-
tual behaviour (Kollmus & Agyeman, 2002). 
This suggests that future research should cle-
arly distinguish between the different outcome 
variables as this may lead to different results. 
Moreover, it shows that it is important to not 
only study intentions to recycle and self-repor-
ted recycling behaviour; it seems essential to 
study actual behaviour as well. In line with this, 
future studies could examine why the individual 
factors better predict intentions than behavi-
our. Specifically, which factors deter individuals 
who have (strong) intentions to recycle from en-
gaging in this behaviour? May self-reported 
recycling reflect recall problems that people 
face when filling in a questionnaire? The results 
of the moderator analysis of the operationa-
lization of recycling for contextual factors was 
inconclusive due the limited number of studies 

investigating contextual factors. Future studies 
should more systematically investigate the in-
fluence of contextual factors on different indi-
cators of recycling and examine whether these 
can better explain intention to recycle than 
self-reported or observed recycling behaviour. 

Interestingly, our findings suggest that the re-
lationships between individual and contextu-
al factors on the one hand and recycling on 
the other hand, did not differ across different 
target groups. Notably, we found that similar 
factors influence the recycling of households, 
students, and employees in organisations. This 
is an important finding, suggesting that similar 
strategies can be employed to promote recy-
cling across different target groups; we come 
back to the practical implications of these fin-
dings below. Interestingly, our results differ from 
previous research that has suggested that 
different factors may play a role in explaining 
pro-environmental behaviour for different tar-
get groups (e.g., students versus households; 
Abrahamse & Steg, 2013, Lokhorst et al., 2011). 
These studies, however, examined different ty-
pes of pro-environmental behaviours whereas 
we investigated recycling in particular. Future 
research is needed to examine under which 
conditions different factors underlie behaviour 
of different target groups, and why this may be 
the case. 

THEORETICAL IMPLICATIONS AND 
FUTURE RESEARCH

The current meta-analysis revealed that both 
individual and contextual factors are important 
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predictors of recycling. Most of the individual 
factors included in this meta-analysis have been 
included in theories to explain environmen-
tal behaviour, such as the Theory of Planned 
Behaviour (Ajzen, 1991), the Norm-Activati-
on-Model (Schwartz & Howard, 1981), or the 
Value-Belief-Norm theory on environmentalism 
(Stern, 2000), but only few studies tested these 
theories explicitly. In fact, some studies on recy-
cling were based on the Theory of Planned 
Behaviour (Ajzen, 1991). This theory proposes 
that behaviour is influenced by intentions, and 
that intentions in turn depend on attitudes, 
perceived behavioural control, and subjecti-
ve norms (similar to injunctive norms). Our me-
ta-analysis shows that the variables included 
in the Theory of Planned Behaviour are rather 
strongly related to recycling. Yet, importantly, 
this meta-analysis suggests that recycling not 
only depends on individual and social costs 
and benefits considerations, as reflected in 
attitudes and social norms towards recycling 
and perceived behaviour control, but also on 
moral and environmental costs and benefits, as 
reflected in environmental self-identity, values 
and personal norms. This is in line with other 
research showing that pro-environmental be-
haviour is not primarily motived by individual 
costs and benefits, but that normative and 
environmental concerns play a key role (e.g., 
Whitehead & Cherry, 2007; Steg, Bolderdijk, 
Keizer, & Perlaviciute, 2014; Steg, Perlaviciute, 
& Van der Werff, 2015). In line with this, the 
Norm Activation Theory (Schwartz & Howard, 
1981), the Value-Belief-Norm theory of environ-
mentalism (Stern, 2000) and the Value-Identi-
ty-Personal norm model (Ruepert et al., 2016; 
Van der Werff & Steg, 2016) may be relevant 
when explaining recycling. These theories have 

in common that they focus on normative or 
moral considerations. Specifically, all three 
theories propose that personal norms influ-
ence pro-environmental behaviour, but they 
include different antecedents of personal 
norms. Importantly, the results of the current 
meta-analysis suggest that variables from dif-
ferent theoretical frameworks such as recycling 
self-identity (Value-Identity-Personal norm mo-
del), personal norms towards recycling (Norm 
Activation Theory, Value-Belief-Norm theory 
of environmentalism, Value-Identity-Personal 
norm model), and perceived behavioural con-
trol over recycling (Theory of Planned Behavi-
our), seem most relevant in explaining recycling. 
This suggests that an integrated approach in-
volving different theoretical frameworks may 
be needed to better explain recycling. 
 
To be able to test the predictive power of 
different theories across studies, it would be 
important to also examine the relationships bet-
ween predictors of recycling. Yet, only a few 
studies included in our meta-analysis repor-
ted data on correlations between predictors. 
Hence, it was not possible to test casual re-
lationships between predictors included in the 
current meta-analysis. Exploring relationships 
between predictor variables would shed some 
light on why some predictors were relatively 
weakly and others more strongly related to 
recycling. For instance, biospheric values were 
moderately strongly related to recycling. One 
explanation for this result may be that biosphe-
ric values, as relatively stable and general 
guiding principles for choices and behaviours, 
are likely to influence recycling indirectly via 
behaviour-specific factors such as personal 
norms (cf. Stern, 2000; Ruepert et al., 2016; 
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Van der Werff & Steg, 2016). These findings 
point to several avenues for future research. 
Although key variables of the models discus-
sed above have been included in studies on 
recycling, not all variables from relevant theo-
ries have been included in studies on recycling. 
For example, outcome efficacy that is a key 
variable in the Norm-Activation Model and 
Value-Belief-Norm theory has not been inclu-
ded in studies on recycling. Moreover, the full 
models have hardly been tested in one study, 
and as a consequence, it is not possible to test 
whether the theoretical models are suppor-
ted. Future studies could include key variables 
from different theories, as to examine to what 
extent and under which conditions the Theory 
of Planned Behaviour versus theories focusing 
on normative considerations (Norm Activation 
Theory, Value-Belief-Norm theory, Value-Iden-
tity-Personal norm model) are most predictive 
of recycling. This may reveal under which condi-
tions not only individual factors but also whole 
theories, such as these discussed above, can 
predict recycling.

As yet, only a few studies have investigated the 
influence of contextual factors on recycling. The 
results of this meta-analysis suggest that consi-
dering contextual factors may be crucial. Future 
studies are needed to examine the relationship 
between contextual factors and recycling more 
systematically to ascertain the magnitude and 
consistency of these relationships. Our findings 
on contextual factors point to several avenu-
es for future research. First, future studies could 
more systematically investigate how different 
contextual factors affect recycling, and explore 
other proxies of quality of recycling facilities. A 
recent meta-analysis supports the notion that 

interventions should consider the context in 
which recycling takes place as environmental 
alterations were among the strongest inter-
ventions to promote recycling (Varotto & Spag-
nolli, 2017). Second, most studies examined the 
relationship of individual factors and contextual 
factors on recycling independently. Future rese-
arch could examine to what extent contextual 
factors are related to individual factors, and 
whether both interact. For example, contextu-
al factors may affect recycling via individual 
factors, for instance, via perceived behaviou-
ral control and attitudes. That is, people may 
feel more able to recycle and have more fa-
vourable attitudes to recycle when better recy-
cling facilities are offered. Next, future research 
can study the interaction between individual 
and contextual factors, which will reveal under 
which conditions individual and contextual fac-
tors affect recycling. For example, very conve-
nient recycling facilities may particularly affect 
recycling among those who do not evaluate 
recycling very favourably. Hence, contextual 
factors that make recycling more convenient 
can particularly encourage recycling among 
those who hold a less favourable attitude 
towards recycling who would otherwise not 
recycle. In line with the A-B-C theory (Stern, 
2000), when contextual factors are less likely 
to favour recycling, individual factors may have 
a stronger influence on whether one engages 
in recycling. Specifically, a person with a very 
favourable attitude towards recycling may 
even recycle when contextual factors are not 
very favourable. The interplay between indi-
vidual and contextual factors has hardly been 
studied, with a few exceptions (Best & Kneip, 
2011; Tabernero et al., 2015; Vining & Ebreo, 
1992). Future studies are needed to examine 
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  There are two issues that we would 
like to raise concerning the interpretation 
and the practical implications of correc-
ted correlations. First, when there is no 
or only a small effect in the population, 
the corrected correlations are likely to 
overestimate the effect size, with the 
overestimation becoming stronger the 
lower the reliability coefficient is (Hunter 
& Schmidt, 1990; Murphy, 2003; Zhao, 
2017). In a similar vein, there is evidence 
to suggest that there is no difference 
between the uncorrected and corrected 
correlations comparing it to real-world 
data (Zhao, 2017; also see the discussi-
on on correcting for artifacts by Murphy, 
2003). Second, correcting for measure-
ment errors assumes that concepts can 
be measured in a perfect way, while 
this is hardly ever the case in practice. 
In case of low alpha’s, many studies 
are needed to assess the effect in an 
adequate way and confidence intervals 
are likely to be relatively large. This 
suggests that one should be careful with 
overestimating the value of correlations 
corrected for measurement error as the 
interpretation and the practical implica-
tions can be debated. 

3

3

the interplay between individual and contex-
tual factors and its relationship with recycling.

LIMITATIONS

A limitation of the current meta-analysis is that 
the correlations corrected for measurement er-
ror were only based on a very small number 
of studies, as many studies did not report reli-
abilities. These results should therefore be inter-
preted with caution. Future studies on recycling 
should systematically report reliabilities as well 

as means and standard deviations of scales 
to ensure that future meta-analyses can better 
correct for artifacts. Interestingly, we noticed a 
trend that particularly papers published befo-
re the 2000’s did not report these measures, 
suggesting a development towards reporting

reliabilities, 
means and 
s t a n d a r d 
dev ia t ions 
of scales has 
taken place 
in the last 
20 years. 
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PRACTICAL IMPLICATIONS

Our meta-analysis suggests that both individual 
and contextual factors can be targeted to pro-
mote recycling. Interventions to promote recy-
cling will be particularly effective if they target 
the most predictive individual and contextual 
factors of recycling. This meta-analysis indicates 
that interventions could best target recycling- 
and environmental-self-identity, past recycling 
behaviour, attitudes towards recycling, per-
sonal norms towards recycling, perceived be-
havioural control over recycling, and among 
contextual factors, the possession of a recycling 
bin. Various strategies could be employed in 
this respect. Regarding the contextual factors, 
recycling facilities and collection systems could 
be made more convenient and more easily 
accessible. For example, the frequency of col-
lection could be increased, and recycling facili-
ties could be placed closer to one’s home (e.g., 
kerbside collection systems, or better storage 
facilities in one’s home). Improving recycling fa-
cilities may not only affect behaviour directly, 
but also indirectly by strengthening attitudes 
or perceived behaviour control to recycle by 
making recycling more feasible and attractive. 
In addition to the contextual factors included 
in this meta-analysis, other strategies could 
be employed such as providing incentives or 
rewards for recycling or fines for not disposing 
recyclables correctly. This may, in turn, affect 
attitudes in a positive way, which appeared 
to be a strong predictor of recycling. Financial 
incentives, for example, seemed to be relati-
vely effective in stimulating recycling as long as 
they are in place. However, it is not clear why 
financial incentives may particularly work to sti-
mulate recycling (Maki, Burns, Ha, & Rothman, 
2016). 

Various strategies can be employed that target 
the motivational factors enhancing recycling. 
For example, feedback can be provided on 
one’s recycling performance, as to make peo-
ple aware of their ‘good’ behaviour. This may 
strengthen their recycling self-identity, as well 
as their environmental self-identity in general, 
which in turn may encourage them to recycle 
more (Van der Werff et al., 2014) and to enga-
ge in other pro-environmental behaviours (Van 
der Werff et al., 2014). 

Furthermore, social modelling can be emplo-
yed: behavioural models can demonstrate the 
desired behaviour, in this case recycling. Such 
social models can strengthen descriptive norms 
to recycle, and enhance perceived behaviour 
control when people perceive concrete guide-
lines on how to recycle. Similarly, information 
can be provided on the extent to which others 
recycle, about one’s own recycling in compari-
son to others, or that others expect a person to 
recycle, which is likely to strengthen descriptive 
and injunctive norms to recycle (Abrahamse & 
Steg, 2013). Alternatively, the negative impact 
of poor waste recycling can be emphasised, 
which is likely to increase people’s awareness 
of the problems and affect recycling attitudes 
positively, and may also strengthen personal 
norms to recycle (Steg, Dreijerink & Abraham-
se, 2005; Stern et al., 1999). Future research is 
needed to test whether the strategies discus-
sed above are indeed effective in promoting 
recycling, and via which processes they do so, 
notably whether the strategies indeed target 
the motivational and contextual antecedents in 
the way we proposed. 
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The latter is pivotal to enhance theory and 
practice on ways to promote recycling.
Interestingly, the meta-analysis suggests that 
there is no need to tailor interventions to dif-
ferent targets groups, notably for households, 
students and employees. Similar factors seem 
to underlie the recycling of these groups. This 
implies that the behaviour-change strategies 
identified above can be implemented on a 
large scale, thereby targeting and motivating 
various groups in society to recycle. By iden-
tifying important and consistent individual and 
contextual factors related to recycling, our 
meta-analysis provides important guidelines 
of which variables could best be targeted in 
future research and in policies, as for example 
of the European Union and the Worldbank, ai-
ming at increasing recycling rates.

CONCLUSION

The current meta-analysis aimed to identify 
the most robust and important predictors of 
recycling across studies. Individual as well as 
contextual factors appeared to be significant-
ly related to recycling. Among these, recycling 
self-identity, past recycling, perceived behavi-
oural control over recycling, personal, descrip-
tive and injunctive norms towards recycling and 
the possession of a bin are most strongly rela-
ted to recycling. Behaviour-specific factors are 
generally better predictors of recycling than 
general factors. Further, the operationalization 
of recycling is critical: individual and contextual 
factors can better predict intention to recycle 
than self-reported recycling behaviour, and 
particularly compared to observed recycling 
behaviour.
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APpendix

Table 5. Overview of studies included
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