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Abstract
Global resource consumption is increasing rapidly, even though the world’s resources are finite and must be managed to
meet the ever-growing needs of humanity. This challenge has led governments and businesses to seek sustainable
solutions for resource utilization. Among these solutions, recycling stands out as one of the most effective ways to renew
and sustain resources. In this context, the primary objective of this study is to assess the impact of container location and
communication methods on the amount of waste paper collected. To achieve this objective, the study employed an
experimental design carried out in two phases at Cag University. The research involved the application of a t-test to
analyze the collected data. The findings suggest that the proximity of recycling containers and the use of effective
communication methods positively influence the quantity of waste paper collected. This research underscores the
importance of strategically placing recycling containers and using targeted communication to enhance recycling efforts.
By optimizing these factors, institutions can significantly increase the amount of paper waste recycled, contributing to
more sustainable resource management practices.
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1. INTRODUCTION

In recent years, the importance of recycling has garnered increasing attention in scientific research, driven by the
recognition of its profound benefits for both society and the economy (www.printcountry.com). As global resource
consumption continues to escalate, the urgency of adopting sustainable practices like recycling has become more apparent.
The growing demand for resources, coupled with the finite nature of these materials, underscores the critical need for
effective waste management strategies that prioritize the recycling and reuse of materials. Recycling serves as a key
mechanism for reducing the environmental footprint of human activities. By diverting waste from incineration and
landfills, recycling not only minimizes the strain on these disposal methods but also mitigates the associated
environmental hazards, such as greenhouse gas emissions and soil contamination. This process enables the transformation
of waste materials into new, usable products, thereby conserving natural resources and reducing the need for virgin
materials. For instance, recycling paper reduces the demand for raw wood, preserving forests and biodiversity, while
recycling metals decreases the necessity for energy-intensive mining operations. Moreover, the economic benefits of
recycling are substantial. Recycling contributes to the economy by creating jobs in the collection, processing, and
manufacturing sectors associated with recycled materials. It also stimulates innovation as industries develop new
technologies and processes to more efficiently convert waste into valuable products. By promoting a circular economy,
where materials are continuously reused and repurposed, recycling reduces the costs associated with waste disposal and
raw material extraction, leading to a more sustainable economic model.

The need for recycling has become even more pressing in light of the increasing global consumption of resources. As
populations grow and industrialization advances, the demand for raw materials intensifies, leading to the depletion of
natural resources at an alarming rate. Recycling offers a practical solution to this challenge by extending the life cycle of
materials, ensuring that they are used to their fullest potential before being discarded. This not only alleviates the pressure
on natural resources but also helps to stabilize supply chains, making economies more resilient to resource scarcity.
Furthermore, recycling plays a vital role in addressing climate change. By reducing the need for energy-intensive
production processes associated with the extraction and processing of raw materials, recycling lowers carbon emissions
and contributes to the fight against global warming. For example, recycling aluminum saves up to 95% of the energy
required to produce new aluminum from raw ore, significantly reducing the industry's carbon footprint. Such energy
savings are crucial in the global effort to transition to a low-carbon economy and meet international climate targets. In
addition to its environmental and economic benefits, recycling also has important social implications. It fosters a culture
of sustainability and responsibility, encouraging individuals and communities to be more mindful of their consumption
patterns and waste generation. Educational campaigns and public awareness initiatives around recycling can lead to
broader behavioral changes, promoting a more sustainable lifestyle and greater community involvement in environmental
conservation efforts. Recycling has become an indispensable component of sustainable development, offering a multitude
of benefits that extend far beyond waste reduction. As global resource consumption continues to rise, the imperative to
recycle becomes increasingly clear. By embracing recycling, we can not only protect the environment and conserve
resources but also drive economic growth and foster a more sustainable and equitable society. The growing body of
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scientific research underscores the critical role of recycling in achieving these goals, highlighting the need for continued
investment in recycling infrastructure, technology, and education.

Informing consumers is a crucial aspect of enhancing recycling efforts. Educating the public about the benefits of
recycling and providing clear guidance on how to recycle effectively are key strategies designed to encourage greater
participation in recycling programs (Austin et al. 1993). When individuals understand the environmental and economic
advantages of recycling, they are more likely to engage in these practices, thereby contributing to broader sustainability
goals. However, it’s important to recognize that individuals exhibit varying levels of enthusiasm and commitment toward
recycling, influenced by a range of factors. Demographic variables such as age and gender can play a significant role in
shaping recycling behaviors. For example, research has shown that younger generations, who are often more
environmentally conscious, may be more inclined to recycle than older individuals. Similarly, gender differences can
influence recycling habits, with studies indicating that women may be more likely to participate in recycling initiatives
than men. The type of residence and the area in which a person lives—whether urban, suburban, or rural—also affect
recycling levels. Urban areas, which typically have more accessible recycling facilities and programs, may see higher
participation rates compared to rural areas, where such infrastructure may be limited. Additionally, legal arrangements,
such as local or national recycling mandates and regulations, can significantly impact recycling behaviors. In regions
where strict recycling laws are enforced, individuals may be more likely to comply due to the legal implications and
societal norms established around recycling.

The information individuals receive and the medium through which they are informed are also critical factors that
influence recycling levels. Effective communication campaigns that utilize diverse media platforms, such as social media,
websites, and community workshops, can reach a broader audience and provide the necessary knowledge to motivate
recycling behavior. The way information is presented—whether through educational materials, incentives, or community-
led initiatives—can greatly affect how individuals perceive recycling and their willingness to participate. Increasing
consumer participation in recycling requires a multifaceted approach that considers the diverse factors influencing
recycling behaviors. By tailoring educational strategies to address the specific needs and characteristics of different
demographic groups, and by ensuring that information is accessible and effectively communicated, it is possible to
significantly enhance recycling efforts. This comprehensive approach not only raises awareness but also empowers
individuals to take active roles in preserving the environment through sustainable practices.

2. LITERATURE REVIEW

Recycling can be defined as the collection and separation of materials from waste and their subsequent processing to
produce marketable products” (Davies et al., 2002). Parsons and Kriwoken (2010) further elaborate on this concept by
describing recycling as “the redirection of materials from the waste stream into the manufacturing, agricultural,
horticultural, and construction sectors for use in the creation of new products.” These definitions collectively underscore
recycling as a vital resource-recovery mechanism that yields significant economic and environmental benefits (Valle et
al., 2004). Recycling plays a pivotal role in the broader strategy of waste minimization, offering multiple benefits that
extend beyond the simple reduction of waste. Firstly, recycling conserves natural resources by reducing the need for raw
materials, which in turn decreases the environmental degradation associated with extraction and processing. Secondly, it
lowers energy consumption, as manufacturing products from recycled materials typically requires less energy than
producing them from virgin resources. Lastly, recycling contributes to economic growth by creating jobs in collection,
processing, and manufacturing sectors, and by reducing the costs associated with waste disposal and resource extraction
(Tamet al., 2009:167).

Recycling is an essential component of sustainable development, providing a means to recover valuable resources, reduce
environmental impact, and promote economic efficiency. By diverting materials from the waste stream and repurposing
them into new products, recycling not only mitigates the negative effects of waste but also supports the creation of a
circular economy where resources are continuously reused, thereby contributing to a more sustainable future. The final
step in the recycling process involves manufacturers using these sorted materials to create new and useful products. There
are several types of materials that are commonly recycled, including glass, paper, textiles, and metals such as aluminum
and steel, with plastics being recycled to a lesser extent. Additionally, organic waste, such as garden and kitchen waste,
which falls under the category of putrescible waste, can be composted to create nutrient-rich soil. Glass is one of the most
fundamental materials in recycling due to its durability and recyclability. Remarkably, glass can be recycled an infinite
number of times without degrading its quality, making it an exceptionally sustainable material. In contrast, newsprint has
also been a major focus of recycling efforts due to its widespread use and the relatively straightforward process of
repurposing paper products.

Aluminum is another critical material in recycling, not only for its widespread use in packaging and other industries but
also for its significant environmental benefits. Recycling aluminum saves a substantial amount of energy compared to
producing new aluminum from raw ore, making it a key component in efforts to reduce environmental impact. However,
plastics pose a significant challenge in the recycling process. They have the lowest recycling rates among commonly used
materials, primarily because they are more difficult to process and often degrade in quality when recycled. This
complexity has led to plastics being less commonly recycled despite their prevalence in everyday life. On the other hand,
paper recycling remains one of the most popular and widely adopted recycling practices. The high demand for recycled
paper products and the relatively simple process of recycling paper have made it a focal point in efforts to promote
sustainability and reduce waste.

In sum, while different materials present varying degrees of difficulty and opportunity in recycling, each plays a crucial
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role in the broader goal of waste reduction and resource conservation. Glass, paper, and metals like aluminum and steel
are at the forefront of recycling efforts due to their high recyclability and significant environmental benefits. Plastics,
while challenging to recycle, continue to be an area of focus as industries and researchers seek new methods to improve
recycling rates. Ultimately, the recycling of these materials not only helps to conserve natural resources but also supports
the development of a circular economy, where materials are continuously repurposed, reducing the overall environmental
footprint. Recycling, while essential for sustainability, faces several significant barriers that hinder its widespread
adoption and effectiveness. One of the most critical challenges is the lack of adequate equipment and technology. Without
the proper infrastructure, recycling processes cannot operate efficiently, leading to lower rates of material recovery and
increased costs. This technological gap is particularly evident in regions where recycling facilities are outdated or
nonexistent, limiting the ability to process recyclable materials effectively.

Another major barrier is the insufficient availability of recyclable materials. This shortage can occur due to a lack of
efficient collection systems or poor sorting practices, which result in recyclable materials being contaminated or discarded
as waste. Additionally, consumer awareness plays a crucial role in the recycling process. Many individuals are not fully
informed about the benefits of recycling or how to participate effectively, leading to lower recycling rates. Educating the
public about the importance of recycling and providing clear guidance on how to do it can help overcome this barrier.
From the perspective of households, several practical concerns also impede recycling efforts. A significant portion of
individuals report that they do not recycle because they lack the time to sort, save, and transport materials. According to
Murad and Siwar (2007:8), 76.9% of households cited time constraints as a reason for not recycling, while 73.6%
mentioned that they do not have enough space in their homes to store recyclable materials. These practical issues highlight
the need for more convenient recycling solutions, such as curbside collection programs or community drop-off points that
make recycling more accessible and less burdensome for households.

In the construction industry, specific barriers hinder the use of recycled materials in building activities. According to Tam
et al. (2009:173), the construction sector faces challenges such as the perceived quality and performance of recycled
materials, regulatory hurdles, and the lack of incentives to use recycled content. These issues can discourage construction
companies from incorporating recycled materials into their projects, despite the potential environmental and economic
benefits. Addressing these barriers requires a multifaceted approach that includes technological advancements, improved
collection and sorting systems, heightened consumer education, and policy interventions that encourage the use of
recycled materials across various industries. By tackling these challenges, it is possible to enhance the efficiency and
effectiveness of recycling efforts, leading to greater resource conservation and environmental protection. The general
tendency to exhibit a positive attitude toward recycling is often observed among older individuals, those with higher
socioeconomic status, and those with better educational backgrounds. These groups are typically more engaged in
recycling activities, possibly due to their greater awareness of environmental issues and a stronger sense of responsibility
towards sustainable practices. However, some research suggests that younger groups and families are also becoming
increasingly proactive in their recycling efforts, challenging the traditional view that recycling is primarily the domain of
older, more affluent individuals (Davies et al., 2002:52). One of the key factors influencing recycling behavior is the level
of information people have about the process and its benefits. Individuals who are better informed about recycling are
generally more likely to participate in it (Vicente and Reis 2008:8). Education plays a crucial role in this regard,;
individuals with higher levels of education tend to have a greater understanding of ecological problems, which in turn
fosters a stronger inclination to recycle (Meneses and Beerlipalacio, 2005:840). This connection between education and
recycling behavior underscores the importance of providing comprehensive information to the public to encourage
proactive and positive attitudes toward recycling. To cultivate such proactive attitudes, it is essential to effectively inform
individuals about recycling. Various methods can be employed to reach different target groups, depending on their
characteristics and preferences. For example, brochures and flyers can be distributed in community centers or public
places to reach a broad audience. Billboards and TV and radio commercials are also powerful tools for raising awareness
on a larger scale, especially when targeting specific demographics. Additionally, organizing conferences and symposiums
can provide in-depth information and foster discussions about recycling and sustainability, particularly among more
educated or environmentally conscious audiences.

The effectiveness of these communication methods depends on how well they are tailored to the needs and characteristics
of the target group. For younger audiences, digital platforms and social media campaigns might be more impactful, while
older generations might respond better to traditional media like brochures or TV commercials. By carefully designing the
content and selecting the appropriate medium, it is possible to increase public awareness and encourage more people to
adopt positive recycling behaviors. In sum, fostering a positive attitude toward recycling requires a well-informed public.
Education and targeted information dissemination are crucial in promoting recycling, as they empower individuals with
the knowledge and motivation needed to participate actively in recycling efforts. By leveraging various communication
channels and tailoring messages to specific audiences, it is possible to enhance public engagement in recycling and
contribute to broader environmental sustainability goals.

While possessing the necessary knowledge and ability to recycle is important, it does not always guarantee that an
individual will engage in recycling. Recycling is often considered a low-involvement decision, where habits and inertia
can act as significant barriers to behavior change. Despite understanding the benefits of recycling, some individuals may
still fail to incorporate it into their daily routines. Studies have shown that recyclers tend to be better educated and are
more likely to be married (Davies et al., 2002:102). This suggests that while information is crucial, additional factors such
as convenience, motivation, and habit formation play a vital role in promoting consistent recycling behavior. In the context
of Turkey, recycling has a long history as a commercial activity, with industrial-scale recycling of glass and paper dating

-39-



JPO, Vol. 4(2), 37-42

back to the 1950s (Metin et al., 2001:3). Over the 20th century, the importance of recycling has been increasingly
recognized by the Turkish government, businesses, and the general public. This growing emphasis on recycling can
largely be attributed to government regulations that have encouraged more sustainable practices. Turkey's potential for
increasing recycling rates is significant, particularly due to its young population, which is proportionally larger than that
of many European and American countries. Given this demographic advantage, it is crucial to focus educational efforts
on the younger generation. By providing accurate and compelling information through the right channels, it is possible to
cultivate a culture of recycling among young people, which could lead to a substantial increase in recycling rates.

To achieve this, it is essential to develop targeted communication strategies that resonate with the values and media
consumption habits of young people. Digital platforms, social media, and interactive content are particularly effective in
reaching younger audiences. If the younger generation is properly informed with the correct content delivered through
the most suitable mediums, they are more likely to adopt recycling practices and influence others in their communities to
do the same. This focus on youth education and engagement is a key strategy for boosting recycling rates and ensuring
long-term sustainability in Turkey. While knowledge is a fundamental component of recycling behavior, it must be paired
with strategies that address the low-involvement nature of the decision-making process. By leveraging Turkey's young
population and effectively communicating the benefits of recycling, there is significant potential to enhance recycling
practices across the country, contributing to a more sustainable future.

3. METHODOLOGY

The primary objective of this exploratory study is to examine the effects of container location and communication medium
on the quantity of waste paper collected. To achieve this, the study employed a two-tier experimental design. The study
utilized a one-group Pretest-Posttest model, where the dependent variables (Q1 and Q2) were measured before and after
the introduction of the independent variables (X1 and X2). Specifically, the study aimed to assess the impact of container
location on waste paper quantity (Q1) and the influence of communication mediums on the same (Q2). To explore the
role of container location, the dependent variable Q1 (waste paper quantity) was measured before and after changing the
location of the recycling containers (independent variable X1) from central areas to more localized ones. This adjustment
tested hypothesis H1, which posits that the proximity of containers to individuals affects the amount of waste paper
collected. Similarly, to investigate the role of communication mediums, the study measured Q2 (waste paper quantity)
before and after introducing posters as a communication tool (independent variable X2). Posters were selected as the
communication medium due to their practicality and ease of use within the experimental design, testing hypothesis H2,
which explores the impact of visual communication on recycling behavior. The participants in this study (N=388) were
students from the preparatory school at Cag University in March 2010. The sample was chosen with the understanding
that young people’s attitudes are relatively easier to shape, and that behaviors and awareness developed at this stage are
likely to be more permanent. It was hypothesized that instilling recycling awareness in this demographic could have a
lasting impact on their behaviors throughout their lives.

For the purposes of the experiment, the preparatory school building was divided into two main environments: (a)
classrooms, which included 19 rooms, and (b) hallways, which included two main hallways. The research was conducted
across the entire preparatory school building, excluding closets, bathrooms, and cleaning rooms. Yellow recycling
containers (dimensions: 35x67x30 cm) were used for both central and classroom recycling and were provided by the
Akdeniz Municipality in Mersin. Understanding the role of communication mediums in influencing recycling behavior
is essential for enhancing consumer participation in paper recycling. To this end, the experimental design was carried out
over a period of three weeks. In the first week, two containers were placed in the hallways. In the second week, 19
containers were placed in classrooms. Finally, in the third week, posters were put up in the classrooms to serve as a
communication tool. Comparisons between the first and second weeks were used to test H1, while comparisons between
the second and third weeks were used to test H2. To ensure natural behavior, the participants were not informed about
the experimental design, which helped prevent any deliberate actions that might skew the results.

The posters used in the study were colorful and measured approximately 59x42 cm. Each classroom was equipped with
four posters, two of which were colorful and visually oriented, while the other two provided information in a less visually
striking format. These posters were strategically placed on classroom walls at eye level, excluding windows and
blackboards, to attract maximum attention. Each wall featured one informational and one colorful poster, creating a
balanced visual and informational display. The recycling containers were placed near the classroom exits to encourage
easy access. The waste paper collected in the containers was gathered daily and systematically recorded. Observers
emptied the containers at the end of each day, ensuring that the data collected reflected the participants' natural recycling
behavior. The first observer would inspect the container and collect the waste, followed by a second observer who
independently recorded the presence or absence of materials in the containers, ensuring the accuracy of the data. Data
collection took place Monday through Friday, after the students had left, typically between 4:30 p.m. and 5:00 p.m. The
collected waste papers were then taken to a designated room, sorted, and weighed according to the day they were gathered.
Over the course of the study, a total of 15 measures were taken, with 200 container contents combined for the 15 working
days. During the first week, 10 container measurements were taken, while 95 measurements were recorded for each of
the following two weeks. The ‘L’ shape of the hallway necessitated the use of two containers each day during the first
week. The measurements obtained from each week were presented on a daily basis, providing a detailed analysis of how
container location and communication mediums affected the quantity of waste paper recycled. This meticulous approach
allowed the study to effectively explore the role of container location and communication mediums in influencing
recycling behavior, providing valuable insights that could be used to enhance recycling initiatives in educational settings
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and beyond.

4. DISCUSSION

In this study, a repeated measures design was utilized for a single group to detect the effect of the independent variables,
even if that effect was small. This design allowed for the examination of changes in the dependent variable—waste paper
quantity—under different conditions within the same group of participants. To determine whether there was a significant
difference between the two conditions regarding container proximity, an independent samples t-test was conducted.
Similarly, to assess the impact of the communication medium on recycling behavior, another independent samples t-test
was employed. The results of both tests were considered significant at the p < .05 level. The t-test results revealed
significant differences between the waste paper quantities associated with container proximity when comparing the first
and second weeks of the study. Specifically, when the containers were moved from a central location to closer, more
accessible locations, there was a marked increase in the amount of paper recycled. Additionally, significant differences
were observed in the waste paper quantities when comparing the impact of using posters as a communication medium
between the second and third weeks. The use of posters further enhanced recycling behavior, as evidenced by the
increased amount of waste paper collected. Analyzing the mean scores for paper recycling, it was found that the lowest
mean score was associated with the central container location, where only 2.112 kilograms of paper was recycled. In
contrast, when recycling containers were placed in close proximity to the participants, the amount of paper recycled
increased to 3.466 kilograms. The impact of communication mediums was even more pronounced; while 3.466 kilograms
of paper was recycled when containers were placed in classrooms without additional prompts, this figure jumped to 5.325
kilograms when posters were displayed on classroom walls. The statistical analysis confirmed that both H1 and H2 were
statistically significant, leading to the rejection of the null hypotheses. The results clearly demonstrate that the proximity
of recycling containers and the use of communication mediums like posters have a positive effect on the quantity of waste
paper recycled. These findings highlight the importance of strategically placing recycling containers in easily accessible
locations and utilizing effective communication tools to promote recycling behavior among participants. The significant
increase in recycled paper when these strategies were employed suggests that such interventions can substantially enhance
recycling efforts, contributing to more effective waste management practices.

5. CONCLUSIONS

Informing consumers about recycling is not just a necessary step but a foundational strategy for increasing participation
and effectiveness in recycling programs. Public awareness and education campaigns play a pivotal role in shaping attitudes
and behaviors towards recycling. When consumers are well-informed about the environmental, economic, and social
benefits of recycling, they are more likely to see the value in their efforts and feel motivated to participate. One of the
primary benefits of recycling is its contribution to environmental conservation. By recycling, consumers help reduce the
demand for raw materials, which in turn decreases deforestation, habitat destruction, and the depletion of natural
resources. Furthermore, recycling helps lower greenhouse gas emissions by reducing the need for energy-intensive
processes involved in the production of new materials. When consumers understand these environmental benefits, they
are more likely to engage in recycling practices with a sense of purpose and responsibility. Economic advantages also
play a crucial role in encouraging recycling. Informing consumers that recycling can lead to cost savings in waste
management, create jobs, and support the circular economy can be a powerful motivator. For instance, when communities
recycle effectively, municipalities can save on landfill costs, which can then be redirected to other public services.
Additionally, the recycling industry creates employment opportunities in the collection, processing, and remanufacturing
sectors. When consumers are aware that their recycling efforts contribute to economic growth and job creation, they are
more likely to feel a sense of civic duty and pride in their actions.

Understanding the practical aspects of how to recycle is equally important. Many consumers may want to recycle but feel
unsure about what materials are recyclable, how to prepare items for recycling, or where to take them. Clear, accessible
information on these topics can remove barriers to participation. For example, providing detailed guides on local recycling
programs, offering easy-to-follow instructions on separating recyclables, and ensuring that recycling bins are conveniently
located can all help increase the rate of recycling. Education campaigns can also address common misconceptions and
provide tips on how to avoid contaminating recycling streams, which is critical for maintaining the quality and efficiency
of recycling processes. Moreover, targeted communication strategies can make a significant difference. Different
demographic groups may respond to various forms of communication, so it's important to tailor messages to specific
audiences. For younger generations, digital platforms, social media campaigns, and interactive apps can be highly
effective. Older generations might respond better to traditional media like brochures, community workshops, and
television advertisements. By using a mix of communication channels and formats, organizations can reach a broader
audience and reinforce the message that recycling is an easy, impactful action everyone can take. Creating a positive
feedback loop where consumers see the tangible results of their recycling efforts can further enhance engagement. For
instance, communities can celebrate milestones such as the amount of waste diverted from landfills or showcase projects
funded by savings generated from recycling programs. Public recognition and incentives, such as rewards for consistent
recyclers or community events that highlight the importance of recycling, can also motivate ongoing participation.
Overall, informing consumers about the importance and benefits of recycling, as well as providing clear guidance on how
to do it, is essential for fostering widespread participation in recycling programs. By leveraging education and targeted
communication strategies, we can empower individuals to contribute to environmental conservation, support the
economy, and build a sustainable future. As more people become informed and engaged, the collective impact of recycling
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efforts will grow, leading to significant positive changes in waste management and resource conservation. In this study,
posters were employed as an information tool to help achieve the primary objective of increasing recycling behavior.
Simultaneously, the proximity of recycling containers—relocating them from central areas to more localized, accessible
spots—was analyzed to understand its impact on recycling outcomes. The findings of the study revealed that placing
recycling containers closer to work areas significantly increased the amount of paper recycled. This suggests that
convenience plays a crucial role in encouraging individuals to engage in recycling activities. Additionally, the study
demonstrated that the use of communication mediums, specifically posters, had a positive effect on the quantity of waste
paper collected for recycling. The posters likely served to raise awareness and remind individuals of the importance of
recycling, reinforcing the behavior and making it a more integrated part of their daily routine. This dual approach—
combining strategic container placement with effective communication—proved to be an effective strategy for boosting
recycling rates. These results highlight the importance of both physical accessibility and consistent communication in
fostering sustainable recycling practices.
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