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1. INTRODUCTION
Undoubtedly, a significant driver of the contemporary 

environmental policy is the circular economy paradigm. 
Circular economy, unlike an economy based on linear ma-
terial flows, is aimed at reducing the need for raw materi-
als and waste disposal (Bilitewski, 2012; Elia et al., 2017), 
or maintaining the added value in products for as long as 
possible, and thus minimising waste production (Di Maio 
et al., 2017). Therefore, the circular economy paradigm 
is a combination of ecological, economic, technological, 
and social issues. As such, circular economy has gained 
increasing attention amongst scholars, policymakers, and 
industry representatives in recent decades (Geissdoerfer 
et al., 2017). 

The implementation of the circular economy paradigm 
raises the question as to which are the priority fields of in-
tervention. Based on the current state of knowledge, a cir-
cular economy constitutes an innovative business model 
with a focus on new approaches to product design and pro-
duction (Mathews and Tan, 2011; Bocken et al., 2016; Ra-
mani, 2010; Tukker, 2015). Haas et al. (2015) stressed the 
necessity of innovative high-quality recycling technologies. 
Furthermore, effective cooperation between key actors on 
the supply chain is crucial in order to reap the benefits of a 
circular economy (Desrochers, 2004; Chertow, 2007; Lehto-
ranta et al., 2011; Martin et al., 2015). 

The intention to close the loop of product lifecycles 
through increased recycling and re-use cannot be achieved 
in the absence of well-designed incentives aimed at both 
the production sector (Hagelüken et al., 2016) and con-
sumers, with regard to increasing the rates of recycling of 
municipal waste or to achieve a zero-waste target (Ghisel-
lini et al., 2016). 

How to convince residents to participate in recycling 
programs represents one of the main tasks of the waste 
management policy. People’s willingness to recycle differ-
ent materials is influenced by perceived convenience of 
separation, such as a short distance to waste bins (Domina 
and Koch, 2002; Hage et al., 2009; Ando and Gosselin, 2005; 
Mueller, 2013; Struk, 2017), ease of access of drop-off cen-
tres (Derksen and Gatrell, 1993; Domina and Koch, 2002; 
González-Torre and Adenso-Díaz, 2005), or space needed 
for the storage of recyclable materials at home (Ando and 
Gosselin, 2000; Bernstad et al., 2013). Furthermore, the per-
ceived convenience is also dependent on efforts needed to 
recycle (e.g. time) (Garces et al., 2002), or cost spent on 
recycling activities (Ewing, 2001). Miafodzyeva and Brandt 
(2013) also indicate other variables including frequency of 
collection, technical mismatches, cleanliness of recycling 
sites, handling problems, or design of collection points as 
those that determine the convenience of recycling efforts.

However, convenience that depends on technical or or-
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ganisational conditions for separation reflects only a lim-
ited part of the story of consumers’ recycling behaviour. 
According to Miafodzyeva and Brandt (2013), strong pre-
dictors of recycling behaviour are typically moral norms as 
well as available information and environmental concern. 
Other non-pecuniary predictors include warm-glow effect 
as individual’s satisfaction from a pro-environmental ac-
tion (Halvorsen, 2008) and social norms as shared percep-
tions of appropriate behaviour in a society (Abbott et al., 
2013). According to Farrow et al. (2017), social norms via 
social interactions affect the behaviour of an individual in 
many different areas of pro-environmental actions. Some 
scholars even refer to social norms as possible solutions 
for many environmental problems (Nyborg et al., 2016).

In our study, we focus on the role of social norms and 
their influence on the recycling behaviour of consumers in 
greater depth. The Czech Republic may be perceived as 
a country with a mature recycling system as the conve-
nience of recycling (in terms of distance and availability) 
has already reached a high level. A certain part of society 
however is still not willing to take part in recycling efforts. 
We will refer to these people as “chronic non-recyclers” and 
will seek to uncover the reasons for their non-recycling be-
haviour with a focus on their social environment and infor-
mation available. Our aim is to identify ways of motivating 
chronic non-recyclers to participate in waste separation 
and recycling.

We analysed a sample of 1611 cases representing the 
Czech adult population using relevant statistical methods 
such as frequency analysis, reliability checks, and ordered 
logit model. Data originated from extensive research stud-
ies conducted during the year 2017.

First, the current knowledge of social norms and social 
environment (Section 2), and of awareness of recycling 
(Section 3) is illustrated, continuing with a description of 
the Czech waste separation system (Section 4) and defin-
ing the methods used in our analysis (Section 5). In the last 
part, we present the results obtained and discuss them in 
detail (Section 6).

2. SOCIAL NORMS AND SOCIAL ENVIRON-
MENT 

Recycling has been becoming a routine behaviour for 
individuals and a social norm following decades of promo-
tion and education (P&E) campaigns aimed at increasing 
convenience and removing obstacles perceived by people 
when using separation systems. Nyborg et al. (2016) de-
fined social norms as “a predominant behavioural pattern 
within a group, supported by a shared understanding of ac-
ceptable actions and sustained through social interactions 
within that group”. However, Hage et al. (2009) argues that 
it is difficult to distinguish between social and moral norms 
as these social interactions activate moral norms. Defining 
social norms, the pressure of the community and potential 
sanctions are significant aspects in shaping behavioural 
patterns. 

Hage et al. (2009) considers social norms as norms 
enforced by sanctions from others. According to Halvors-
en (2010), when the social norm is strong, sanctions (and 

feelings of guilt) are significant predictors of pro-environ-
mental behaviour. However, Abbott et al. (2013) stated that 
sanctions are not required, when: “social norms become 
internalised so that they do not require an external sanc-
tion mechanism or … the degree of conformity amongst 
the population and the level of expectation are sufficiently 
high for compliance without the need for the threat of ex-
ternal sanctions”. Furthermore, Benabou and Tirole (2006) 
found that rewards and punishments aimed at supporting 
desirable behaviour produced perverse effects when intrin-
sic motivations were crowded out by extrinsic incentives. 
Thøgersen (2008) argued that when individuals identify 
the social norm as legitimate on their own, and not due to 
threats of sanctions, they will not attempt to evade.

Hage et al. (2009) mentioned social norms as a predic-
tor of recycling behaviour particularly in situations in which 
recycling is a publicly visible activity and individuals face 
community pressure (e.g. neighbours, friends, colleagues). 
If recycling is not a visible activity (and no community ex-
pectations concerning the behaviour arise), moral norms 
have higher importance in predicting recycling behaviour 
(Hage et al., 2009). According to Abbott et al. (2013), kerb-
side collection of recyclables is a visible action apparent to 
peers that build a positive self-image.

Thanks to intrinsic motivation, i.e. moral norms or other 
internal variables (Barr, 2007; Saphores and Nixon, 2014) 
people recycle waste even in systems lacking the extrin-
sic motivation stimuli such as charges or fees. Neverthe-
less, part of the population maintains that it is normal not 
to recycle (so called ‘chronic non-recyclers’, or ‘reluctant 
recyclers’). According to Thomas and Sharp (2013), some 
society fractions may hold even non-recycling norms. 
Based on the UK, reported recycling rates remain rather 
low, particularly among younger people aged between 18 
and 24, in lower social classes, and among those living in 
flats or terraced housing. Their decision not to recycle is 
based on a relatively lower concern for waste separation in 
comparison with other social issues, inconvenience, or on 
lack of information relating to waste separation (Pocock 
et al., 2008). According to Yau (2010), the difficulties in a 
high-rise setting arise as a consequence of collective ac-
tion problem typical for anonymous actors. However, when 
economic incentives (such as different types of rewards) 
are introduced, the motivation effect can be maintained. 

Answering the question of how to engage the ‘chronic 
non-recyclers’ or ‘reluctant recyclers’ (label used by Brekke 
et al., 2007) in waste separation may be challenging. It is 
particularly difficult when the waste separation system al-
ready reflects the needs and expectations of households. 
These systems are highly mature and this attribute influ-
ences its performance (Miliute-Plepiene et al., 2016).

Above all, the social pressure on the individual’s inten-
tion to recycle is based on a sense of community, or on 
socioeconomic status of the neighbourhoods (Kurz et al., 
2007). Social approval is important for an individual. Blasch 
and Ohndorf (2015) describe social approval as a source of 
private utility – a kind of immaterial reward that individuals 
receive when they conform to social norms. These results 
correspond with the research of Vicente and Reis (2008), 
Halvorsen (2010), or White and Hyde (2012). According to 
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these authors, the way in which individual behaviour is per-
ceived by others, activates emotional reactions – e.g. bad 
reputation in the community increases a feeling of guilt 
and vice versa. If the individual expects recycling to help 
him gain social approval in the community, then the warm 
glow effect from this activity will increase. 

The importance of social acceptance provided by fam-
ily members, friends, or neighbours was confirmed by Vin-
ing and Ebreo (1990), Oskamp et al. (1991, Ewing (2001) 
and Bruvoll et al. (2002). Social pressure imposed by other 
family members (especially children) plays a special role 
in influencing attitudes towards recycling (Meneses and 
Palacio, 2005; Thomas and Sharp, 2013). As reported by Vi-
cente and Reis (2008), children are not able merely to alert 
household members that recycling is worthwhile: their 
attitudes also represent an investment in the future. As 
adults, they will be responsible for implementing recycling 
patterns in their own households. Ewing (2008) added that 
approximately 50% of households reported how the opin-
ion of other household members was highly appreciated 
and considered.

Aronson et al. (2005) described other important rea-
sons producing a significant influence of social group on 
the behaviour of an individual - social norms are crucial in 
shaping the behaviour of people who are uncertain about 
what decision to take. Individuals believe that others are 
better informed and are therefore inclined to behave in the 
same way as their peers – these peers help individuals 
identify the solution to their uncertainty.

Abbott et al. (2013) reported that the advantage of 
social norms consists in the function of community as a 
monitoring and enforcement unit without governmental 
intervention if social norms are sufficiently activated. In 
this respect, public representatives might adapt measures 
aimed at activation of recycling efforts via activation of so-
cial norms together with implementation of social control 
opportunities, e.g. kerbside collection scheme.

3. WASTE SEPARATION AWARENESS
The willingness to separate waste is also influenced 

by knowledge of separate collection and recycling system. 
P&E campaigns may provide arguments supporting waste 
separation and initiate a two-step flow of communication 
aimed at encouraging people to discuss recycling amongst 
themselves. This is essential as current data show that 
opinion-leaders of chronic non-recyclers, people who are 
closest to the respondent, are usually opponents of waste 
separation, rather than supporters. P&E campaigns can 
play an important role in bringing the issue of recycling and 
its positive impact on the environment to the attention of 
opinion-leaders, who can consequently influence the at-
titudes and behaviour of other people in their social sur-
roundings. However, Halvorsen (2010) concluded that the 
effectiveness of P&E campaigns has reached its limits as 
this measure has been used for a long time in the majority 
of countries and already reached a large part of society. 
To motivate those lacking motivation to recycle may prove 
difficult. On the other hand, to prevent recycling decay (de-
crease of public participation on recycling efforts) Wood-

ard et al. (2005) recommended long-term P&E campaigns. 
The more information people have regarding recycling 

issues (i.e. placement of collection points, information 
about materials that can be separated or collection times 
and frequency), the more likely they are to participate in 
waste separation (Hornik et al., 1995; Garces et al., 2002; 
McDonald and Oates, 2003; Barr, 2007). Furthermore, De 
Young (1989), McDonald and Oates (2003) and Ewing 
(2001) identified significant lack of knowledge as the main 
obstacle to public participation in recycling. The amount 
of information about recycling has been identified as a dif-
ference between recyclers and non-recyclers (MacDonald 
and Oates, 2003; Oskamp et al., 1991). However, Vining 
and Ebreo (1990) noted that the hypothesis of a correla-
tion between knowledge and attitudes (or behaviour) was 
rejected by some authors.

The amount of available information affects not only 
the propensity to recycle, but also attitudes towards re-
cycling. Without correct information about recycling, it 
becomes more difficult to participate in the recycling 
schemes (Alexander et al., 2009). According to Barr 
(2007), when speaking about knowledge, it is necessary 
to differentiate between abstract knowledge (i.e. general 
knowledge about the environment and overall awareness 
of environmental issues) and instrumental knowledge (es-
pecially the awareness about what, where and how to re-
cycle). In this respect, instrumental knowledge was found 
to be a significant driver of behavioural change (Hornik et 
al., 1995; Shaw et al., 2006; Barr, 2007). To increase instru-
mental knowledge, education of what, where and how to 
recycle is desirable (Chen and Tung, 2010). P&E campaigns 
should focus on both instrumental and abstract knowledge 
(Lakhan, 2014).

To equip non-recyclers with information, either direct 
(leaflets, doorstep campaigns) or indirect (mass media) 
communication channels can be used. Some authors ar-
gue that direct communication is more effective (Vicente 
and Reis, 2008). Bernstad (2014) found written information 
to be ineffective in increasing the separation rate of food 
waste, as the knowledge of the receiver was overestimat-
ed; language difficulties have arisen, and timing of the P&E 
campaign and ambiguity of the message delivered have 
been indicated as potential issues. Concerning the effec-
tiveness of oral communication – e.g. using doorstep cam-
paigns, the results obtained are ambiguous. While Dai et 
al. (2015) or Bernstad et al. (2013) reported how doorstep-
ping intervention led to a statistically significant increase 
of food waste diversion, Alexander et al. (2009) found 
doorstepping as ineffective in increasing the set-out rate. 
Alexander et al. (2009) considered doorstepping the best 
approach mainly in areas where the population was ‘hard-
to-reach’ (e.g. block of flats). 

Garces et al. (2002) saw P&E campaigns as key strat-
egies of local representatives aimed at increasing public 
participation in recycling efforts. Meneses and Palacio 
(2005), or Timlett and Williams (2008) emphasised the ed-
ucational system as a significant driving force in support-
ing recycling efforts. Woodard et al. (2005) or Shaw et al. 
(2006) found P&E campaigns important when separation 
systems alter and new schemes are established. Although 
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education seems to be a significant determinant in shaping 
recycling behaviour, von Borgstede and Anderson (2010) 
stated that the lack of formal education is not a barrier to 
information attention. 

P&E campaigns should be targeted at specific social 
groups. According to Chen and Tung (2010), education 
should be targeted towards children. Meneses and Pala-
cio (2005) concluded that marketing activities should 
concentrate on the middle-aged (46-60) with primary edu-
cation level. Miliute-Plepiene et al. (2016) stated that P&E 
campaigns should focus on promoting recycling efforts 
amongst those close to householders (e.g. neighbours, 
relatives, or friends), thus making recycling more visible in 
the social environment, particularly in early-stage recycling 
schemes. 

4. SPECIFICS OF THE CZECH WAY OF SEPA-
RATE COLLECTION

Pilot projects of the separate collection of recyclables 
in the Czech Republic were introduced in 1997 as the pack-
aging recovery organisation EKO-KOM was established. 
To raise recycling and participation rates, policy-makers at 
national (Ministry of the Environment) and local (municipal 
representatives) levels used primarily non-monetary incen-
tives such as P&E campaigns. As a legal obligation, munic-
ipal waste management ordinances mandated households 
to separate their waste, although this obligation was not 
regularly controlled and enforced. 

P&E campaigns in the Czech Republic cover the entire 
range of communication channels, including mass media 
(TV, radio) and direct media (billboards, websites, etc.). On 
a local level, educational and informational activities for 
children and adults have been implemented. In 2003, the 
nationwide P&E campaign began using the slogan “Don’t 
be lazy: separate waste”, to gently skewer all sorts of ex-
cuses for why people do not recycle. In 2009, a new slogan 
was introduced, “It’s meaningful: separate waste”, focused 
specifically on non-recyclers featuring a series of reasons 
for avoiding recycling.

Not only non-monetary incentives such as P&E cam-
paigns, but also monetary incentives are applied to increase 
public participation in recycling schemes. Monetary incen-
tives (e.g. unit-based fees) have been introduced in almost 
20% municipalities, which are not only effective (Sauer et 
al., 2008; Slavik and Pavel, 2013), but also positively influ-
ence administrative costs and total costs of the municipal 
waste management system (Slavik and Pavel, 2013). Un-
fortunately, unit-based fees are perceived as more exacting 
from an organizational point of view, and therefore, munic-
ipalities prefer fixed fees without any motivation (Slavik et 
al., 2009). Another monetary incentive - deposits - has only 
limited effectiveness as they are applied only on refillable 
glass bottles. 

From an organisational point of view, the Czech mu-
nicipal waste management system is based on kerbside 
collection of municipal solid waste and a relatively dense 
system of collection points (drop-off centres) for recycla-
bles (paper and cardboard, glass, plastics, and beverage 
cartons). As the effectiveness of separate collection in the 

Czech Republic is highly influenced by the convenience of 
the system (expressed by the distance between house-
holds and collection points) (Struk, 2017), the increasing 
number of collection points (expressed also by decreasing 
proximity of containers for recyclables) is one of the key 
measures in increasing public participation in waste sepa-
ration (see Table 1). 

The effectiveness of separation (see Table 1) rep-
resents the amount of separately collected recyclables 
(paper and cardboard, glass, plastics, cartons) in terms 
of container-based collection (drop-off centres), and col-
lection in bags. Municipal systems of separate collection 
are supplemented also by seasonal mobile collection for 
biowaste and bulky waste. Furthermore, some municipal-
ities operate recycling centres where people can deposit 
hazardous waste or recyclables (usually without payment). 

5. METHOD USED IN STATISTICAL ANALYSIS
To assess the statistical significance of our predictors, 

we used ordinal regression analysis – ordered logit model. 
We used this model for an ordinal character of predicted 
variables that provide information on ranking, but not the 
distance between the different categories. This approach 
of analysis resembles statistical methods used elsewhere, 
e.g. in Hage et al. (2009). 

5.1 Variables in the model
In our research, we tested the impact of selected fac-

tors on waste separation declared by households. Self-re-
ported recycling behaviour as the dependent variable is a 
common approach to study recycling behaviour; the same 
approach can be found in Derksen and Gartrell, 1993 or 
Miliute-Plepiene et al., 2016. However, we are aware of the 
limitations of this approach expressed by Bernstad et al. 
(2013), when not all households claiming to recycle actual-
ly do so regularly, or fail to recycle all materials. This over-
estimation of self-reported (declared) recycling is caused 
by a social desirability effect. Since data relating to actual 
recycling rates are not available, we focused on self-report-
ed (declared) recycling.

In our study, all dependent constructs were operation-
alized using the answers to two statements for each con-
struct. The respondent´s agreement with each statement 
was measured on a four or seven point Likert scale. The 
tested model was based on six predictors operationalized 
using responses to twelve statements (Figure 1). This fig-
ure also provides information about wording of the state-
ments that appeared in the survey instrument (the ques-
tionnaire).

2006 (*2008) 2012 2016

Effectiveness of separation 
(Kg/inhabitant * year) 27.9 39.1 44.8

Number of containers (Pcs) 146131 229000 307000

Proximity of containers (m) 115 102 96

Source: Grolmus (2009), Grolmus (2013), EKO-KOM (2017)

TABLE 1: Development of selected waste separation outcomes in 
the Czech Republic.
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The first hypothesis tested in our model is as follows: 

H1: A higher level of waste separation awareness has a 
positive impact on declared waste separation. 

In this respect, we distinguished two types of knowl-
edge – general knowledge and instrumental knowledge 
(Barr, 2007). General knowledge comprises overall infor-
mation about the waste management system and its use-
fulness, and about communication reminding individuals 
to separate their waste. This information may be an import-
ant waste separation driver as it enables comprehension of 
waste separation tasks and provides individuals with key 
information relating to the importance and impacts of their 
efforts. Instrumental knowledge covers practical informa-
tion relating to performing waste separation under the giv-
en circumstances. Therefore, this information focuses on 
types of materials and packaging collected separately, on 
materials collected within the specific area, on location of 
the nearest containers etc. 

Our second hypothesis reads as follows: 

H2: There is a statistical significant relationship be-
tween social environment of an individual and his/her de-
clared waste separation. 

We entered four constructs into our model – attitudes 
of others, activity in discussions, behaviour of primary so-
cial group, and perceived social control. By variable “atti-
tudes of others”, we tested whether or not the opinion of 
family members, relatives, colleagues or friends (those we 
considered as a primary social group) influences respon-

dents. In other words, we tested to which extent respon-
dents display the same attitudes towards waste separa-
tion and recycling as those close to them. Moreover, we 
considered not only the opinion of others about recycling 
but also their behaviour, which respondents were able to 
recognise. Therefore, we included the reflection of relevant 
behaviour of primary social group into our model. We also 
hypothesised that discussions about waste separation 
might indicate the presence of the topic in everyday life 
of respondents, and therefore the taking place of similar 
discussions might increase waste separation efforts (this 
effect reflects the variable “activity in discussions”). Finally, 
our model involved perceived social control hypothesised 
as a predictor of waste separation behaviour, due to the 
fact that perceived social control imposes pressure on in-
dividuals to behave in a desired way.

As mentioned above, all original statements from the 
questionnaire were transformed into constructs suitable 
for regression analysis. Each construct (except for activity 
in discussions) was composed of three levels reflecting the 
intensity of the phenomenon. Knowledge (both general and 
instrumental) was then distinguished as high, medium or 
low; attitudes of others appeared as positive (i.e. in favour 
of recycling), neutral or negative; behaviour of others var-
ied from being engaged in waste separation through being 
neutral, to rejecting waste separation, with perceived social 
control being high, limited or low. Activity in discussions 
was binary (high–low). Table 2 provides an overview of or-
dinal level of constructs.

FIGURE 1: Wording of statements indicating key variables.



149J. Slavík et al. / DETRITUS / Volume 01 - 2018 / pages 144-154

5.2 Sample, sampling technique and data collection 
method

The target population was the general population of the 
Czech Republic aged 18 – 74 years comprising only Czech 
residents living permanently in the Czech Republic.

The sampling technique applied was the multistage 
random procedure using random route. Since no adequate 
sampling frame (register or list of inhabitants) was avail-
able, with respect to the method of data collection (face-
to-face interviews) when random digit dialling could not be 
used, primary sampling units were selected. Subsequently, 
within primary sampling units, addresses were identified 
and households were selected. Finally, the interviewers 
visited the pre-selected addresses, attempted to contact 
the pre-selected households, identified the prospective re-
spondent using the Kish-table (Kish, 1949) and invited the 
relevant individual to participate. Altogether 186 primary 
sampling units throughout the Czech Republic were se-
lected; within each primary sampling unit a maximum of 
20 addresses were identified. Interviewers contacted 3148 
households and performed 1611 interviews (response-rate 
was 51.2%). However, due to incompleteness of some of 
these interviews, when respondents refused to provide key 
socio-demographic data, the database comprised a total of 
1579 cases used for analysis.

Fieldwork took place during March 2017. Average du-

ration of an interview was approx. 35 minutes; interviews 
were focused on waste separation solely. From a total of 
1611 interviews, 20% were supervised (by check-backs) 
and verified in terms of compliance with ethical standards 
(e.g. confidentiality, informed consent).

6. RESULTS AND DISCUSSION
Table 3 provides the results of ordered logit model. 

Statistically significant variables comprise instrumental 
knowledge, general knowledge, attitudes of others, ac-
tivity in discussions, and behaviour of social group. This 
supports both of our hypotheses that waste separation 
awareness, as well as social environment of an individual, 
are relevant predictors of waste separation behaviour. It is 
obvious that instrumental knowledge is a stronger predic-
tor of declared waste separation than general knowledge. 
At the same time, the data indicate a strong effect of en-
abling environment (behaviour of primary group) and over-
all responsiveness (activity in discussions and attitudes of 
others). The only statistically insignificant variable in the 
model is perceived social control.

In the case of social groups, respondents share their 
attitudes toward waste separation with other members 
of their primary social group (particularly household 
or family). In accordance with Abbott et al. (2013) and 
Miliute-Plepiene et al. (2016), we also found that people 

Variables Coding Mean Std. Deviation

DEPENDENT VARIABLE

Attitude towards waste separation 1 = engaged

1.53 0.7002 = neutral

3 = rejecting

DEPENDENT VARIABLES (PREDICTORS)

Waste separation awareness

Instrumental knowledge 1 = high

1.66 0.6042 = medium

3 = low 

General knowledge 1 = high

2.27 0.6252 = medium

3 = low

Social environment

Attitudes of others 1 = positive

1.98 0.5982 = neutral

3 = negative

Active in discussions 1 = high
1.86 0.348

2 = low

Behaviour of primary social group 1 = engaged

1.19 0,4572 = neutral

3 = rejecting

Social control 1 = high

2.30 0.6022 = limited

3 = low

TABLE 2: Summary statistics of the key variables in the model.
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who separate waste are surrounded by others who act in 
a similar way, whereas those who do not separate waste 
are surrounded by people who do likewise. This creates the 
basis for social determination of recycling.

In this respect, it should be mentioned that primary 
social groups (particularly families) are coherent in their 
approach to waste separation, as shown in Table 4. The 
majority of household-members either separate waste 
(see 38 percent who separate continuously and 31% who 
do so at least occasionally) or do not separate it at all, as 
is the case for 18% of respondents. Despite such strong 
coherence when 87% of households behave the same way, 
in a small number of cases the efforts of an individual 
may differ from the behaviour of other household mem-
bers. In 4% of cases the respondent refers only occasional 
separation, although the household as a whole accounts 
for continual recyclers. Similarly, in 1% of households the 
respondent does not separate waste at all, in spite of the 
fact that other members separate at least occasionally. In 
5% of households, the respondent separates continuously, 
whereas other members do so only occasionally, and in 2% 
the respondent refers an at least occasional separation, al-
though the rest of the household does not separate at all.

Our results confirmed the importance of family mem-
bers, and other close relatives in shaping attitudes towards 
recycling (Thomas and Sharp, 2013; Meneses and Palacio, 
2005). Therefore, P&E campaigns should be targeted at 
those who live in close contact, i.e. relatives in the same 
household (compare with Miliute-Plepiene et al., 2016). 
However, these P&E initiatives are effective only when ade-
quate recycling infrastructures (i.e. technical and organisa-
tional conditions) are available (Lakhan, 2014).

In accordance with Hage et al. (2009), perceived social 
control has a statistically insignificant impact on the deci-
sion of individuals to separate waste or not. This may be 
related to local institutional conditions. In our research, re-
spondents found it difficult to identify those who separated 
or failed to separate waste in their house, block of flats or 
street (see Table 5). 

Another explanation why social control only produces 
a low impact on waste separation is that waste separation 
is perceived as a voluntary activity, as a demonstration 
of willingness to do something for the environment or to 
satisfy an individual intrinsic motivation (see Table 6). The 
majority of people in the Czech Republic are not aware that 
waste separation is legally enforced by law (§ 17 of the 
Czech Waste Act No. 185/2001 Coll. states that individuals 
and other waste producers are obliged to separate waste). 
However, neither law nor social norms sanction non-recy-

Parameter estimates Estimate Wald

Threshold (constant)

Attitude towards waste separation

   1 = engaged -3.407*** 77.395

   2 = neutral -0.91** 6.046

   3 = rejecting  0 .

Location (predictors)

Instrumental knowledge

   1 = high -0.912*** 16.104

   2 = medium -0.175 0.682

   3 = low  0 .

General knowledge

   1 = high -0.576** 5.508

   2 = medium -0.364*** 9.019

   3 = low  0 .

Attitudes of others

   1 = positive -1.029*** 23.674

   2 = neutral -0.422*** 7.895

   3 = negative  0 .

Active in discussions

   1 = high -0.941*** 19.426

   2 = low  0 .

Behaviour of primary social group

   1 = engaged -2.908*** 77.77

   2 = neutral -0.271 0.646

   3 = rejecting  0 .

Perceived social control

   1 = high 0.159 0.506

   2 = limited 0.038 0.105

   3 = low 0 .

Note 1: Number of observations = 1573; 
2 Log Likelihood = 592.414***
Chi-Square (Pearson) = 320.742
Nagelkerke = 0.402

Note 2: Threshold in the model corresponds to constant in linear regres-
sion models, location is the component that includes the predictors, es-
timates are the regression coefficients, and Wald is the parametric sta-
tistical test that measures the statistical significance of the coefficients.

Note 3: Parameters set to zero are redundant.
*** = significant at 1% level; 
** = significant at 5% level; 
* = significant at 10% level

TABLE 3: Results of ordered logit model.

Waste separation 
by anybody 

in the household

Waste separation by the respondents

Separate continuously Separate occasionally Do not separate at all Total

Separate continuously 38% 4% 0% 43%

Separate occasionally 5% 31% 1% 38%

Do not separate at all 0% 2% 18% 20%

Total 44% 37% 19% 100%

TABLE 4: Relationship of waste separation of the respondent and the whole household.



151J. Slavík et al. / DETRITUS / Volume 01 - 2018 / pages 144-154

cling behaviours (for further discussion, see Abbott et al., 
2013).

The absence of sanctions, and consequently a lack 
of feelings of guilt (Halvorsen, 2010) might contribute to-
wards decreasing the perceived importance of waste sep-
aration and recycling behaviour. However, sanctions based 
on social control are not necessarily a prerequisite of recy-
cling behaviours. As Abbott et al. (2013) reported, when so-
cial norms are internalized by individuals, sanctions are not 
necessary. Furthermore, Benabou and Tirole (2006) warn 
against the perverse effects of sanctions when intrinsic 
motivations may be crowded-out by extrinsic ones.

Another explanation is related to the system of waste 
separation applied in the Czech Republic. Although contain-
er-based separate collection prevails, containers are not lo-
cated primarily at public places where social control is pos-
sible. The location of containers does not reflect perceived 
social control argumentation, but rather other factors such 
as, for example, the proximity of containers from homes, 
containers must be located on publicly owned land and ac-
cessible to collection vehicles etc. Therefore, the strength 
of social control is limited by technical and organisational 
conditions and the role of moral norms increase (Hage et 
al., 2009). According to Abbott et al. (2013) who call for an 
increase in recycling efforts through the activation of so-
cial norms, together with the creation of opportunities for 
social control, we would also like to emphasise the suitable 
location of collection points. Kerbside collection does not 

seem to be an adequate solution, as this collection system 
is based on collection points. 

As mentioned above, general and instrumental knowl-
edge are statistically significant predictors of waste sepa-
ration in line with the results summarized by Miafodzyeva 
and Brandt (2013). P&E campaigns seem therefore to be a 
good way of increasing waste separation efforts. However, 
as Miliute-Plepiene et al. (2016) reported, P&E campaigns 
are less effective in systems in which technical infrastruc-
tures enhance the carrying out of recycling without per-
ceived barriers. 

Targeting P&E campaigns is not an easy task, partic-
ularly when non-recyclers represent a heterogeneous seg-
ment of the population. Indeed, differences were observed 
between the two groups in terms of gender (when males 
dominate within non-recyclers), social status (higher share 
of lower social groups among non-recyclers) and housing 
type correlated with social group (Table 7). Another signif-
icant difference in composition of both groups is based 
on age; there is a concomitant higher share of younger 
respondents (particularly singles) and older respondents 
(living alone) amongst the non-recyclers. Therefore, it is 
difficult to deliver specific information directly to the rele-
vant individuals through use of nationwide media or similar 
communication tools.

Another challenge encountered in attempting to further 
strengthen the waste separation effort is that the demand 
for information differs between recyclers and non-recy-
clers. Recyclers are interested in information such as how 
the waste is processed, what products could be produced 
from recycled material, where new containers will be 
placed, or what specific waste fractions can be separated. 
The wish-list of non-recyclers is however different; they 
prefer information on overall benefits gained by sorting 
waste, general information about the waste management 
systems as such, how much waste separation costs, who 
benefits from the system and what the perspective of the 
waste separation is (Barr, 2007). Starr and Nicolson (2015) 
reported how P&E campaigns are effective when the un-
der-informed population is targeted. However, non-recy-
clers cannot be compared to an under-informed popu-
lation, as their information demands are different. Thus, 
Lakhan (2014) pointed out that P&E campaigns should pro-
vide not only abstract, but also instrumental, knowledge. 
The importance of well-targeted P&E campaigns arises 
when the waste separation systems alter, or new systems 
are established (Shaw et al., 2006). P&E campaigns are an 
effective instrument when the aim is to increase public in-
volvement in recycling (Read, 1999), but as Woodard et al. 
(2005) added, P&E campaigns need to run continuously to 
avoid drop-off of public participation 

Data relating to public participation in collection sys-
tems and the trend of recycling rates over the past few 
years in the Czech Republic (EKO-KOM, 2017) indicate that 
extensive growth of separated waste amounts resulting 
from an improved participation rate is reaching its limits. 
Recycling efforts are based on engagement of those who 
are willing to recycle. Further increase in effectiveness of 
recycling would therefore imply persuading the ‘non-recy-
clers’. However, to achieve this by means of the traditional 

It is difficult to identify whether or not someone separates waste in our 
house, block of flats or street.

Valid percentage

7 = Definitely agree 15%

6 19%

5 28%

4 = Neither, nor 22%

3 9%

2 3%

1 = Definitely disagree 5%

Total 100%

Mean = 4.79; standard deviation = 1.540; missing cases = 90

TABLE 5: Results of questions focused on the opportunity for so-
cial control.

Waste separation is a voluntary activity, not an obligation.

Valid percentage

1 = Definitely agree 33%

2 = Agree 42%

3 = Disagree 17%

4 = Definitely disagree 8%

Total 100%

Mean = 3.00; standard deviation = 0.908; missing cases = 34

TABLE 6: Results of questions focused on the opportunity for so-
cial control.
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communication tools such as P&E campaigns, may prove 
expensive and inefficient. In this respect, new media and 
innovative below-the-line communication tools focusing 
on the social environment of individuals might play a cru-
cial role in influencing behavioural patterns.

7. CONCLUSIONS
A whole range of policy measures (or instruments) is 

available with the aim of engaging people in systems of 
municipal waste separation and thus, achieving a circular 
economy. These measures may be both direct (affecting 
the decision-making of individuals, i.e. financial incentives) 
and indirect (e.g. P&E campaigns). In addition to these pol-
icy-driven (intentional) measures, spontaneous social pro-
cesses that might affect the intention of individuals to be-
have in certain are also implemented. These spontaneous 
processes include the behaviour of other people reflect-
ed by an individual, declared behaviour of primary social 
group (family), participating in discussions about waste 
separation and social control.

The results obtained in our study confirmed that aware-
ness of waste separation, together with the social environ-
ment of an individual are significant predictors of waste 
separation behaviour. On the other hand, perceived social 
control proved to be statistically insignificant in justifying 
recycling behaviour. These results dictate the need for ad-
equate policy measures to increase public participation, 
particularly amongst those who are not willing to partici-
pate in waste separation. Of the currently available policy 
instruments, soft measures such as P&E campaigns seem 
to produce an adequate impact on recycling behaviour 

Respondents' waste separation behaviour

Recyclers Non-recyclers

Gender

Male 48% 57%

Female 52% 43%

Total 100% (N=1276) 100% (N=303)

Age

Less than 20 years 5% 7%

20–29 years 15% 19%

30–39 years 20% 21%

40–49 years 19% 16%

50–59 years 18% 11%

60 years or older 22% 27%

Total 100% (N=1276) 100% (N=303)

Social status

A (high class) 6% 2%

B (higher middle class) 21% 10%

C (lower middle class) 41% 39%

D (lower class) 19% 30%

E (underclass) 13% 20%

Housing type

Family house 44% 32%

Block of flats 56% 68%

Total 100% (N=1271) 100% (N=303)

TABLE 7: Socio-demographic variables and their relation to waste separation behaviour.

when the separation systems can count on adequate in-
frastructures.

However, targeting P&E campaigns is not an easy task 
when non-recyclers represent a heterogeneous segment of 
the population. Furthermore, the demand for information 
differs between recyclers and non-recyclers. Whereas recy-
clers are interested in information such as how the waste 
is processed, what products could be produced from the 
recycled material, where new containers will be placed, 
and what can be separated, the demands of non-recyclers 
is largely different. They prefer information relating to the 
overall benefits to be gained from waste separation, gen-
eral and introductory information on waste management 
systems as such, information on the costs of waste sepa-
ration, and the future of waste separation. 

The influence of perceived social control on recycling ef-
forts seems to be limited (at least under the examined Czech 
conditions). Individuals did not find it easy to identify those 
who separated or failed to separate waste in their house or 
street, with waste separation being perceived as a voluntary 
activity, demonstration of an effort to do something for the en-
vironment or to satisfy an individual intrinsic motivation, rath-
er than an obligation. To increase social control, the organisa-
tion of separate collection would need to be rearranged. 
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