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One of the crucial aspects of the circular economy is the proper separation of household
waste. In Finland, however, one of the challenges for international residents may be to
comply with these practices. This study investigated waste separation behaviour and barriers
among international students living in Finland. In a quantitative cross-sectional study, online
questionnaire data were collected from 100 international students across Finnish
universities, and the resulting data were analysed using descriptive statistics to assess sorting
frequencies, knowledge levels and perceived barriers.

The findings show that sorting frequencies for standard categories (plastic, cardboard, paper
and biowaste) are high, but on the other hand, there is a significant decrease in sorting rates
in complex waste categories, such as hazardous waste, pharmaceuticals and electronic waste.
Overall, the results, which are examined within the Attitude-Behaviour-Context (ABC)
framework, indicate that sometimes many contextual barriers can hinder the environmental
motivation to separate. The complexity of composite packaging, Finnish language
instructions and internal space constraints in shared housing can be named as the three main
structural barriers in this study.

Finally, it can be concluded that to achieve better results in terms of recycling compliance,
it is better to prioritize system simplification rather than using awareness campaigns. Finally,
it is recommended to implement universal visual signs, as well as the use of English
instructions at waste disposal points and product packaging, and more placement of optimal
containers to facilitate easy waste separation for international populations.



ACKNOWLEDGEMENTS

The completion of this master's thesis is due to the support of loved ones who paved the way
for me. I am sincerely indebted to my professors, dear Mika and Anna, who taught me the
alphabet of research with their patience and compassionate guidance. I am also grateful to
all the international students in Finland who formed the core of the data by participating in
this survey; the truth is that without the objective empathy of these friends, the completion

of this research would not have been possible.

I would like to express my heartfelt and special thanks to my wonderful husband, Ahmad,
for her endless patience, forbearance, and unwavering emotional support throughout our
time in Lapland. Finally, I would like to express my deepest love, respect, and gratitude to
my dear and devoted mother in Iran; An angel who, even from miles away, with her prayers,
endless love, and unconditional belief in me, has been my greatest refuge, support, and

source of strength to overcome all the hardships of this path.

Parinaz Moslem Zadeh

Lappeenranta, 14 June 2026



ABBREVIATIONS

ABC
Al
EKJH
GDPR

LOAS

LUT
MSW
PhD
PII
RQ

TPB

Attitude-Behaviour-Context
Artificial Intelligence

Eteld-Karjalan Jétehuolto

General Data Protection Regulation
Lappeenranta Student Housing Foundation
(Lappeenrannan seudun opiskelija-asuntosiitio)
Lappeenranta-Lahti University of Technology
Municipal Solid Waste

Doctor of Philosophy

Personally Identifiable Information

Research Question

Theory of Planned Behaviour



DECLARATIONS
Turnitin

The originality of this thesis has been reviewed with the Turnitin similarity checking

service.
Al usage

The author of this thesis, Parinaz Moslem Zadeh, used the following Al tools during the

preparation of the thesis:

1. Google Gemini

a. Purpose of use: To review the structure of the thesis and to identify
potential language errors.

b. Explanation of the use of the tool: The AI tool was used as a support for
checking clarity, coherence, grammar, and possible inconsistencies in the
text. It did not generate research ideas, empirical results, or conclusions. All
Al-assisted suggestions were critically evaluated, modified, and approved by

the author.
Responsibility

The author, Parinaz Moslem Zadeh, takes full responsibility for the content of this thesis

and has reviewed and edited any text that may have been influenced by Al tools.



Table of contents

Abstract
Acknowledgements
Abbreviations
Declarations
Contents
R §313 ¢ o7 L1 o1 3 o) TP RURRTS 9
2 LIterature REVIEW ......coiiiiiiiiiiieiieie ettt ettt ettt seae e 12
2.1 Waste Management Landscape in Finland .............occcoeovieniiiiiiniiicnieciccee, 12
2.2 Theoretical Frameworks of Pro-Environmental Behaviour............c.ccccccecenenen. 13
23 Determinants of Household Waste Sorting ..........ccccceeeverienennenicneencnicneenens 14
2.3.1 Knowledge and Information ACCESS........cccueruierieriiiiieniieieeeee e 14
2.3.2  Situational Factors and Infrastructure.............ccoceeveeienieninieniieeeseeeee 15
2.4 Barriers to Effective Waste Separation............cceecvevieeriienieecieenieeieenee e 15
2.4.1 Language and Cultural Barriers ........cccccooeeveriineiiienieniiienienceeeeceeee e 16
2.4.2 Logistical and Physical Barriers ..........ccoceeverieneiiienieneiicnicncccceeeeeee 16
2.4.3 Information Consistency: Packaging vs. Bin Labels..........cccccoevvivevniinnnnnnne 17
2.5 International Students as a Specific Demographic ...........ccceeveeviieeniiieiiiieeeniens 17
2.5.1 Cultural Background and Prior EXperience........c.ccoceeveeverieniininicneeniennnn 18
2.5.2 Adaptation Challenges and Cognitive Load ...........ccccooeiviniiniininicniinenne 18
2.6 Conceptual Framework of the Study .......ccoooviieiiiiiiiiieee e 18
2.7 Chapter SUMMATY ........cooiiiiiiiiie ettt et e e e e e erabeeeneeeens 21
3 Research MethodolOgY .......ccuiiiiiiiiiiiiie e s 22
3.1 Research Design and Approach.........ccooceeeiieiiiiiiieniieiieieceee e 22
3.2 ReESEATCH CONTEXT ....iiuiiiiiiiiie et 22
33 Target Population and Sampling............cccveeriiiiiiieiiiieeeeeee e 23
34 Questionnaire Design and Literature Basis ..........cccceeveieeiieniieniieniieieeieeeeee, 24
3.5 Data Collection Process and Methodological Challenges ............ccccceceveeieennnnne. 24
3.6 Data ANALYSIS ..oeviieiiieiiieciieie e et et 25
3.7 Reliability and Validity........cccooeiiiiiiiiiiciecceeeeeeee e e 26

3.8 Ethical COoNSIAETATIONS ....veeee et e e e e e e e e eeeeeeeeeeeeeeeannns 26



4 RESULL ..ttt et ettt st ae s 27
4.1 Overview of the Survey Responses and Data Filtration............cccoeeevvvieieeennennns 27
4.2 Demographic Profile and Living ConteXt..........cccuveevireeiiieniieeeiieeeree e 28
4.3 Current Waste Separation Behaviour ..........cccccoevievieniiinieniieieceeeeee e 32
4.4 Knowledge Levels and Sources of Information .............cccceeevveviieiiencieeniiennnnn, 34
4.5 Structural and Contextual Barriers ...........ccoooveeieiiiiiiiniieeeeeeeee e 37
4.6 Motivations and Facilitating Factors ..........cccccveeviieeiiieeiiieeie e 39
4.7 Chapter SUMMATY ......c.coeiiviiiiiieccie et ee et e e e e e e sbeeeseaeeeaseeenneeens 42

S DISCUSSION. ..ttt ettt et sb ettt et e e et esh et set e ae e st e estenbe et sne e bt et e eneenes 44
5.1 Interpretation of the Main FINdings .........cccceeviieiienieniieiieeieeeeceeee e 44

5.1.1 The Knowledge-Behaviour Gap in Waste Sorting ...........coceeeeeeveneeneneeneenne. 44
5.1.2  Structural Friction: Packaging Complexity and Housing Constraints............. 45
5.1.3  Linguistic Isolation and Communication Breakdown ............cccccoecvvervienennen. 46
5.2 Theoretical RefleCtiON.......cc.eiiiiiiiiiieieieeeeeee e 47
53 Practical IMPIICAtIONS ......c.eeevuiiiiiiiciiie ettt ens 48
54 Reliability, Validity, and Limitations of the Study..........c.cccoceeviniiniininicnnnnns 49
5.5 Chapter SUMMATY ........cooiiiiiiiiiieciie ettt tee e sbee e e sabeeenaeeens 50

6 COMNCIUSION ..ttt ettt et et st e bt e et e s bt e eaaeenaee e 51
6.1 Summary of the StuAY .......cooiiiiiiii e 51
6.2 Answers to the Research QUESstions...........cceeviiviiiiiiieiiienie e 51
6.3 Theoretical and Practical Contributions ...........ccoccceveerieiieinieeneeniencceceeenen 52
6.4 Limitations of the StUAY ......cccvviiiiiieie e 53
6.5 Recommendations for Future Research...........coccoooiiiiiiiiiniiiiiieeee, 53
6.6 Final Concluding Remarks ..........cccccovieriiiiniiniiniiiiincececceeeeeee e 54

RETEIEIICES ...t ettt st e 55

Appendices

Appendix 1. Participant Information and Survey Questionnaire



Figures

Figure 1: Conceptual framework of waste separation behaviour among international students
Figure 2: Survey screening question and data filtration results

Figure 3: Demographic profile of the respondents

Figure 4: Housing infrastructure and residency duration

Figure 5: Prior waste sorting experience before moving to Finland
Figure 6: Frequency of waste separation across different waste fractions
Figure 7: Self-reported knowledge and clarity of initial instructions
Figure 8: Primary sources of information utilized for waste sorting rules
Figure 9: Primary sources of confusion regarding waste items

Figure 10: Impact of language barriers on waste sorting

Figure 11: Primary motivations for separating waste

Figure 12: Factors and interventions that would facilitate easier waste sorting



1 Introduction

In today's world, the household waste separation scheme has become a key priority within
sustainable waste management and circular economy. On the other hand, many countries
want to reduce landfill and make the most of resources, and in this regard, the role of families
in waste separation at source has become very important (Minelgaité and Liobikien¢, 2019).
Finland is one of the leading countries in implementing effective waste management
practices, where waste separation at source is very serious and important. Despite the
increase in international students in Finland and their residence in different cities, the issue
of waste separation education has become a very important issue in Finland. Considering the
arrival of thousands of students in this country every year, each of whom comes from
different countries around the world and usually from countries with a weak waste separation

system (Huang et al., 2022).

However, it is expected that students will adapt to the regulations and waste separation
system in a short time after arriving in Finland and be able to understand all waste categories,
despite the new language problems and obstacles ahead. As Finland is considered among
the leading countries in promoting circular economy principles, it is crucial to ensure that all
residents have the ability to properly and fully separate and participate in this system.
Consequently, studying the experiences of newly arrived international students provides
valuable insights into how to support the existing system that includes different user groups
and creates the opportunity to identify new and practical solutions to further improve

municipal waste management (Pirtild, 2020).

Previous studies have shown that the process of waste separation is influenced by the
interplay of environmental, infrastructure, and situational factors. The environmental
literature consistently shows that people with better insights into nature tend to be more
involved in waste separation (Barr, 2007), and knowledge about the disposal process is an

important determinant of participation (Chuanhui Liao and Hui Li, 2019).

However, a number of studies have indicated that positive views alone do not guarantee
proper separation performance. As documented by (Bernstad, 2014), ease of use and the
availability of infrastructure are considered to be decisive predictors of the formation of

household waste management practices. Nowadays, when waste becomes more complex,
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often consisting of different materials at once, for example, as in case of composite

packaging, this can create an additional obstacle for waste separation in households.

Furthermore, the results of analyses aimed at the general public and student groups suggest
that the spatial requirements of bio-community, cultural heterogeneity and linguistic
differences at international levels have seriously complicated the process of decoding local

laws and behavioural adaptation to unfamiliar environmental norms (Huang et al., 2022).

Despite a large body of literature on recycling behaviour, there are still significant
knowledge gaps. Existing studies have generally focused on general local populations,
leaving a significant lack of empirical data on international residents in Finland, especially
newly arrived students, who generally face challenges such as unfamiliarity with materials,
level of knowledge and understanding, and housing conditions (Fernando, 2024). Therefore,
in order to address this specific issue, this study used a quantitative cross-sectional survey
method and collected a set of online data from 100 valid responses from a group of

international students living in different cities in Finland.

Despite the highly developed waste infrastructure in Finland, waste mis sorting is a persistent
challenge, which represents an obvious research problem. International students occupy a
unique position among the existing groups, often facing a number of specific problems and
challenges, yet there is little empirical research specifically investigating how contextual
barriers influence their sorting decisions in practice. Therefore, it is very difficult to design
effective interventions to support this growing population in adapting to modern local waste
management practices without considering such factors. Therefore, the aim of this study was
to investigate waste separation behaviour among international students in Finland and to
reveal important and necessary infrastructural, informational and contextual factors that may

influence their ability to correctly sort household waste.

To achieve this aim, the study pursues several specific objectives: to examine the frequency
with which international students separate different household waste fractions; to evaluate
participants' perceived knowledge regarding sorting rules; to identify practical barriers
related to language, material complexity, and information accessibility; to explore the
influence of housing conditions and shared living arrangements on behaviour; and to
investigate which waste categories generate the greatest uncertainty. Based on these

objectives, the study addresses the following four research questions:
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(1) How frequently do international students separate different types of household waste in

Finland?

(2) What are the primary structural and contextual barriers preventing correct waste

separation behaviour?

(3) Which specific everyday waste categories cause the most confusion during the disposal

process for this demographic?

The scope of this research is limited to foreign students living in Finland. As these studies
rely on self-reported performance data, the research should be interpreted with the
understanding that responses may be influenced by population bias and may overestimate
the exact amount of actual participation. Furthermore, the quantitative design allows for the
identification of behavioural patterns and barriers but does not establish causal relationships

between variables.

The rest of the thesis is generally organized into six chapters. After the first chapter, which
includes an introduction and an overview of the entire series, the second chapter reviews and
studies the academic literature and related scientific articles, which indicate the main and
underlying theoretical framework of the study. In the third chapter of this thesis, we turn to
the research methodology, which consists of: the survey design section, the sampling
strategy, and finally the analytical methods. In the fourth chapter, the result of the survey is
presented. The fifth chapter of this study discusses and analyses the results obtained with
previous research and also with a look at related theoretical perspectives. Finally, in the final
chapter, the main achievements are summarized and summarized, and the initial research
questions are answered, the limitations and contributions of the study are mentioned, and

finally, recommendations for future research are provided.
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2 Literature Review

This chapter provides an overview of the existing literature on household waste management
and environmentally friendly practices. It introduces the theoretical framework and scope
guiding this review and systematically examines the specific contextual, logistical, and

cultural barriers affecting waste segregation practices by international students.

2.1 Waste Management Landscape in Finland

Finland has one of the most advanced, modern and efficient waste management systems in
Europe, a strong and intelligent system based on the principles of the circular economy.
Waste policy in Finland has been focusing on waste prevention, reuse of materials and,
finally, recycling and energy recovery, while landfilling of municipal solid waste (MSW)
has been systematically reduced in the last decade to close to zero. The municipalities and
regional waste management companies (e.g. Eteld-Karjalan Jatehuolto in the South Karelia
region) are generally legally responsible for organizing a comprehensive municipal solid
waste collection system (Finland Green Net, 2022). They need to make sure that all
households in their jurisdiction, regardless of the type or location of housing they live in, or
the architecture and construction of their homes, have access to clear regulatory guidelines

and sufficient sorting infrastructure (Abdullah et al., 2019).

Source separation at the household level is the mainstay of this national system. Residents
are required to separate their daily waste into different components, including biowaste,
plastic, paper, cardboard, glass, metals, hazardous materials and mixed residual waste. Each
of these components is integrated into specific recycling pathways. For example, biowaste
is usually used to produce biogas, while paper and metals are recycled to return to the

production cycle (Hoseinzadeh et al., 2025).

However, while the physical infrastructure and policy regulations have greatly improved,
the bottom-line performance of the system depends fundamentally on individual human
behaviour. As Lisa critically argue, even the most ideal technical systems and advanced
processing plants can perform severely poorly if waste is not properly separated at the source

(Lisa Dahlén and Lagerkvist, 2009). If the separation is not carried out efficiently, the parts
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will be contaminated, increasing the costs and reducing the quality of the recycled materials.
This vulnerability emphasizes the critical need to understand not just the supply chain
management of the system itself but also the psychological and behavioural dynamics of the

people in it (Sewak et al., 2021).

2.2 Theoretical Frameworks of Pro-Environmental Behaviour

The dominant approach in traditional environmental psychology, which tends to employ
rational-choice models. These models assume that people carefully consider the pros and
cons of an action before they perform it. But sorting household waste every day is not a very
conscious cognitive process. It is quite a routine, habitual action that is very much dependent
on the immediate physical and logistical environment (Steg and Vlek, 2009). Therefore,
explaining actual sorting behaviour solely based on internal psychological indicators, e.g.
long-term environmental attitudes or planned intentions, is not sufficient, especially in the

case of complex, multi-cultural living environments (Rousta et al., 2015).

To overcome this limitation, this study draws on the Attitude-Behaviour-Context (ABC)
theory developed by (Stern et al, 1995). The ABC model states that environmental
behaviour (B) is the outcome of the dynamic and interactive relationship between personal
attitudes (A) and external contextual factors (C). Crucially, the theory argues that personal
attitudes are a much less powerful predictor of behaviour when context is taken into account
(Qu et al., 2023). But where the contextual barriers are very high (for instance, there are no
convenient sorting bins, or foreign-language instructions are confusing, or product
packaging sends mixed messages about recycling), personal attitudes matter very little
(Huang et al, 2022). For example, an international student with a very strong pro-
environmental value will most likely not be able to sort waste correctly if the systemic and
physical friction is just too high. In such settings almost all of daily behaviour is driven by
the structural context rather than by internal motivation (Soderberg, Wester and Jonsson,

2022).

This contextual ability effectively addresses the “knowledge-behaviour gap” documented by
(Kollmuss and Agyeman, 2002). They infer that having high environmental information and
theoretical knowledge does not automatically translate into pro-environmental action. In the

specific context of the Finnish waste management system, an international student is likely
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to have general knowledge about the importance of the circular economy. However, if they
are faced with acute contextual blind spots — such as trying to understand Finnish waste
separation terminology or trying to homogenize foreign product packaging by following
difficult and local guidelines on waste disposal — at this stage, general knowledge is not able

to resolve the problem and the problem for proper physical action (Piippo et al., 2015).

Consequently, understanding waste separation among international communities requires a
decisive shift from mere measurement. Instead, the focus should be on examining the
structural, logistical and detailed information barriers that hinder the process (Pham, 2020).
By examining segregation behaviour through the lens of the ABC model and the knowledge-
behaviour gap, this study frames waste management not only as a personal moral choice but
also as a complex compliance challenge that is hardly matched by infrastructural

convenience and informational stability (Qu et al., 2023).

2.3 Determinants of Household Waste Sorting

The real behaviour of waste sorting is shaped by a multiplicity of interconnected
determinants, as suggested by the empirical literature, grounded in theoretical frameworks.

These factors can either act as catalysts for correct sorting or as bottlenecks limiting it.

2.3.1 Knowledge and Information Access

One of the prerequisites for proper waste segregation is objective environmental knowledge.
Individuals in a community need to know which waste belongs to which segregation group.
However, the role of the mechanism through which this knowledge is acquired, updated and
presented cannot be ignored (Wu, Zhu and Zhai, 2022). (Mckenzie-mohr and Schultz, 2014)
insists that such communication strategies should be accessible, transparent and contextual,
especially for diverse and non-native migrant groups who initially have little contact with

the traditional municipal system or channels.

Furthermore, (Lisa Dahlén and Lagerkvist, 2009) argue that the availability of information
alone cannot guarantee correct behaviour. If these required instructions are too intense,

technical or visually ambiguous, they can create a series of visual and cognitive overloads
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that result in errors in making distinctions. Research by Huang has revealed that young
people and students tend to rely heavily on informal networks such as friends or housemates
or family to learn and understand local rules. Thus, in multicultural societies, where the
“teachers” themselves may have incomplete knowledge or even deficits in their own
adaptation process, this reliance on informal sources can increase inaccuracies in society

(Huang et al., 2022).

2.3.2 Situational Factors and Infrastructure

Convenience has been identified as a major determinant of daily recycling behaviour.
Bernstad argues that households are more likely to participate in pro-environmental activities
when they experience fewer disruptions to their daily lives (Bernstad, 2014). Therefore, this
paper defines physical criteria for household waste separation as: walking distance to bins,

ease of opening bins, and sanitation of waste collection sites.

The most important point is that convenience does not operate in a vacuum. And this is also
deeply influenced by the interior design. For example, in shared housing — such as student
apartments where several students live together and have a shared kitchen environment
(Verhoeven, 2018), which are often run by organizations such as LOAS in Lappeenranta —
one can see more infrastructural challenges. Because of the limited space, it is difficult to
store five or six separate sorting bins in the cabinet under the sink. Furthermore, the use of a
shared kitchen by several people leads to a dispersion of personal responsibility. When bins
are shared between several housemates, anonymity can reduce individual responsibility and
lead to dirty bins and difficulty in sorting. Consequently, considering the impact of such
infrastructural factors on active participants, as well as their direct impact on the perceptions
of the residents, it is important to consider the impact of such infrastructural factors on active

participants and their direct impact on the perceptions of the residents (Toth, 2024).

2.4 Barriers to Effective Waste Separation

Even in the presence of advanced municipal infrastructure and high individual willingness,

a number of critical barriers can suddenly derail effective waste sorting. These barriers
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disproportionately impact international demographics trying to navigate a foreign system

(Quet al., 2023).

2.4.1 Language and Cultural Barriers

Language is the most important gatekeeper to environmental integration. The official
Finnish waste guidelines (e.g. those issued by regional bodies) are typically structurally
clear, but they have traditionally been optimized for native Finnish speakers (Sunar, 2025).
Migrants often face systemic structural barriers that prevent them from full participation in
public civic duties, such as environmental services (Ogbonna, Amangabara and Ekere,
2007). For non-native speakers, who do not speak Finnish, this means that they have to use
a lot more cognitive effort in order to understand the instructions and are therefore more

likely to give up or make mistakes (Martin, Williams and Clark, 2006).

Baseline familiarity with recycling protocols is determined by cultural background in
addition to linguistics. People coming from countries with little or no municipal recycling
systems don’t have the habitual “muscle memory” of source separation (Huang ef al., 2022).
Sorting 1s not an automatic habit for these individuals but a newly learned and highly
conscious task that requires constant vigilance and is therefore very vulnerable to disruption

by other everyday stressors (Liu ef al., 2024).

2.4.2 Logistical and Physical Barriers

Physical constraints continue to act as formidable barriers even when language and attitude
are aligned. Factors such as insufficient storage space inside the apartment, overflowing
outdoor bins, or unhygienic waste sheds actively discourage participation. Crucially, these
logistical barriers exhibit an interactive effect with cultural barriers (Lisa Dahlén and
Lagerkvist, 2009).An international student who is already experiencing chronic uncertainty
due to language deficits may be significantly less resilient when faced with a practical
inconvenience (like a full plastic recycling bin) compared to a local resident. They are more
likely to default to the easiest available option, which is typically the mixed waste bin (Raghu
and Rodrigues, 2021).
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2.4.3 Information Consistency: Packaging vs. Bin Labels

One of the most damaging, but academically less studied, obstacles in the modern circular
economy is the high degree of inconsistency between the separation rules printed on
commercial product packaging and the official separation guidelines set by local waste
authorities (Reijonen et al., 2021). Consumers are increasingly confronted with imported
goods that display recycling symbols, colour codes or material classifications according to
foreign or general European systems. These international symbols are often at odds with the
specific and local processing capabilities of Finnish waste management facilities(Melanen

et al., 2002).

(Saphores, Ogunseitan and Shapiro, 2012) emphasize that when consumers are confronted
with contradictory information, their trust in the system decreases. For example, a composite
packaging product may be marked as “recyclable plastic” by the manufacturer, but local
Finnish recycling methods may require it to be placed in mixed waste due to the factory’s
regional restrictions. When people are faced with this difference, a lack of consistency in
recognition occurs (Sunar, 2025). To solve this problem, consumers often rely on guesswork,
or worse, engage in a “wish cycling” — placing a non-recyclable item in the recycling bin in
the impossible hope that it will be recycled (Yusoff et al., 2024). For international students
who are constantly trying to align their country’s science and knowledge with the Finnish
system, this lack of consistency acts as a major catalyst for sorting errors. Harmonization
and standardization of information about packaging and municipal waste bins remains a

major problem (Qu et al., 2023).

2.5 International Students as a Specific Demographic

International students should be considered as a behaviourally distinct demographic group.
Unlike permanent migrants, their interaction with the host country’s environmental

infrastructure is often temporary, but also highly concentrated in specific residential niches.
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2.5.1 Cultural Background and Prior Experience

Past environmental experience serves as a resource for current practice. Barr claims that
established practices largely determine future practice (Barr, 2007). International students
coming from Western European countries with established multi-sectoral segregation
systems may experience a smooth transition to the Finnish way (Pham, 2020). Conversely,
students from regions that prioritize segregation face a steep learning curve. The diversity in
these starting points means that standard urban communication approaches often fail to

address the specific knowledge pluralities of the latter group (Wu, Zhu and Zhai, 2022).

2.5.2 Adaptation Challenges and Cognitive Load

Moving to a new country initiates a comprehensive adaptation process. document the
challenging journey of international students’ adaptation. They argue that this new journey
involves managing social norms, getting used to a new climate, and trying to adapt to the
university system (Makeeva, Kulinich and Yakovleva, 2021). On the other hand,
encountering new and somewhat complex daily tasks, for example dealing with a multi-

category and very different waste system, can add to this burden (Shehu, 2017).

As many international students (especially exchange students) are in the host country for a
short period of time — often less than twelve months — their motivation to learn a difficult
and perhaps confusing waste separation system may be compromised. Thus, their actions
are much more sensitive to immediate and situational deterrents (such as confusing bin

labels) than to long-term environmental values.

2.6 Conceptual Framework of the Study

Drawing on the theory of planned behaviour (Ajzen, 1991), the knowledge-behaviour gap
(Kollmuss and Agyeman, 2002), and the literature on immigrant adjustment, this study
proposes a comprehensive and multifaceted conceptual framework specifically designed for
international students in Finland (Figure 1). The framework systematically examines the
relationship between individual cognition, structural environments, and sociocultural

friction.
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The relevant variable in this model is waste separation behaviour, operationalized as the

frequency of separation of the main components of household waste: biowaste, plastic,

paper/cardboard, glass, and metal (Babaei ef al., 2015). This behavioural outcome is thought

to be driven by four main variables:

Cultural and past experience: environmental habits, basic principles, and systemic

expectations that students have of their home countries.

Knowledge and access to environmental information: the accuracy of students’
understanding of Finnish waste separation laws and their reliance on (formal) versus

informal (peer-led) information sources for their strategy.

Infrastructure and convenience: important and contextual elements of the situation,
especially the type of housing architecture (e.g. shared apartments versus private
studios) and the capacity and capability of the interior space to hold multiple trash

cans.

Social norms and incentives: the intrinsic values of environmentalists as well as the

peer influence generated by roommates in the shared living space.

However, given that human action is highly nonlinear, this framework departs from

traditional models by introducing three main regulatory barriers (Mukundan, 2020). These

factors act as filters that can actively weaken or completely disrupt the connection between

students’ positive thoughts and their actual sorting behaviour:

Language and cultural barriers: The linguistic difference of Finnish guidelines and

the widespread culture shock of harmonizing with strict civic behaviours.

Information asymmetry (packaging vs. bins): Cognitive confusion stemming from
conflicting sorting and recycling signs on imported products versus local municipal

guidelines.

Logistical and physical constraints: Structural problems of landfills, environmental

hazards, and physical constraints of residential units on waste management.

By combining these theoretical and practical elements, this framework goes beyond simply

measuring environmental awareness. It provides a robust, measurable, and testable structure

to fully assess how international students navigate the confusing terrain between past
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science, current knowledge, and the hard practical realities of the Finnish waste management

system.

Influencing
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Figure 1. Conceptual framework of waste separation behaviour among international

The structural relationships between the variables of this study are depicted in the conceptual
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students

framework of Figure 1. In this model, factors such as cultural background, level of

environmental knowledge, infrastructure status, and social norms are considered as direct

predictors of waste separation behaviour. However, the final outcome of these effects does

not remain independent; rather, it is seriously affected by contextual barriers such as

language challenges, inconsistencies in information data, and physical limitations. In fact,

through this model, the vulnerability of individuals' intrinsic motivations in the face of the

operational realities of the surrounding environment is demonstrated (Wu, Zhu and Zhai,

2022).
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2.7 Chapter Summary

This chapter analyses the academic literature on household waste separation behaviour and
the larger factors influencing participation in new and improved municipal waste
management systems. Focus was placed on the particular problems of adaptation,
infrastructure deficiencies and language and cultural barriers that clearly affect the
international student population. Attitude-Behaviour-Context (ABC) theory was developed
as a theoretical framework to explain why the strong views of environmentalists are often
overshadowed by immediate structural challenges. Accordingly, this literature provides a
framework for conceptualising the complex relationship between individual motivations and
contextual challenges that directly informs the empirical methodology that is fully described

in the next chapter.
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3 Research Methodology

This chapter will use the methodological framework to investigate and research how
domestic waste is managed by international students in Finland. The entire research process
is covered from the first stage, which is the initial research design, then the sampling strategy
stage, to the distribution of the questionnaire, and finally the final data collection and
analytical techniques. Finally, the methodological framework was selected to address the

research objectives on everyday environmental behaviour.

3.1 Research Design and Approach

This study used a quantitative, cross-sectional survey design. In this type of environmental
behaviour research, quantitative surveys are valuable because they allow the researcher to
collect standardized data from larger groups of participants (Barr, 2007). This data can
ultimately be used to compare behavioural patterns across populations and lifestyles

(Tonglet, Phillips and Read, 2004).

This approach was initially chosen because of the primary goal of finding practical barriers
and gaps between knowledge and daily habits in following waste separation. The aim of this
study was not to predict complex models or to establish deep scientific relationships. Instead,
the aim and focus are on examining current behavioural patterns in practice. By comparing
different groups that responded to the questions, for example, students living in shared
apartments compared to students living in single-family or family homes. This approach
can help ease the physical barriers that international students face when it comes to recycling

(Creswell, J.W. and Creswell, J.D., 2017).

3.2 Research Context

In Finland, the highly developed municipal waste management system is based on circular
economy principles and careful source separation (Birol, 2023). Housing management
companies and local municipalities usually provide waste and recycling guidelines.

However, this system can be difficult for international students to follow as they often come
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from diverse cultural backgrounds, different recycling habits and different languages or are

unfamiliar with local waste sorting guideline (S6derberg, Wester and Jonsson, 2022).

This specific population group was chosen for the study because international students
experience a rapid adaptation process in a short period of time. As previous research has
shown, an individual’s environmental behaviour is not solely determined by internal
environmental awareness; it is also strongly shaped by situational factors (Zaikova et al.,
2022), including housing arrangements, access to transparent information, and the

immediate social environment (Soderberg, Wester and Jonsson, 2022).

3.3 Target Population and Sampling

The target group for the study was strictly limited to international students residing in
Finland. To ensure that only the intended group would respond to the questionnaire, the first
disaggregation question was placed at the beginning of the survey to automatically and very
accurately filter out those who had Finnish citizenship or permanent residence before the

official start of the questionnaire.

Since it can be challenging to reach international students in all universities, a combination
of convenience and snowball sampling was used (Bryman, 2016). The survey link was
distributed online to the student community, in university WhatsApp groups and
international student channels on Telegram platforms. A notable feature during the data
collection process was the strong cooperation of the Lappeenranta Student Housing
Foundation (LOAS), which officially published the questionnaire link as an internal bulletin
and also on its official Instagram page, thereby directly distributing it to all students residing
in LOAS houses. To expand the statistical population beyond the South Karelia region, the
questionnaire link was distributed throughout Finland through international student

Telegram and WhatsApp groups.

After filtering the data, out of 116 respondents, exactly 100 valid and fully completed
responses were obtained for the analysis phase. The data collection was carried out almost
symmetrically across the country: on average, half of the respondents lived in the city of
Lappeenranta, while the other half were collected from the major university cities of Finland,

including Helsinki, Espoo, Tampere, Lahti and Turku. Ultimately, it can be said that in this
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type of descriptive study, this sample size, as well as the geographical diversity, provides
the necessary amount of data. Although the use of convenience sampling makes it difficult
to generalize the results to the entire population, the s similarity between the LOAS sample
and the broader international student population greatly enhances the practical validity of

the data. This feature provides a suitable platform for a reliable exploratory analysis.

3.4 Questionnaire Design and Literature Basis

In this questionnaire design, the main focus was on three topics: barriers to recycling at

home, student housing conditions, and cultural adaptation to the environment.

Although the theoretical foundations and main constructs of the present study are derived
from this literature and reputable (refereed) theses, the operational terms of the questionnaire
were carefully adjusted and localized to reflect the objective realities and the multi-sectoral
system of municipal waste management in Finland. The survey was divided into six main
sections: demographics, housing conditions, actual waste separation behaviour, knowledge

level, practical barriers, and motivations.

In order to optimize the data collection process and reduce the attrition rate of respondents,
the questionnaire was developed as concisely as possible. The assessment of attitudinal and
behavioural dimensions in most statements was carried out by relying on a standard 5-point
Likert scale; this structured approach facilitated the process of statistical and measurable
comparisons between subjects (Soderberg, Wester and Jonsson, 2022). One of the key parts
of the survey was to measure the actual frequency of waste separation. To avoid self-
assessment bias (which usually occurs when respondents are simply asked whether they
segregate waste “correctly”), the questionnaire asked participants to rate their level of
separation for specific waste categories. These included plastic, bio-waste (organic), paper,

cardboard, glass, metal, hazardous waste, dry waste, and pharmaceuticals.

3.5 Data Collection Process and Methodological Challenges

Data collection was conducted in April 2026 via the online platform (Webropol), a secure

survey system widely used in Finnish universities. Participation in the study was completely
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voluntary and anonymous, and participants were provided with clear information on the
research objectives of the study, data privacy practices, and approximate response time on

the survey homepage.

It is worth noting that this phase was accompanied by some methodological and logistical
challenges, including the fact that the data collection process was time-constrained due to
the university’s academic calendar, which limited the time the survey call remained active,
and data collection took approximately 40 days. In order to maximize the nationwide
coverage of the survey within this limited timeframe, formal requests for questionnaire
distribution were emailed to several regional student housing foundations and student unions
across Finland, including HOAS (Helsinki), TOAS (Tampere), VOAS (Vasa) and the
University of Lappeenranta Student Union (LTKY).

In addition, a request for cooperation and sharing of the survey link was made through the
official Instagram pages of these institutions. However, these organizations did not respond
to these requests and did not distribute the survey link. This lack of institutional cooperation
significantly increased the difficulty of collecting responses outside the main LOAS network
in Lappeenranta. As a result, achieving the target sample size required a change in
distribution strategy and extensive use of alternative digital channels; by leveraging
international students’ Telegram channels and university WhatsApp networks, we managed
to collect 100 responses within the available timeframe. As a practical measure to raise
awareness among participants, a link was placed at the end of the questionnaire that directed
them to the official waste separation guidelines in English — provided by the regional waste

management company., Eteld-Karjalan Jatehuolto (EKJH).

3.6 Data Analysis

Once the survey was closed, the collected data were analysed using descriptive statistics.

The analysis focused on calculating percentages, and average scores to identify the most

dominant behavioural trends.
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3.7 Reliability and Validity

To ensure the validity and reliability of the study, the is wording of the questionnaire also
underwent several revisions and modifications to remove linguistic ambiguity—which was
all the more necessary given that most of the international respondents were not English

speakers (i.e., non-native English speakers), to address language ambiguity.

Furthermore, the design of the research questionnaire deliberately avoided measuring highly
abstract psychological constructs. This focus on objective, tangible factors and practical
barriers ensures that the claims made in this study are supported by the empirical data

collected.

Before the questionnaire was distributed and the formal data collection began, a small pre-
test was conducted with the participation of five international students. This helped to ensure
that the questions were clear to everyone. The test also estimated the average time it took to
complete the form and measured the technical performance of the Webropol site.
Fortunately, the survey tool worked exactly as expected and no major changes were required;
therefore, these five initial responses were deleted from the system. This ensured that the

final dataset of 100 respondents remained completely intact, pure, and consistent.

3.8 Ethical Considerations

The survey was conducted in full compliance with the ethical guidelines and guidelines set
by LUT University and the standards of the General Data Protection Regulation (GDPR)
(Johansson, 2023). Participants participated in the present study with full and informed
consent. They were also explicitly reminded that they had the right to withdraw from the
research process at any step before the final submission of the responses. The data collection
method was designed in such a way that no personally identifiable or confidential
information was requested or stored from individuals. Each response was received and
analysed without receiving any personal information, anonymously, and solely for the
purposes of this master’s thesis. All data were managed securely in the Webropol

environment in full compliance with institutional data protection regulations.
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4 Result

This chapter reports the empirical findings of an online (quantitative) survey instrument
implemented in a Finnish international student community. The data analysis process was
directed towards uncovering and interpreting behavioural patterns, knowledge levels,
contextual challenges, and motivational factors in the area of household waste separation.
The main framework of the findings is based on descriptive statistics and graphical
documentation, which are also supported by qualitative analyses derived from the

descriptive questions of the questionnaire.

4.1 Overview of the Survey Responses and Data Filtration

During the data collection phase, a total of 116 initial responses were recorded in the system.
Subsequently, a filtering process was applied to the data based on the target population. In
this regard, a mandatory screening question was included at the beginning of the survey to
ascertain the status of international students studying in Finland (those without citizenship
or permanent residence). As a result of this screening, 15 respondents were identified who
answered “no” to the above question; these items were systematically disqualified from the
analysis process to prevent any contamination of the data. The remains 101 respondents

(87.1%) who answered “yes”, 100 questionnaires were successfully extracted and finalized.

Are you an international student (ie, you do not have Finnish nationality or permanent residency) currently living in Finland?
Number of respondents: 116

Yes 87%

NO 13%

Figure 2. Survey screening question and data filtration results.

Subsequently, with 101 respondents successfully passing the screening stage, one
incomplete response was also excluded from the final analysis data set in the subsequent

stages of monitoring. Thus, the empirical analyses presented in the following sections of this
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chapter are based entirely on a purified database consisting of exactly 100 fully completed
questionnaires. These data are then analysed using descriptive statistics tools, so that the
dominant behavioural trends of the target population are summarized by visual charts and
contextual and contextual differences among respondents are highlighted and explained

through cross-tabulation outputs.

4.2 Demographic Profile and Living Context

A detailed analysis and understanding of the demographic and situational background of the
respondents is a methodological necessity at this stage, as behaviours related to
environmental protection are systematically influenced by individual and contextual
variables such as age, educational level, and type of housing infrastructure. Therefore,
analysing structural differences in waste separation patterns requires a detailed explanation

of these contextual characteristics.

Based on the descriptive findings, a high diversity was depicted among the international
student population studied. In the analysis of the frequency distribution of the region of
origin variable, the majority of participants were categorized as Asian (68.0%), followed by
Europe (23.0%), America (6.0%), Africa (2.0%), and Oceania (1.0%). Despite this wide
global dispersion, the results of the qualitative analysis of the open-ended responses
regarding country of origin indicate that the largest national group in this sample was
immigrants from [ran; alongside this group, significant representatives from countries such

as Sri Lanka, India, Romania, and Italy were also recorded in this dataset.

By evaluating the age indicators, the demographic composition of this sample was clearly
biased towards adult and mature students, as more than half of the participants—352.0
percent—were categorized in the age range of over 30. The rest of the age structure of this
community was represented by a 25.0 percent share for the 20-24 age group and a 16.0
percent share for those aged 25-29; meanwhile, those born under 20 are in the minority by a
huge margin, with only 7.0 percent of the total responses allocated. On the other hand, a
relatively good balance was observed in the gender variable among the subjects. This overlap
is such that 57.0 percent of the total sample size is women and 40.0 percent is men; although
a small group of 3.0 percent was also identified who were unwilling to disclose their gender

identity in this survey.
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In terms of educational indicators, employment of a large part of the participants was proven
at the postgraduate and advanced levels and stages. A closer look at the statistics shows that
master's degree students formed the largest group in this category, accounting for nearly half
of the sample size (48.0%). At the next levels of this educational pyramid, a share of 34.0%
for undergraduate students and 14.0% for doctoral researchers was registered in the research
database; while the rest of the individuals, a very limited minority of 4.0%, were registered

in other miscellaneous educational programs and courses.

What is your age group?
Number of respondents: 100

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55%

Under 20

25-29

20-24

+30

What is your gender?
Number of respondents: 100

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60%

Female

Male

Prefer not to say
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What is your region?
Number of respondents: 100

0% 5% 10% 15% 20% 25%  30% 35% 40% 45% 50% 55% 60% 65% 70%

Asia

Europe

Americas (North & South)

Africa

Oceania

What is your level of study?
Number of respondents: 100

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Bachelor

Master

PhD

Other

Figure 3: Demographic profile of the respondents.

Beyond individual characteristics, the environmental context of respondents’ lives—
particularly the type of housing and the conditions of shared kitchens—was also examined.
Based on the documentation available in the dataset, the highest frequency, 44.0 percent,
was allocated to family apartments; while a share of 29.0 percent for living in shared units
(shared housing) and 20.0 percent for living alone in private studios were recorded in the
research database. The remaining respondents, a minority of 7.0 percent, also referred to

other housing models.

As a result of this diversity in housing structure, kitchen sharing was also different among
respondents; 40.0 percent of students do not share their kitchen space at all. In contrast, this
space is shared by 29.0 percent of individuals with family members and the same number
(29.0 percent) with one to three roommates; However, a very limited group of 2.0% was also

identified who manage their kitchen with four or more housemates.
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In addition to the aforementioned criteria, different time periods in terms of duration of
residence in Finland were recorded in this sample. Based on the available evidence, a large
proportion of the subjects, i.e. 35.0% of the total sample, reported a period of 6 to 12 months
for living in this country; while a residence of 1 to 2 years was established for 33.0% of the
individuals and a residence of more than two years for another 27.0% of the participants in
the research database. Finally, the rest of the statistical population is allocated to a small
group of 5.0% of newcomers whose history of presence in this country is assessed as less
than 6 months. The formation of this balanced distribution has provided a suitable platform
for simultaneously reflecting the experiences of both research groups; that is, people who
are actively adapting to the system as newcomers, and alongside them, medium-term and

long-term residents who have established more solid behavioural routines for themselves.

What type of housing do you live in?
Number of respondents: 100

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Shared apartment

Studio apartment (living alone)

Family apartment

Other (please specify)

Do you share the kitchen area?
Number of respondents: 100

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20% 22% 24% 26% 28% 30% 32% 34% 36% 38% 40%

No, only | use it

Yes, with family members

Yes, with 1-3 flatmates

Yes, with 4 or more flatmates
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How long have you lived in Finland?
Number of respondents: 100

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20% 22% 24% 26% 28% 30% 32% 34% 36%

Less than 6 months

6-12 months

1-2 years

More than 2 years

Figure 4. Housing infrastructure and residency duration.

In general, the practical significance and objective validity of this study are greatly enhanced
by the heterogeneity and diversity of the sample’s population and residential structure. The
respondents in this study represented a wide range of subcultures, diverse residential models,
and varying levels of adaptability in the Finnish context. This amount of structural diversity
is valuable in this research tool because waste separation behaviours are not systematically
isolated phenomena but are directly influenced by the demands of everyday life and

individuals’ previous environmental experiences.

4.3 Current Waste Separation Behaviour

Before going into the details of current waste separation practices in Finland, it was a
methodological necessity to draw a clear picture of the respondents past experiences and
backgrounds in the field of recycling. The results of the survey data indicate that there are
quite different levels of prior familiarity with formal waste management systems among the
respondents. As depicted in the statistical patterns, a large proportion of the participants had
a relevant background in this field; waste separation was recorded in the research database
as “sometimes” by 37.0% of the individuals before immigrating to Finland, and as

“regularly” by another 28.0% of the statistical population.

However, a structural gap in the respondents’ backgrounds was revealed, with 32.0% of the
total sample having no prior experience; This group of students stated that they had not
previously been able to separate their waste, either because such a process was not common

in their country of origin or because it was associated with structural complications. Of these,
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only a small share of 3.0% were those who were unwilling to do so despite the opportunity.
A key analytical insight is derived from this data; while the majority of international students
have an intrinsic desire and motivation to recycle, nearly a third of respondents experienced
their first direct encounter with a formal, regulated and rigorous waste management system

after arriving in Finland.

Have you sorted waste before moving to Finland?
Number of respondents: 100

0% 5% 10% 15% 20% 25% 30% 35% 40%

| could not (waste sorting is not common or is difficult in my home country)

| could, but | did not

Yes, sometimes

Yes , regularly

Figure 5. Prior waste sorting experience before moving to Finland.

Building on this background, the respondents’ current and objective behaviours in dealing
with different types of household waste in Finland were investigated. In this section, the

assessment was based on concrete and differentiated behavioural assessments.

A clear distinction in the level of commitment to waste separation is illustrated in Figure 6.
Based on the available evidence, very high separation rates were recorded for common and
everyday household waste streams. From these impressive figures, a high willingness and
motivation to actively participate in the recycling cycle is extracted, especially in contexts

where waste streams are produced in a standard, every day and frequent manner.

In contrast, a sharp behavioural decline was observed in the face of more complex, unusual,
and ambiguous waste streams. Based on the available evidence, deep vulnerabilities in the
disposal of specialized waste have been recorded in the research database; such that refusal
and separation behaviour of “never” for hazardous waste (such as fluorescent lamps and
paint residues) were reported by 30.0% of participants and for pharmaceutical items by
32.0% of the statistical population. Similarly, a completely irregular and scattered
behavioural pattern was discovered towards electronic waste; as in this section, only 46.0%
of the subjects were committed to the regular separation of these items, while a minority of

15.0% never apply separation operations for this category of waste.
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How often do you sort the following types of waste? (Response Scale: 1=Never, 2=Rarely, 3=Sometimes, 4=Usually, 5=Always)
Number of respondents: 100

Average score

Cardboard and carfons AL 7 47
Electrical waste 36

Food waste (bio-waste)

43

Glass packaging 45

Hazardous waste (fluorescent, paints) 30% 21

Medicines 32% i K 29

Metal packaging 5% S 12% 43

Paper and magazines 3% 4% 9% 44

3%

Plastic packaging 4,6

Dry waste (Broken dishes) 39

Figure 6. Frequency of waste separation across different waste fractions.

Overall, the outputs of this section showed that the frequency of waste separation by users
depends largely on the type and nature of the waste. For example, common and everyday
items such as plastic and cardboard are sorted with much greater regularity and consistency
compared to specialized streams such as pharmaceuticals and hazardous waste. This
objective difference confirms that the tangible nature of a waste category made the recycling
process easier for students. And also, the average score showed in chart was calculated based
on a 5-point scale (1=never, to 5=always). In contrast, the need to spend more energy and
research on the disposal of specialized flows was identified as a deterrent factor; which
ultimately led to a sharp decrease in the rate of persistence and behavioural adaptation

towards this waste category.

4.4 Knowledge Levels and Sources of Information

Beyond the analysis of objective segregation habits, it was considered an analytical necessity
to assess how international students perceived their level of awareness and how they

obtained information about waste management regulations in Finland.
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In this regard, in parallel with the examination of the environmental socialization process of
individuals, the level of satisfaction with the initial information packages was measured; the
data showed that more than half of the participants — 53.0% of the total sample — agreed
or strongly agreed with the fact that they had received clear and sufficient instructions upon
arrival at their current place of residence. . However, the fact that nearly half of the sample
remained neutral or opposed revealed a structural heterogeneity and contradiction in the
mechanisms for distributing waste segregation information to new residents. Despite these
challenges upon arrival, high levels of perceived knowledge were recorded among the
participants; So that 78.0% of the subjects expressed their agreement or complete agreement
with the statement “I know which materials belong to each waste category”. The formation
of this high level of self-declared knowledge depicts a profound contrast with the previous
behavioural decline (towards complex waste streams). In fact, it is inferred from this
analytical contrast that perceived awareness does not necessarily translate into practical

action and implementation in the face of structural and operational frictions.

I received clear and sufficient instructions on how to sort waste when | moved into my current housing. o
Number of respondents: 100

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20% 22% 24% 26% 28% 30% 32% 34% 36% 38% 40%

Strongly disagree

Disagree

Neutral

Agree

Strongly agree

| know which materials belong to each waste category. o
Number of respondents: 100

0% 5% 10% 16% 20% 25% 30% 35% 40% 45% 50% 55% 60%

Strongly disagree

Disagree

Neutral

Agree

Strongly agree

Figure 7. Self-reported knowledge and clarity of initial instructions.
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In order to understand how international students encounter and interact with the waste
management structure; the main channels of information acquisition were analysed in this
research tool. Based on the findings, a significant and extensive reliance on tangible,
physical, and informal sources was recorded in the research database. In fact, it can be
inferred from these preference patterns that official channels and municipal structures have
not played a central role in the information process for this demographic group; rather, the
process of re-reading the rules has been guided mainly through immediate and

environmental tools available in the space around individuals.

Based on the documentation available in the dataset, the statement “instructions and physical
signs embedded on waste bins or collection areas” was identified as the most frequently used
information channel, accounting for 62.0% of the total responses. This high frequency
suggests the strategic and vital importance of visual communication patterns at the point of
waste disposal. Next in importance are portals and documentation provided by student
housing companies (such as LOAS local guides) with a share of 56.0 percent; while general
searches on Internet platforms such as Google search engine were also used as a source of
information by half of the statistical population (50.0 percent). In addition, reliance on
printed guides on the packaging of goods was recorded by 34.0 percent of students and the
use of the capacity of informal social networks — including interaction with friends and

housemates — by 32.0 percent of all participants in the research database.

Another important point is the revelation of a structural vulnerability in the communication
strategies of official bodies, as evidenced by the fact that official regional waste management
websites (such as the EKJH system) were only used by a meagre 5.0% of international
students. The analysis of the open-ended response section outputs proved that some
participants relied on artificial intelligence tools (such as ChatGPT) to decipher complex or
untranslated local instructions. The result of this evidence suggests that official digital tools,
despite being designed, have failed to effectively engage with the international student
community, which has ultimately led to this population inevitably moving towards physical

guides, general search engines and language channels.
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Which of the following sources do you use to find information about waste sorting rules in Finland? (Select all that apply)
MNumber of respondents: 100, selected answers: 249

Which of the following sources do you use to find
information about waste sorting rules in Finland? (Select

all that apply)
@ Instructions and labels on waste bins or in waste collection areas @ Housing company materials (eg, LOAS guides, websites, welcome package)
@ General internet searches (eg, Google) @ Instructions on product packaging
@ Friends, flatmates, or university tutors @ Other (please specify: )
@ Official regional waste management websites (eg, EKJH) @ | don't usually look for information

Figure 8. Primary sources of information utilized for waste sorting rules.

4.5 Structural and Contextual Barriers

Tracking and analysing the tangible and objective challenges that disrupt the waste
separation process was the main focus of this section. The results of the assessments showed
that the existence of strong environmental motivations among international students does
not in itself guarantee the successful implementation of recycling; because the behavioural
routines of this population are constantly overshadowed by structural bottlenecks and
surrounding contextual challenges, preventing the objective realization of environmental

actions.

The most serious structural challenge in this direction was identified as the “physical
complexity of the waste items themselves”. Based on the analysis of the cognitive
dimensions of respondents’ behaviour in facing waste separation challenges, a large
proportion of participants—71.0 percent of the total sample—mentioned situations as a
source of confusion in which “different components of a single waste are made of different
and multiple materials (composite packaging).” In addition, errors and uncertainty in dealing
with new, unfamiliar, and unrecognizable materials were reported by 61.0 percent of the
statistical population; while the lack of explicit and direct inclusion of the name of a specific
waste in official guidelines was also recorded as a disruptive factor for 46.0 percent of the
participants in the research database. This quantitative and statistical evidence is
systematically supported by the findings extracted from the open-ended and qualitative

responses. As a concrete example, one participant explicitly explained that the separation
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system “varies depending on the regulations of each municipality, and it is by no means
always clear what materials a particular item is made of and which bin it should be directed
to.” From these challenges expressed by the target community, it is inferred that there is a

serious structural flaw in the design process of standard packaging and labelling systems.

In some cases, it is confusing for me how certain waste items should be sorted, for example: (Select all that apply)
Number of respondents: 100, selected answers: 200

0% 10% 20% 30% 40% 50% 60% 70% 80%

When the material is new to me or | am not sure what the material is

When different parts of a waste item are made of different materials

When a waste item is not explicitly mentioned in the instructions

| don't find it difficult; | can classify and sort all waste items correctly

Other (Please specify)

Figure 9. Primary sources of confusion regarding waste items.

In addition to the structural challenges mentioned above, the lack of access to the local
language. Although mixed opinions were recorded, the fact that the instructions in Finnish
were written on the bins made it difficult for 48.0% of the students to distinguish between
the two. The rest of the responses were distributed between neutral and opposing options;
however, the frequent repetition of this theme in the qualitative comments section indicates
the objective importance of this language challenge in the residential environment. The
reflection extracted from the open-ended section, as one participant explicitly stated: “When
I first arrived in Finland, and because I was not familiar with the language, the most

challenging obstacle for me was the instructions on the waste bins in Finnish."

The Finnish language used on the official waste bins/sheds makes it difficult to know how to sort waste .
Number of respondents: 100

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20% 22% 24% 26%

Strongly disagree

Disagree

Neutral

Agree

Strongly agree

Figure 10. Impact of language barriers on waste sorting.
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From the perspective of analysing the outer layers of the waste management system, the
overwhelming majority of participants (48.0%) agreed or strongly agree with the
accessibility and convenience of public waste separation stations in residential complexes.
However, relying solely on these macro statistics would have obscured the main challenges,
as the analysis of qualitative data revealed the existence of deep microstructural barriers in
relation to internal spaces and the way in which containers are maintained. In this regard, the
lack of internal equipment and infrastructure in the kitchen environment was repeatedly
emphasized by participants; as explained in the explanatory responses: “In most houses and
apartments, there is not enough physical space for multiple waste separation in the
compartment under the sink, and providing separate and sufficient compartments in this

space is considered a much more practical measure.”

In addition to spatial challenges in indoor environments, the physical condition and storage
capacity of shared waste collection stations were also identified as a psychological deterrent.
Based on the available evidence, some logistical disruptions and shortcomings were
repeatedly mentioned by participants; as explained in the objective statements of the
respondents: “Sometimes the waste bins are completely full... and this makes the waste
disposal space dirty and unsuitable.” In a similar case, another participant stated: “The waste
separation station in our residential complex is extremely dirty; so that when I visit, I tend
to leave that space as soon as possible.” The results of these empirical insights clearly show
that despite the geographical proximity of the tanks, inappropriate spatial planning and poor
maintenance of the infrastructure create significant operational friction in the path of

environmentally sound behaviours.

4.6 Motivations and Facilitating Factors

To track the underlying drivers of recycling, participants rated the importance of different
motivational drivers. Based on the acquired statistical patterns, the statement "protecting
natural resources through recycling” was identified as the main motivational drivers, with
74.0% of the total responses attributed to itself, as well as the factor "ethicality of this
behaviour" with a share of 71.0%. In addition, variables related to climate change, such as
energy saving (66.0%), the process of producing renewable energy from bio-waste (63.0%),

and finally the potential for reducing greenhouse gases (58.0%), have been registered as
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central drivers in the research database. Along with these fundamental environmental values,
the desire to comply with structural laws has also played a role; waste separation was
reported by 42.0% of the statistical population solely due to “mandatory requirements
governing the Finnish waste management system”. Importantly, the very small effect of
variables related to social and peer pressure on individuals’ motivations is observed; as only
17.0% of the subjects were committed to this process due to the behaviours of their

housemates and only 25.0% were influenced by the expectations of those around them.

However, the available evidence showed that despite the weak impact of positive social
pressures, negative social atmospheres and environments can actively erode individuals’
intrinsic motivation. This weakening phenomenon was deeply reflected in the outputs of the
open-ended response section; as explained in the statement of one participant: “In my
opinion, observing other people’s failure to adhere to proper waste separation can lead the
individual to neglect and negligence.” From these challenges expressed, it can be inferred
that the presence of visual evidence of system inefficiency in shared waste collection stations

has a high potential to rapidly erode and destroy individuals’ moral and intrinsic motivations.

Which of the following reasons can motivate you to separate your waste? (Select all that apply)
Number of respondents: 100, selected answers: 422

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% ©65% 70% 75%

74%
71%

66%

63%

Which of the following reasons can motivate you to 58%
separate your waste? (Select all that apply)

@ Recycling saves natural resources.

@ It's a good thing to do.

@ Recycling saves energy in comparison to producing materials from virgin raw materials.
@ Bio -waste can be converted into renewable energy and nutrients (eg, biogas, compost).
@ Waste separation helps reduce greenhouse gas emissions and mitigate climate change .
@ Waste sorting is required by the waste management system in Finland.

@ People around me do it, so | can do it too.

@ My flatmates or partner/family do it, so | can do it too.

@ Other (Please specify)

Figure 11. Primary motivations for separating waste.
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In the final step of the assessments, participants were asked to identify and introduce
practical interventions that could facilitate the waste separation process. The results of the
expressed priorities showed that the dimensions and structure of the proposed solutions
directly corresponded and overlapped with the previous structural challenges and barriers
(identified in the previous sections). Therefore, the orientation of the students’ expectations
was completely focused on resolving the objective bottlenecks in the surrounding

environment.

Based on the results of the acquired data, the proposition “Implementing clearer visual signs
and labels on waste bins” was identified as the highest intervention priority by the
participants, with 65.0% of the total votes. This component is well established in the
research database, above the need to “include clearer separation instructions on the
packaging of the goods themselves” with a share of 60.0%, as well as the request to “provide

more information in English” with a share of 59.0%.

At another level, financial incentives and, to the same extent (36.0%), the allocation of more
physical space for the placement of separation bins inside apartments were supported on
average. Furthermore, improved hygiene and accessibility of bins were reported by 26.0%
of students as factors in strengthening recycling habits, while only a small minority of 14.0%

believed that they did not need any additional support or intervention in this regard.

The analytical implications of these findings clearly conclude that the international student
community does not need fundamental education or the injection of widespread
environmental incentives. Rather, the expressed preferences suggest that this population is

99 ¢C

in dire need of “structural and systemic simplifications,” “universally understandable visual
cues,” and “understandable language codes” to translate their inner desires into practical and
correct actions. Indeed, removing these operational barriers was identified as a key

prerequisite for actualizing the motivational potentials present in the research database.
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Which of the following factors would help you sort waste more or more easily? (Select all that apply)
MNumber of respondents: 100, selected answers: 308

Which of the following factors would help you sort waste
mare of more easily? (Select all that apply)

@ Clearer visual signs and labels on the waste bins @ Clearer sorting instructions on product packaging
@ More information provided in English @© More space for waste bins in my apartment

@ Better, cleaner, or more accessible waste bins @ Feedback or reminders from the housing company
@ Financial rewards, incentives or bonus cards @ | do not need additional support

@ Other (Please specify:)

Figure 12. Factors and interventions that would facilitate easier waste sorting

4.7 Chapter Summary

In this chapter, the empirical findings of the survey instrument are reported, based on a
database of 100 international students residing in Finland. The analysis of the results of this
analysis suggests that despite strong environmental motivations and positive attitudinal
orientations towards the recycling cycle among the target population, the continuation of
sorting behaviours is strongly influenced by specific structural and operational barriers, most
notably: the physical complexity of composite packaging, the presence of unfamiliar waste

items, language constraints and infrastructural bottlenecks in residential spaces.

Despite the structural and linguistic limitations explained in the previous sections, the
existence of a strong internal motivation to participate in the waste separation process among
international students was proven. Based on the analysis of behavioural patterns and the
results of the acquired responses regarding motivational drivers, it was revealed that the
overwhelming majority of participants gave priority to environmental reasons and ethical
obligations - in contrast to the criteria of adaptability and social pressures. Therefore, the
role of personal beliefs as the main driver of separation was assessed to be more prominent

than external levers.
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At the same time, the expressed preferences showed that this population is actively seeking
practical solutions to overcome these barriers, which demonstrated the urgent need for “easy-
to-understand visual guidelines”, “expanding data in English” and “structural simplification
of sorting systems” in the research database. Subsequently, the next chapter will discuss,
analyse, and compare these empirical findings in detail with the existing academic literature

and the macro-context of the waste management system in Finland.
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5 Discussion

In this chapter, the empirical findings presented in Chapter 4 are interpreted and analysed in
relation to the conceptual framework and existing academic literature. A central goal of this
discussion and analysis is to contextualize the behavioural patterns of international students
towards household waste separation; an approach that aims to go beyond the superficial
layers of descriptive statistics and achieve a deep understanding of the root causes of waste
disposal errors. Through a critique and analysis of the gap between “knowledge and
behaviour”, structural frictions and challenges arising from linguistic isolation, the practical
and theoretical implications of this research are identified and explained. Finally, in the final
sections of this chapter, practical recommendations are presented to waste management

institutions in Finland, and the limitations of the present research are acknowledged.

Accordingly, the structure of this chapter is organized based on the most key empirical
patterns extracted from Chapter 4. In the meantime, special emphasis is placed on dissecting
the relationship between perceived knowledge and objective separation behaviours,
explaining the role of infrastructural and linguistic barriers, and extracting operational
implications for improving waste separation patterns among the international student

community in Finland.

5.1 Interpretation of the Main Findings

5.1.1 The Knowledge-Behaviour Gap in Waste Sorting

The results of the analyses in this section indicate the existence of a behavioural paradox; a
phenomenon that has manifested itself in the form of a deep contradiction between the
perceived level of knowledge of international students and their actual exposure to complex
waste. Although, according to the documented statistics in Figure 7, a large share of
respondents—that is, 78.0 percent of the total sample—firmly claimed to know the correct
separation criteria, this subjective belief was challenged in the field of practice. In fact,
referring to the behavioural layers reflected in Figure 6, it was found that whenever waste

deviates from the standard, everyday categories toward more specialized stream (such as
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pharmaceuticals and hazardous waste), the rate of waste separation persistence faces a very
sharp and significant drop; which shows that relying solely on the respondents’ perceptions

does not reflect their actual behaviour in the environment.

This empirical phenomenon provides strong support and validity for the empirical
explanation of the “Knowledge-Behaviour Gap”—which has been widely documented in
the environmental psychology literature. As argued by (Kollmuss and Agyeman, 2002) and
(Chuanhui Liao and Hui Li, 2019), having general environmental awareness or relying on
positive attitudes does not automatically and linearly translate into environmentally friendly

actions.

The results of the present findings confirm that the effectiveness of theoretical knowledge is
highly vulnerable when faced with situational and contextual realities. Although the
respondents’ mastery of the process of separating standard and familiar flows (such as
cardboard and plastic packaging) was proven in the data, facing structural complexities
reproduced serious challenges for this population. This situation is fully consistent with the
observations of (Qu et al., 2023) and (Hao, Zhang and Morse, 2020); These researchers have
shown that positive environmental intentions do not necessarily translate into correct
operational behaviours when the physical act of separation requires excessive cognitive load

or visits to specialized waste disposal stations.

5.1.2 Structural Friction: Packaging Complexity and Housing Constraints

The empirical evidence in this section challenges the traditional hypothesis that sorting
errors are rooted in a lack of individual motivation, as structural barriers are found to play a
much more prominent role. Referring to the analytical outputs in Figure 9, the deep
ambivalence of respondents in the face of mixed waste or composite materials—in which
different parts of a product are made of separable or multiple materials—appears to be the

main operational node.

This finding removes the blame on the citizen or user negligence from the research focus
and points the finger of blame at a fundamental flaw in the engineering and design of modern
packaging. Furthermore, the fact that international students are caught between unfamiliar

recycling symbols on imported products and strict local guidelines in Finland reproduces a
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strong cognitive friction and dissonance; A situation that ultimately led to unwanted errors

in the waste separation system.

In addition to the above structural challenges, lack of physical space to accommodate
separation bins in the kitchens of shared apartments was identified as a practical obstacle to
effective waste separation. Based on the documented statistical evidence in Figure 4, it was
proven that a significant portion of the target population uses shared kitchen spaces.
Simultaneous analysis of qualitative feedback and quantitative dissatisfaction with the
cramped interior space showed that communal living systematically weakens the sense of

individual responsibility and complicates the logistics of waste separation.

These behavioural patterns are considered to be concrete examples of the “situational
friction” hypotheses put forward by (Barr, 2007) and (Bernstad, 2014); these theorists have
explained the convenience and availability of home infrastructure as the ultimate moderator
in the formation of recycling behaviours. Furthermore, the present findings are consistent
with the core findings of (Verhoeven, 2018) and (Mukundan, 2020), which emphasize that
student populations are highly vulnerable to physical barriers in dormitories. Finally, the
data confirm that even highly intrinsically motivated international students are inevitably
driven to dispose of waste as mixed (general) waste if immediate physical infrastructure for

multi-compartment segregation is not foreseen.

In a general analysis, the results of these empirical findings suggest that the main obstacles
to effective waste separation are not necessarily a lack of intrinsic motivation; rather, they
are systematically rooted in structural and contextual challenges. Based on objective
evidence, physical constraints and lack of sufficient space in residential environments, along
with inadequate maintenance of waste collection stations, were identified as disruptive
drivers; factors that ultimately reproduce severe friction and erosion in users' daily recycling

programs and routines.

5.1.3 Linguistic Isolation and Communication Breakdown

Based on the available evidence, the lack of access to the local language continues to be a
remains a notable challenge in the process of environmental socialization and adaptation to

the Finnish waste management system. As the statistical layers illustrated in Figure 10
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reveal, nearly half of the participants agreed that there were objective complications in waste

separation due to the Finnish language instructions on bins and collection stations.

Another important point is the emergence of a structural vulnerability in the communication
strategies of the municipality and upstream institutions, as the official regional waste
management websites (such as the EKJH portal) are completely ignored by this population
group, a phenomenon that is clearly documented in Figure 8. In fact, in the face of this
structural defect, a kind of behavioural turn was recorded in the research database; Rather
than relying on governance channels, the process of reviewing rules has been systematically
guided through physical labels on bins, public search engines, and informal, homonymous

peer-to-peer interaction channels.

As emphasized in the research of (Knickmeyer, 2020) and (Mckenzie-mohr and Schultz,
2014), institutional communication strategies need to be systematically redesigned to
address the characteristics of diverse and multicultural populations in order to prevent
structural exclusion. In this regard, students’ recourse to informal interactive networks and
Al tools is seen as a concrete manifestation of the lack of effective penetration of governance

codes into the international student community.

This situation reflects the profound challenges in the process of cross-cultural adaptation;
Challenges that have been similarly identified and explained in the studies of (Kuusio ef al.,
2021). Hence, the outcome of these approaches confirms that a successful transition to a
strict segmentation system requires reliance on visual and intuitive communication patterns,

rather than dense textual style sheets saturated with linguistic complexities.

5.2 Theoretical Reflection

The results of this study reveal the behavioural patterns that consistent the Attitude-
Behaviour-Context (ABC) theory proposed by Guagnano, Stern and Dietz (Guagnano, G.A.,
Stern, P.C. and Dietz, T., 1995) in the context of student housing. Based on the documented
statistical patterns in Figure 11, the existence of intrinsic, fundamental, and strong pro-
environmental attitudes among respondents was proven; drivers that stemmed decisively
from an internal desire to protect natural resources and reduce the consequences of climate

change, and variables such as social and peer pressures did not play a role in their
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reproduction. However, relying on the ABC theoretical framework explains the fact that
whenever structural and contextual challenges and barriers are exceptionally elevated,

individual beliefs and attitudes lose their predictive power in the field of action.

The empirical evidence extracted from this study objectively reflects this theoretical
dynamic, as it was found that deep-rooted environmental motivations (attitude component)
among international students are consistently influenced and dominated by barriers such as
linguistic frictions, mixed and ambiguous packaging, and limited physical space in indoor

environments (contextual component).

The result of these contextual interactions has proven the emergence of unstable and
inconsistent behaviours towards complex waste separation (behavioural component) in the
research database. Hence, the authenticity of the conceptual framework explained in Chapter
2 is once again confirmed; a model in which the act of waste separation was explained not
as a mere individual phenomenon, but as the outcome of complex interactions between three

contextual, informational, and infrastructural components.

Following this analysis, the final conclusion of the present study suggests that over-reliance
on the development of general education and the promotion of environmental awareness
among international students is likely to encounter the phenomenon of diminishing returns.
As a result, the necessity of shifting structural focus and policymaking towards reducing

contextual frictions and facilitating executive operations in the research field was confirmed.

5.3 Practical Implications

Based on the nature of the structural and contextual barriers extracted, several intervention
and practical solutions are explained and recommended to regional waste management
authorities and student housing organizations to facilitate waste separation procedures. The
originality and validity of these implementation suggestions are directly supported by the
participants’ own objective preferences and requests (depicted in the statistical layers of
Figure 12). In addition, the need to develop visual communication patterns and improve the
comfort of physical infrastructure is also considered to be in line with the core hypotheses

of (Bernstad, 2014) and (Mckenzie-mohr and Schultz, 2014); these researchers have
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previously emphasized the crucial role of these environmental variables in improving

environmental behaviours:

e Multilingual methods and visual pattern standardization: The widespread and
significant reliance of the target community on data available at the physical points
of waste disposal requires the design and installation of visual, coloured, and
universally understandable signs on all waste containers. In parallel with this graphic
structure, the inclusion of English translations was recognized as a communication

requirement to overcome the linguistic isolation of international students.

e Revise and recreate information protocols upon arrival (reception): Student
housing companies should provide new tenants with digital, immediate, highly
illustrated, and simplified guides upon arrival. In this process, it is considered an
operational necessity to avoid distributing technical, dense, and written documents

that systematically cause information overload and cognitive confusion for users.

e Development and optimization of physical infrastructure of complexes: If the
architectural conditions and capacities in the interior spaces are available, equipping
student apartments with multi-compartment and separated trash bin systems in the
space under the sink has been found to be a key step in reducing physical bottlenecks
in the kitchen. In addition, in order to prevent overflow of tanks and improve hygiene
indicators in shared waste storages, it is recommended to systematically increase the
frequency of emptying and collecting for high-volume flows (such as plastic

packaging and cardboard) in shared housing environments.

5.4 Reliability, Validity, and Limitations of the Study

Although this study has provided valuable and exploratory insights into environmental
behaviour, the approach of academic transparency requires that several methodological and
operational limitations of the study be explicitly acknowledged. First, the data collection tool
in this study was based on a non-probability (convenience) sampling method, which resulted
in a structural bias and tendency of the data set towards respondents from the Asian continent

(68.0% of the total sample) with a focus on postgraduate education. As a result of this
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heterogeneity in demographic distribution, the statistical and absolute generalization of the

findings to the entire population of international students studying in Finland is limited.

In the second step, the research instrument’s reliance on self-reported data and behaviours is
considered another methodological challenge. Despite implementing structural measures to
control for systematic error and reduce social desirability bias—which was achieved by
separately measuring the eight waste streams rather than asking about overall adherence—
self-reported indicators inherently tend to overestimate the actual level of environmental
actions. Finally, the quantitative approach adopted in this study is descriptive in nature;
although the identification of dominant behavioural trends and operational challenges was
successfully achieved in this context, it was not possible to explain the causal and deep
relationships between the variables. Therefore, the effectiveness of future research is
assessed by a methodological shift towards qualitative approaches, such as conducting in-
depth interviews or objective and observational audits of waste reservoirs; a measure through
which the cognitive processes and complex challenges that international students experience
at the very moment of waste disposal can be more comprehensively reinterpreted and

explained.

5.5 Chapter Summary

In summary, the findings of this section suggest that the international student community in
Finland generally has strong intrinsic motivations and positive attitudinal orientations
towards recycling. However, the objective and operational crystallization of these mental
tendencies is often hampered by contextual and contextual challenges—in particular,
language constraints, physical complexity of packaging, and infrastructure bottlenecks in

shared living spaces.

A detailed analysis of the topics discussed in this chapter confirms that the existing barriers
are rooted in external structures rather than motivational in nature, which further highlights
the need to simplify information systems and optimize physical separation infrastructures in
indoor environments. Finally, the next chapter will summarize and conclude this study by
summarizing the key findings, explaining in detail the scientific contribution of the present

study, and presenting final conclusions.
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6 Conclusion

The empirical findings of this study are summarized in the final chapter and evaluated in
line with the primary research objectives. In this section, while providing direct answers to
the main research questions, the theoretical and practical achievements of the thesis are
explained and, finally, some practical recommendations for future studies in the field of

waste management in Finland are suggested.

6.1 Summary of the Study

This study aimed to investigate the household waste separation behaviour of international
students residing in Finland, with a particular focus on identifying contextual, structural and
linguistic barriers that hinder proper recycling practices. Through a survey of students at
different Finnish universities, actual separation frequencies, self-reported knowledge levels
and the impact of shared housing infrastructure were assessed. Based on the findings, it was
found that although there are strong environmental motivations among international
students, their practical performance in waste separation is often affected by operational

frictions in the municipal waste management system.

6.2 Answers to the Research Questions

In view of the main purpose of this study, it was established by answering four separate
research questions. Subsequently, based on the empirical evidence extracted from the
research field and parallel to the explanatory discussions around them, the overall output of

this study is summarized and concluded as follows:

Research Question 1: How is the frequency of separation of different types of household

waste assessed by international students in Finland?

Based on the evidence obtained, it was found that the frequency of waste separation is
strongly influenced by the nature and type of waste in question. The highest frequency of

separation is recorded for standard and familiar wastes such as cardboard, plastic packaging,
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paper and bio-waste (organic). In contrast, the separation rate decreases significantly for
more specialized or ambiguous waste streams; such that items such as hazardous waste,
pharmaceuticals and electronic equipment are often incorrectly separated or disposed of as

mixed waste (general waste).

Research Question 2: What are the main structural and contextual barriers to the

development of proper waste separation behaviour?

In response to this question, the physical complexity of the waste items themselves was
identified as the most serious structural challenge; this is especially evident in the case of
composite packaging made of multiple and inseparable materials. In addition, the language
gap and limitation are also considered as a key contextual barrier, as the inclusion of
instructions in Finnish on official bins causes confusion for students. Finally, infrastructural
limitations in residential settings—particularly the lack of sufficient physical space in
kitchens to accommodate multiple separation containers—have been reported as a factor

hindering regular waste sorting.

Research Question 3: Which specific categories of everyday waste create the greatest

amount of confusion during the disposal process for this demographic group?

Based on the analysis of the cognitive dimensions of respondents’ behaviour, the most
ambiguous and confusing waste categories were composite materials (such as items made of
plastic and paper) as well as imported and unfamiliar packaging, as these items lack standard
local recycling symbols and markers. In addition, non-traditional waste streams such as
hazardous waste and expired medications also create a high level of uncertainty. This
challenge arises because the location of specialized stations for the disposal of such items is

often unknown to international students.

6.3 Theoretical and Practical Contributions

From the perspective of theoretical analysis, this study has taken an effective step towards
the development of environmental psychology knowledge by testing and validating the
“Attitude-Behaviour-Context” (ABC) framework proposed by (Guagnano, G.A., Stern, P.C.
and Dietz, T., 1995) in the international student community. The results of the analytical

layers of this study confirm that reliance on strong pro-environmental attitudes and intrinsic
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motivations is by no means a sufficient condition for the continuation of recycling
behaviours; especially in contexts where challenges, operational frictions, and contextual
barriers are at high levels. In fact, through this theoretical framework, the phenomenon of
neutralizing individual motivations in the face of surrounding structural bottlenecks is
explained in a more tangible way. Practically, this research provides practical insights for
Finnish regional waste management authorities and student housing organizations. The
research suggests that there is a need to move beyond complex textual messages and towards

the use of standard visual signs and waste separation infrastructure within buildings.

6.4 Limitations of the Study

Although this research has yielded valuable and exploratory insights, the approach of
academic transparency requires that several structural limitations of the work be explicitly
acknowledged. First, the data collection instrument was based on a non-probability
(convenience) sampling method, which systematically limits the potential for statistical
generalization of the findings. Thus, Asian students constituted 68.0% of the total sample in
this study. with a focus on postgraduate studies, which means that these patterns may not
necessarily reflect the characteristics of the entire international student population studying

in Finland.

In addition, the reliance of measurement indicators on self-reported behaviours was
identified as another methodological challenge in the research database, as such measures
inherently tend to overestimate the actual level of adherence to recycling principles, due to
the influence of social desirability bias. Finally, the quantitative and descriptive paradigm
governing the design of this study prevented the discovery and explanation of deep causal
relationships between variables and focused the analysis process solely on identifying

dominant trends.

6.5 Recommendations for Future Research

Although this study successfully identified the main barriers to waste separation, future
studies should use more detailed methods, such as interviews or observational assessments

of waste bins, to examine international students’ decision-making processes at the moment
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of waste disposal. In addition, studies would be valuable to follow how waste separation
evolves as international residents adapt to the Finnish system over a longer period. Finally,
studies that examine the effectiveness of different digital agents, such as Al-assisted
separation programs, could provide advanced answers to the communication gaps found in

this study.

6.6 Final Concluding Remarks

The findings of this study indicate that environmental motivations are the main drivers for
international students in Finland to participate in the waste separation process. However, the
results of this study show that successful separation and recycling are strongly dependent on
the simplicity of the context, language accessibility and infrastructural support. Based on the
results of this study, it can be argued that optimizing interactions and reducing operational
challenges have a higher strategic priority than increasing the volume of conventional
environmental campaigns. By highlighting the bio-experiences of international students, this
thesis contributes to the continuous development of more inclusive waste management

systems in the Finnish circular economy.
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Appendix I. Participant information and Survey Questionnaire
Participant information (shown before the questions):

This survey is part of a master's thesis at LUT University. The study aims to investigate how
international students in Finland engage in waste sorting in their households, what challenges
they face, and what could be improved to ease their adaptation to Finnish waste management
practices.

Participation is voluntary, and all responses are strictly anonymous and confidential. No
personal data will be published. The survey takes approximately 5 minutes to complete.

Thank you for your participation.

1. Are you an international student (i.e., you do not have Finnish nationality or

permanent residency) currently living in Finland?
o Yes
o No

If answer = No — End survey automatically

Section 1—Demographics

2. What is your age group?

o Under 20
o 20-24

o 25-29

o 30+

3. What is your gender?

o Male

o Female

o Prefer not to say
4. What is your region?

o Africa
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o Americas (North & South)
o Asia
o Europe
o Oceania

5. Which country did you move from?

[Open text box]

6. Have you sorted waste before moving to Finland?
o I could not (waste sorting is not common or is difficult in my home country)
o Icould, but I did not
o Yes, sometimes
o Yes, regularly

7. How long have you lived in Finland?
o Less than 6 months
o 6-12 months
o 1-2years
o More than 2 years

8. What is your level of study?
o Bachelor
o Master
o PhD
o Other

Section 2 — Housing Type
9. What type of housing do you live in?

o Shared apartment



O

©)

O

Studio apartment (living alone)
Family apartment

Other (please specify)

10. Do you share the kitchen area?

©)

o

No, only I use it
Yes, with family members
Yes, with 1-3 flat mates

Yes, with 4 or more flat mates

Section 3 — Waste Separation Behaviour

11. How

(Response Scale: 1=Never, 2=Rarely, 3=Sometimes, 4=Usually, 5=Always)

Cardboard and cartons
Electrical waste
Food waste (bio-waste)
Glass packaging

Hazardous waste (fluorescent, paints)

Medicines

Metal packaging
Paper and magazines
Plastic packaging

Dry waste (Broken dishes)

Section 4 — Knowledge and Practical Barriers

often  do you sort the

[a—

ONOHONCHOHONCHONONO

following

-2

OHOHOHONONOHONONONO.

t

OHOHOHONONOHONONONO.

types

of

CHOHONCHONOHONONONO I
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waste?

Lh

OHOHONONONOHONONONO.

12. I received clear and sufficient instructions on how to sort waste when I moved into

my current housing.

O

Strongly disagree
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o Disagree
o Neutral
o Agree
o Strongly agree
13. I know which materials belong to each waste category.
o Strongly disagree
o Disagree
o Neutral
o Agree
o Strongly agree

14. The waste sorting facilities in my housing are convenient and accessible (e.g., close

distance, clean, enough space).
o Strongly disagree
o Disagree
o Neutral
o Agree
o Strongly agree

15. The Finnish language used on the official waste bins/sheds makes it difficult to know

how to sort waste.
o Strongly disagree
o Disagree
o Neutral
o Agree

o Strongly agree
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16. In some cases, it is confusing for me how certain waste items should be sorted, for

example: (Select all that apply)
o When the material is new to me or [ am not sure what the material is
o When different parts of a waste item are made of different materials
o When a waste item is not explicitly mentioned in the instructions
o Idon't find it difficult; I can classify and sort all waste items correctly
o Other (Please specify)

17. Which of the following sources do you use to find information about waste sorting

rules in Finland? (Select all that apply)

o Housing company materials (e.g., LOAS guides, websites, welcome

package)
o Instructions and labels on waste bins or in waste collection areas
o Official regional waste management websites (e.g., EKJH)
o General internet searches (e.g., Google)
o Friends, flatmates, or university tutors
o Instructions on product packaging
o Idon't usually look for information
o Other (please specify:)
Section 5 — Motivation and Improvements

18. Which of the following reasons can motivate you to separate your waste? (Select all

that apply)

It's a good thing to do.
My flatmates or partner/family do it, so I can do it too.
People around me do it, so I can do it too.

Waste sorting is required by the waste management system in Finland.
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Recycling saves natural resources.

Recycling saves energy in comparison to producing materials from virgin raw

materials.

Bio -waste can be converted into renewable energy and nutrients (e.g., biogas,

compost).
Waste separation helps reduce greenhouse gas emissions and mitigate climate change
Other (Please specify)

19. Which of the following factors would help you sort waste more or more

easily? (Select all that apply)
o Clearer visual signs and labels on the waste bins
o Clearer sorting instructions on product packaging
o More information provided in English
o More space for waste bins in my apartment
o Better, cleaner, or more accessible waste bins
o Feedback or reminders from the housing company
o Financial rewards, incentives or bonus cards
o Ido not need additional support
o Other (Please specify:)

20. Do you have any other challenges regarding waste sorting in Finland? Please specify

(optional)

Thank you for your valuable time and participation. If you want to learn more about

correct waste sorting rules in our region.

Please check the official English guidelines provided by South Karelia Waste
Management (EKJH) here: https://ekjh.fi/en_sorting/



http://ekjh.fi/en_sorting/

