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Abstract—Alabastern, a multicultural rental housing area in the
Viaxjo city of Sweden, was identified as poor at recycling household
waste compared to other housing areas in the town. In this paper, a
qualitative and quantitative analysis is conducted to understand the
underlying causes of waste recycling behavior of the tenants. Results
showed that majority of the studied participants perceived themselves
to be environmentally friendly. They reported that they recycled
household waste quite often, but it was the other tenants who did not
sort their waste properly. The respondents identified the causes of the
improper waste recycling as lack of attitude and awareness, limitation
of communication, sense of insecurity, lack of means to transport
bulky waste, limitation of the recycling room, and inadequate action
by the housing company Vixjobostider.
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[. INTRODUCTION

ASTE management has been widely recognized as a

global concern due to its great impacts on health,
environment and economy [1]. It is forecasted that the waste
quantity in Sweden will be doubled by 2030 if no attempt is
made to change the trend [2]. Hence, in 2003, the Swedish
Government instructed the Environmental Protection Agency
(EPA) to prepare a national waste plan [3], in which prevention
is given the most priority followed by reuse, recycling,
biological treatment and disposal.

Recycling is known as one of the most crucial actions
available to decrease the environmental impact of waste [2].
Waste recycling systems in residential segment mainly depend
on consumers’ or end users’ engagement and behavior [4]. A
large number of studies have investigated the factors that may
influence household behavior of waste recycling [5]-[10].
Environmental behavior of households including recycling is
known to be complex and varied [11]. A number of studies
revealed that the predictors of recycling behavior comprise a
large set of variables [12]-[14]. Thomas and Sharp [15]
categorized recyclers and non-recyclers by presenting a list of
factors that have an impact on the decision to recycle. Such
factors include social-demographic, economic status,
awareness, environmental attitudes, beliefs and value, the
influence of family and friends, social norms, access to facilities
and services that enables participation in recycling. Belton et al.
[16] concluded that the three main reasons for households not
using recycling centers in Glasgow were the perception that the
centers were too far away, apathy, and a lack of interest in
recycling. In contrast, Perrin and Barton [17] identified
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environmental concerns as the most important reason for
participation, with convenience being the second important
reason. They also concluded that more mature, affluent, and
educated homeowners have higher tendency to be recyclers.
Furthermore, Belton et al. [16] documented that non-recyclers
are more likely to be younger people in lower socio-economic
groups. Vencatasawmy et al. [18] stated that the recyclers at a
small town in northern Sweden are more likely to be married,
without children, retired, more affluent, owner-occupiers,
higher educated and concerned for the environment. Meneses
and Palacio [6] identified that women recycle more than men.
Other studies have concluded that residents of single-family
dwellings recycle more than multi-family dwellings [19], [20].

Barr et al. [21] theorize that recycling behavior is dependent
on three groups of factors: environmental values, situational
variables and psychological variables. Martin et al. [22] list
situational and psychological factors as more significant factors
in determining individuals’ recycling behavior. Existing
literature investigated the role of a wide range of psychological
factors (e.g., attitudes, beliefs and values; social influences and
social and personal norms, identity, perceived control and self-
efficacy) in recycling behavior [22]-[25].

Even though considerable amount of research has focused on
recycling behavior; there is, however, limited number of studies
on the recycling behavior of residents in multicultural urban
areas [26]. In today’s world, migration and urbanization are
characteristics of the globalization process and multicultural
residential districts are increasingly visible in urban areas.
Understanding of multicultural attitudes and behavioral
algorithm is essential to increase the recycling rate [11].

Hage et al. [27] reported that when immigrants arrive in a
new place, they are not familiar with laws and regulations, and
their language proficiency might not be high enough, which can
result in low participation rates in recycling. However, they [27]
concluded that, after a period, immigrants adopt existing social
norms of behavior and recycle even more than the average
native citizens. In contrast, Resource Recovery Forum (RRF)
pointed out that ethnic minorities recycle less [28]. Perry and
Williams [26] studied recycling behavior of a multicultural area
in Preston, Lancashire. They found that different ethnic groups
have different waste management behavior. For instance,
British Indians are more likely to participate in recycling than
their white British counterparts. In addition, they pointed out
that the third generation of ethnic minorities tend to have greater
concern and awareness about environmental issues while they
reuse less compared to their parents and grandparents [26].
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Martin et al. [22] identified that second generation immigrants
had a much lower tendency to recycle compared to their
parents. In a study among Jdrva households in Stockholm,
Sweden, Miafodzyeva, el al. [11] concluded that attitude toward
the importance of recycling was the main factor in recycling
behavior. Environmental concern, satisfaction with the
facilities provided, recycling confidence, community identity
and socio-demographical factors did not have significant
impact on their recycling behavior. However, generalization of
the results from these limited number of studies require more
studies of multicultural householders in different geographical
areas. This paper compliments existing studies and analyzes the
influence of different physical, social and psychological factors
on waste recycling behavior in the Alabastern residential area
in the Véxjo city of Sweden. In particular, this paper examines
whether variables such as awareness about environmental
problems, attitude towards environment, gender, education, and
time lived in Sweden influence participation in recycling
behavior. Additionally, obstacles to recycling in the studied
area are investigated and suggestions for improving the
recycling behavior is discussed.

I1. THE STUDY AREA AND HOUSEHOLD WASTE PROBLEM

Vixjo is a medium size town (ca 100000 inhabitants) located
in the south of Sweden. This city is well known for
environmentally-friendly actions such as renewable-based
public transportation, timber-frame multi-storey buildings, and
biomass-based combined heat and electricity production
system. Majority of the residents sort different fractions of
household waste, e.g. plastic, glass, paper, cardboard, metal,
food waste and rest material. However, there seems to be
variation in level of waste recycling among different housing
districts in the town. The municipality-owned housing company
Vixjobostider, which owns the large majority of rental housing
in Vixjo, experienced that the Alabastern area in the Araby
housing district, which is dominated by immigrants from Africa
and Middle-eastern countries, was not good at recycling
household waste compared to other housing areas in the town.
Tenants did not sort household waste as per waste separation
guidelines. Large size waste such as mattress and furniture were
left outside of the buildings, unsorted waste was found both
inside and outside the recycling rooms, and cans and bottles
could be found on grass lawns. Vixjobosdder reported that the
cost of waste management and cleaning in the Alabastern area
was considerably higher than that of other housing areas [31].

III. METHOD

A. Questionnaires

A self-completion questionnaire was distributed to 313
apartments in the studied area. To overcome the language and
cultural barriers to reach the tenants, four individuals (three
females and one male) from the locality were hired and trained
to work in the project. They knocked the door of each apartment
and delivered the questionnaire to those who opened, and
explained the waste recycling guide to those willing to talk. A
large majority did not open the door and therefore, the

questionnaire and a prepaid return envelope was left in the post
box. This resulted in 63 individuals responding to the survey,
but all participants did not respond to all questions. Hence, we
report the number of observations (n) for each analyzed
question. The composition of the participants is reported in
Table L.

TABLEI
DESCRIPTION OF THE SOCIO-DEMOGRAPHIC CHARACTERISTICS OF
RESPONDENTS

Variable Alabastern
Gender Man 52%
(N=54) Woman 46%
Other 2%
National origin Swedish 37%
(N=54) Somalia 17%
Arabic (Iraq, Syria, Yemen) 33%
Others 13%
Years living in 1-5 year 12%
Sweden 5-10 year 18%
(N=34) >10 year 1%

Information collected in this questionnaire included:

1) Respondents’ participation in recycling behavior for eight
types of waste (glass, metal, paper packages, newspapers,
plastic, food/bio waste, lamps/batteries/electronics,
furniture and carpets).

2) Respondents’ awareness about environmental issues.

3) Respondents’ attitude towards environment.

4) Respondent’s socio-economic characteristics, including:
gender, education, and years living in Sweden.

5) Difficulties in sorting household waste.

B. Interviews

Two focus group interviews were conducted to access the
views of tenants of Alabastern area. The para-professional aids
led the discussions in multiple languages (Somalian, Arabic,
and Swedish) and the interviews were electronically recorded
with the permission of the participants.

IV. RESULTS

Fig. 1 shows that around 80% of the respondents stated that
they frequently separate all fractions of their waste. Around 7%
to 10% never separated at least one fraction of the waste. More
respondents sorted paper or furniture than plastic or metal.

Often = Sometimes B Never

Furniture an

Lamps/Batt

0% 20% 40% 50% 80% 100%
% ofrespondents

Fig. 1 How often the respondents recycled their household waste?

A. Awareness and Attitude towards Environment
Most of participants mentioned that they were aware of
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environmental issues and the causes of environmental
problems, but a smaller proportion knew about solutions to
those problems (Fig. 2). Around 55% of the respondents stated
that, in comparison with others, they are doing enough or more
than enough towards the environment.

How much do you know about solutions to _
environmental problems (N=55)
mLittle B Avenage =Lot

How much do you know about causes to _
environmental problems (N=60)

How much do you know about environmental _
issues. in general? (N=61)

(P 10% 20% 30% 40% 50% 60% T0% B0% 90% 1007
%5 of respondents

Fig. 2 Awareness about environmental issues

The questionnaire survey included a number of statements
about attitude towards environment. Respondents could
respond to the statements in a 5-point Likert scale (1 = do not
agree at all, 5 = completely agree). The responses were
restructured by combining points 1 and 2 to one category
(disagree) and points 4 and 5 to third category (Agree). Results
reported in Fig. 3 show that about 70% of respondents agreed
that they engaged in activities that are best for the environment
even though it costs money and time. In contrast, about 30%
had a negative attitude as they thought that many environmental
statements are exaggerated, they were not willing to pay higher
taxes to protect the environment, or felt that environmental
protection is wasteful if no one else is doing it.

® Agree  ® Neither agree nor disagree  ®Disagree
I do the things that is the best for the environment,
even if it cost time and money (N=62)
Almost everything we doin the modem society
destrovs the enviromment (N=61)

Its difficult for an mdividual to protect the
environment (N=62)

We are worry mg too much about the environment and
100 litile about the economy and jobs (N=62)

Enviromnental problems have a direct effect on my
daily life (N=63)

Many statements about the environmental threat are
excessive (N=62)

1 am willing 1o pay higher taxes to protect the

environment (N=62)

There is no point for me to protect the envirenment if
nobody clse is doing it (N=63)

I think it is difficult to know if my lifestyleis
environmental friendly ar not (N=63)

LY 20% 40% 60% 80% 10086
%% of respondents

Fig. 3 Attitude toward the environment

B. Difficulties in Waste Recycling

Fig. 4 shows that most of the respondents believed that
“others”, e.g., people in surrounding area, and insufficient
action by Vixjobostédder, cause the waste recycling problem in
Alabastern area. However, around 20-25% of the respondents
blamed themselves, e.g., lack of time or interest to recycle.
Around 50% mentioned unavailability of vehicle or driving
license as an issue, while 40% reported shortage of space in the
apartment as a limitation.

Aways ® Sometimes - Never

People in my surrounding doesn't care (N=60) |}
Wixjbbostider doesn't do enough (M=59) ||

1 don't like to be in the recycling building (N=57] |

I don't have acar or driving ficense to take buliy waste to
MNorremark (N=54)

1 don't have enough space in my home to separate

different fraction of waste (N=57) I

I den't know how to separate waste (N=58) |

1 dont feel comfortable in the recycling room (N=59)

My children dispose waste and they don't know how to
do it correctly (N=53)

1 don't want to do it (N=58) |}

| don't have time (N=56]

% 200 BN

g

A0F% 60%
% of respondents

Fig. 4 How often the respondents’ experienced different factors while
disposing household waste?

C.Correlation Analysis

For better understanding of impacts of social and
psychological factors on people’s recycling behavior,
correlation analysis is known to be helpful [11]. Spearman’s
correlation analysis between respondents’ awareness about
environmental problems, attitude towards environment, gender,
education and time lived in Sweden (independent variables),
and behavior variables (dependent variables) i.e., the reported
frequency at which different fractions of household waste was
recycled, demonstrated insignificant correlation coefficients.
Hence, it could not be concluded that the considered variables
have any impact on recycling behavior of tenants (see Table II).
These results are in agreement with similar studies [11].

TABLEII
SPEARMAN CORRELATION COEFFICIENTS
A“;lestess Attitude Time
. towards  Gender Education living in
environmental .
. environment Sweden
issues
Glass 0.059 -0.085 0.048 -0.11 -0.045
Metal 0.079 -0.049 0.006 -0.06 0.011
Paper Packages 0.045 0.036 0.03 -0.05 -0.017
Newspapers -0.027 -0.093 0.196 -0.09 -0.163
Plastic -0.007 -0.02 0.038 -0.16 -0.054
Food/Bio waste 0.05 0.065 -0.026 0.01 -0.103
Lamps/Batteries 0.048 -0.274 0.081 0.14 -0.029
/Electronics
Furniture and 0.292 -0.081 0.098 0.03 -0.155
Carpets

There was a very small correlation between recycling
behaviors (for eight different waste fractions) and awareness
about environmental issues or attitude toward the environment.
Unexpectedly correlation coefficient for attitude toward the
environment and recycling of glass, metal, newspapers, plastic,
lamps/batteries, furniture and carpet is negative. Correlation
coefficient between awareness about environmental issues and
recycling of newspapers and plastic is also negative.

The socio-demographical variables (i.e., gender, education,
and time living in Sweden) were also weakly correlated with
the recycling behaviors regarding the eight waste fractions
indicating no determinants of recycling behavior among these
variables. This is in agreement with existing literature that
reported no correlation of socio-demographical variables with

142



International Journal of Earth, Energy and Environmental Sciences
ISSN: 2517-942X
Vol:15, No:8, 2021

recycling behavior [27], [29], [30].

D.Tenants’ Perception on Waste Recycling

The above results were corroborated by the findings from the
interviews. The interviewed tenants mentioned that the main
reasons for inappropriate waste recycling behavior include lack
of information in their own language, insufficient knowledge
about benefits of recycling, negligence, no driving license or
vehicle to transport large items to central recycling station of
Vixjo, sense of insecurity for ladies to go into the recycling
room, and bad smell in the recycling due to lack of ventilation.
When children were entrusted to through the waste, they threw
it outside of the recycling room because they did not have the
key to the recycling room or they could not open the heavy
door. The interviewed tenants also mentioned that people from
adjacent areas loiter in Alabastern and Viaxjobostiader does not
take adequate responsibility to keep the area clean.

The interviewed tenants also suggested a number of solutions
to the waste recycling problem. Their suggestions included
dissemination of multilingual printed material on waste
recycling, frequent information gatherings planned by
Vixjobostider, and education of children and adults. They also
proposed installation of surveillance cameras in and around
recycling rooms, arrangement of containers for large items 2-3
times a year, replacing the heavy doors of the recycling rooms
with easy to open doors, installation of windows to improve
visibility and security of the recycling room, restructuring
recycling room to make it possible to throw garbage in separate
bins from outside, and provision of different color garbage bags
for different fractions of waste.

V.CONCLUSION

Alabastern area is dominated by immigrants, mainly from
some African and Middle Eastern countries. As multicultural
urban areas now make up a considerable proportion of the
Swedish society, it is crucial to increase the participation of
different ethnic groups of households in waste recycling. It is
commonly accepted that recycling targets would not be met
without the support of multicultural urban areas [11].

The quantitative and qualitative analysis revealed that even
though the self-reported level of awareness about
environmental issues and attitude toward the environment was
high, recycling behavior was not significantly correlated to
these factors. This study also showed that variables such as age,
education, and time lived in Sweden were not determinants of
recycling behavior in the studied area. The tenants participating
in our study mentioned that they recycle household waste quite
often, but it is the “others” who do not do so.

The participants suggested several informational and
technical measures to address the recycling problem in
Alabastern area. Results of our study may help the housing
companies and local authorities to consider a variety of
strategies to improve waste recycling behavior in multicultural
urban areas.
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