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Determining the Amount of Packaging Waste and Evaluation of
Recyling it within the Scope of Circular Economy (The Case of
Bitlis Province/Tiirkiye

Ambalaj Ank Miktarimin Belirlenmesi ve Dongiisel Ekonomi Kapsaminda Geri
Kazaniminin Degerlendirilmesi (Bitlis 1li/Tiirkiye Ornegi)

ABSTRACT

It is important to put forward the mitigation measures of solid waste management in order to
realize sustainable development in cities. In the 21st century, with the dominance of sustainable
development understanding, circular economy understanding has started to dominate instead of
linear economy. This change has put solid waste management in a very important place for the
realization of sustainable development. The first step to be taken in the solid waste management
process should be measures to reduce the amount of waste. The aim of this study is to
determine what activities are carried out within the scope of circular economy and waste
management and to indicate the level of awareness on the subject and the importance given to
the subject. Bitlis was selected as a sample in the study. In 2022, in line with the data obtained
from ETAP Energy (Enhanced Energy Management Software for Power System Design,
Operation and Automation) and BI-KA (Bitlis province, building and operating solid waste
disposal facilities Union), it will be tried to determine the amount of packaging waste generated
in Bitlis province and to develop alternative methods by examining its contribution to the
economy.
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Diinya iilkelerinde siirdiiriilebilir kalkinmanin gergeklesebilmesi igin kat1 atiklar olduk¢a 6nemli
bir konudur. Sanayilesmenin artmasiyla beraber atik tiirlerinde de ¢esitlilik ortaya ¢ikmustir.
Sehirlerde siirdiiriilebilir kalkinmanin gerceklesmesi i¢in kati atik yOnetiminin azaltict
tedbirlerini ortaya koymak onemlidir. 21.yy’da siirdiiriilebilir kalkinma anlayisinin hakim
olmasiyla birlikte dogrusal ekonomi yerine dongiisel ekonomi anlayisi hakim olmaya
baslamistir. Bu degisim siirdiiriilebilir kalkinmanin ger¢eklesmesi yolunda kati atik yonetimini
oldukg¢a dnemli bir yere koymustur. Kat1 atik yonetimi siirecinde atilacak ilk adim atik miktarini
azaltict tedbirler olmalidir. Bu calismanmn amact dongiisel ekonomi ve atik yonetimi
kapsaminda yapilan faaliyetlerin neler oldugunu tespit etmek konuyla ilgili farkindalik diizeyini
ve konuya verilen 6nemi belirtmektir. Calisgama da Bitlis 6rneklem olarak secilmistir. 2022 yili
ETAP Enerji (Gii¢ Sistemi Tasarimi, Isletimi ve Otomasyonu igin Gelismis Enerji Yonetimi
Yazilmi) ve BI-KA (Bitlis 1li, Kat1 Atik Bertaraf Tesislerinin Yapilmas: ve Isletilmesi
Birligi)’dan elde edilen veriler dogrultusunda Bitlis ilinde olusan ambalaj atigi miktarinin
belirlenmesi ve ekonomiye olan katkisi incelenerek alternatif yontemler gelistirilmeye
calisilacaktir.

Anahtar Kelimeler: Atik, Kati1 Atik, Dongtisel Ekonomi, Siirdiirtilebilir Kalkinma, Bitlis
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With the rapid increase in the world population and the parallel growth of economic developments, consumption
has increased. In addition to the increase in the amount of waste, it has been observed that there has been a change
in the type of waste (Oktem, 2016). In a cyclical sense, waste refers to the material that is thrown, left or obliged to
be thrown into the environment by the waste producer or the person holding the waste (Waste Management
Regulation, 2015). Wastes are categorized as domestic, industrial, hazardous, electronic, medical and agricultural
(Vaughn, 2009). Considering the amount of waste depending on these variables, it is of great importance in
societies to control and manage this waste produced. Therefore, cities need to transition to sustainable economic

models (WWEF, 2019).

Therefore, it is aimed to eliminate the buy-make-dispose-use logic that has been going on since the past and to
switch to the new circular economy approach of raw material-product-raw material. In this regard, local
governments have a big share in waste management (EEA, 2015). The main purpose of adopting a circular
approach within cities is to reduce consumption and waste generation. In 2019, Tiirkiye was the eighth largest and
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fastest growing economy in the OECD. Having become an upper middle-income country in the early 2000s,
Turkey has experienced rapid urbanization and population growth, averaging 1.38% and 1.27% per year
respectively. The population is expected to reach 97.96 million in 2059 (Reyhan, 2023).

Local governments have a large share in overcoming the problems that arise within the scope of Tirkiye’s current
waste management. Due to the increase in the amount of solid waste, local governments have difficulty in finding
solutions to this problem. For this reason, it causes them to cooperate with the private sector regarding waste
management and to expand service procurement from the private sector (Giiveng, 2016). In addition to taking
measures to reduce the amount of waste within the scope of circular economy, there is a recovery process in solid
waste management. In order to ensure that waste management is carried out in a healthy and functional manner, the
first step is to ensure the reuse of packaging waste that can be brought into the economy by recycling (Comission
2014).

This study aims to determine the amount of packaging waste generated in Bitlis province, which is selected as a
pilot region within the scope of circular economy, and to collect these wastes properly and bring them into the
economy. The study consists of 3 main parts. First of all, the relevant literature was reviewed. Then, waste
management and zero waste management are mentioned. In the third part, as a result of the research, it is aimed to
improve the situation and increase the recovery rate of packaging waste by examining how solid waste
management is realized in Bitlis. The aim of the study is to determine what activities are carried out within the
scope of circular economy and waste management and to indicate the level of awareness and importance given to
the subject. There is no similar study on the evaluation and recovery of waste within the scope of circular economy
in Bitlis province. In this respect, it is thought that the study will provide a very important contribution and
awareness to the literature.

LITERATURE

One of the negative effects of economic growth in the last century is the irreversibility of waste. Especially since
the 21st century, the disposal of waste as well as economic growth and the impact of these developments on the
environment have been examined. The impact of the concepts of Recycling and Circular Economy on cities has
been examined in terms of countries and their studies.

Circular Economy and Recycling Concept

(Olander and Thogersen, 2006) Recycling behavior is directly related to individuals' personal characteristics and
traditional structures. In their study, Olander and Thogersen (2006) concluded that the ability of households to
develop recycling behavior is directly related to waste collection and recycling services where they live.

(Goldsmith and Goldsmith, 2011) State that developing environmental behaviors such as recycling can be
successful with educational and informational programs. In these programs, there are suggestions to use more
communication channels to improve recycling behavior and to ensure that both the government, non-governmental
organizations, and individuals take an active role in the programs to be carried out.

(Damiano, 2013) Examined the development of recycling behavior in Italian households and suggested that
recycling messages should be given in churches, local newspapers, and politicians' television programs. In addition,
it was concluded that age, gender, education, and income level directly affect recycling behavior and that
insufficient recycling bins may prevent the development of recycling behavior.

Impact of Circular Economy on Cities

(Kutlu, 2007) It is expected and desired to prevent waste in the use of local resources and to consume the available
resources at the minimum level. The assessment that it will be relatively easier to obtain reliable data at the local
level, which will ensure the use of resources in the right place, is one of the starting points of circular economy
applications.

(Hage and Soderholm, 2008) Conducted research on the determinants of household plastic packaging waste
collection in Swedish Municipalities. They did this based on data from 252 Swedish Municipalities. According to
the results, it was stated that many reasons such as demographic, geographical diversity and socioeconomic factors
play a determining role in packaging waste collection. With the data obtained, it was concluded that the cost of
collecting packaging waste in Sweden is high.

(Commission, 2014) Another step taken by the European Union for a circular economy is on waste. Towards a
Circular Economy: It sets important targets for reducing waste with the program called Zero Waste Program. This
plan advocates giving priority to green products in public procurement.

€ sssjournal.com ‘ International Social Sciences Studies Journal ‘@ sssjournal.info@gmail.com

il TR
SCIENCESSTUDIES

1140



mailto:sssjournal.info@gmail.com

International Social Sciences Studies Journal 2024 Vol: 10 (7) JULY

(Commission, 2015) Stated that circular economy is defined differently in many sources. According to the
definition of the European Union, Circular Economy; It is defined as an economic approach in which the value of
products, materials and resources is kept in the economy for as long as possible and the amount of waste is
minimized.

(Halkos & Petrou, 2016) Waste is defined by the European Union as 'any substance or object that the owner throws
away or plans to throw away or is required to throw away'. A definition similar to the definition here is the term
municipal waste. The term municipal waste excludes waste from sewage treatment, construction and demolition
activities, but includes waste produced by domestic, commercial and industrial waste together.

(Bystrom, 2018) Cities have concentrations that respond to the intense consumption demands of citizens and
businesses that produce material and resource flows with cyclical potential. Most cities have great enough power to
enable rapid decision-making by relying on autonomous power to regulate and promote, while also enabling the
establishment of circular city functions and services and circular business models. Cities also provide citizens with
infrastructure and public services that have circular potential.

(Kutlu, 2021) It is necessary to take into account the guiding and role modeling aspect of local governments,
especially in the field of local economy and above. Since local governments make indicative expenditures and
reflect indicative economic preferences, their business style and perspective on the economy draw attention rather
than the economic resources they control. Their effects can be realized more clearly when local governments rule
over relatively small but nominally large figures.

(Yas, 2022) Turkey is also making significant efforts to align its environmental policy regulatory framework with
EU standards. Those who manage the city, that is, institutions in authority positions such as municipalities and
governorships, should ensure that these authorities, who are responsible for a city in the legislation in force for both
circular economy and sustainability criteria, take action for these circular approaches. Therefore, it should be aimed
to provide information about local government in Turkey, especially municipal legislation, in connection with the
circular city. Legislation regarding the concept of circular economy should change according to the perception of
the country and the texts in the legislation should touch this concept.

Waste Management in Circular Economy

Nature has a perfect cycle. We see that there is no waste in nature and that nature transforms itself. Today, as
human beings use resources uncontrollably in their production and consumption model, the sustainability of nature
threatens our resources. Thus, we witness climate crises and natural events in the world together (Ministry of
Environment, Urbanization and Climate Change, 2024). Countries around the world have slowly begun to abandon
the linear economy model and switch to a circular economy business model. This gave us the concept of Circular
Economy. The concept of circular economy dates back to the 1970s and 1980s. However, this concept started to
become popular in the 2000s (Altuntas, 2012). It is known that the European Union first came to the agenda with
the concept of bio-economy. It has been observed that the linear economy has come to a dead end with the take-
use-throw mentality in the production and consumption process in meeting human needs of limited resources. For
this reason, it is thought that future generations' adoption of the circular economy take-reuse-recycle-reduce
approach will contribute more to ensuring the sustainability of societies. It seems that waste management is very
important in the circular economy approach ( Cokmutlu, 2023 ).

Using waste repeatedly is important for recycling. While waste increases every year, the same amount of natural
resources decreases day by day. In order to make waste management more strategic, approaches known as R
strategies have been developed. For this reason, the 9R approach was introduced to reduce the amount of waste in a
certain way (Akkoy and Poyraz, 2023). These concepts, which include the 9Rs, are as follows:

0.Reject: Offering a different product that will provide the same function,

1. Rethinking: Making product use more active, sharing the product instead of selling it,

2.Reduce: Increasing the manufacturing process by using fewer resources,

3.Reuse: Reusing a functional product as a second hand product,

4. Repair: Making the product reusable by performing maintenance and repair operations,

5.Renew: Restoring the product

6. Remanufacturing: Using product parts that perform the same function to make another product again,

7. Suitability for Other Purposes: Using product parts to re-use another product with a new function,
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8. Recycling: Transforming products into other products of the same quality or close to the same quality,

9.Remediation: Burning the products and obtaining new products from the resulting heat (Potting et al.,
2017).

Solid Waste Management

"Solid waste is solid substances and sewage sludge that are intended to be disposed of by the producer and that
must be disposed of regularly for the sake of public peace and, primarily, the protection of the environment.” It is
defined as (Ministry of Environment and Urbanization, 2019). All waste collected by local governments within the
scope of urban solid waste management is called solid waste. These wastes consist of domestic waste,
paper/cardboard, plastic, glass and metal (Aktepe, 2015).

In the Annex-4 Waste List of the "Waste Management Regulation”, which came into force after being published in
the Official Gazette No. 29314 dated 02.04.2015, each type of waste was examined in a section with 20 items and a
table was prepared regarding Packaging Wastes;

Table 1. Packaging Waste is divided into 4 groups.
Classification of Waste
Packaging Waste It refers to all types of packaging and packaging materials that meet the
definition of waste in the Waste Management Regulation, except for
production residues (Resmi Gazete, 2019).

Paper/Cardboard Packaging Paper is an indispensable product of the modern world. It is mainly in sheets
and consists of cellulosic fibers of wood pulp (Turkish Paper, 2019).
Plastic Packaging Plastics are composed of organic molecules or polymers. Their source is gas,

crude oil, and coal. Because it takes the desired shape more easily and the
production cost is low, it has increased in terms of production in recent
years.

Glass Packaging Glass is a liquid formed by the dissolution of supercooled alkali and alkaline
earth metal oxides and some other metal oxides and its main substance
(Si02) is silicon (Anadolucam, 2019). The feature that distinguishes glass
from other wastes is its long life without compromising product quality.

Note: Table created by the author
General Functioning of Zero Waste Concept and Its Impact on Cities

Disposal of waste in the recycling/recovery process causes both material and serious energy loss. There is an
increase in the amount of waste in direct proportion to the increase in the world population and the change in
consumption habits (Kok, 2021). As the amount of consumption increases in societies, the resulting waste
management situation has become quite difficult. For this reason, the pressure on our natural resources is
increasing, and considering that our resources are not unlimited, the necessity of the Zero Waste target is revealed
in every respect (Erdur, 2019). The action of using natural resources more efficiently and recycling the waste
generated into the economy forms the basis of the Zero Waste Project target.

In this context, the Zero Waste Regulation came into force by being published in the Official Gazette dated
12.07.2019 and numbered 30829. The purpose of this regulation is to determine the principles and principles
regarding the establishment, development, financing and certification of a zero waste management system that aims
to protect the environment and human health in line with sustainable principles through the effective management
of raw materials and natural resources (EIA, 2022).

With the aim of the Zero Waste Management System in society, various studies are carried out under the leadership
of the Ministry of Environment and Urbanization, as it is possible to access the data above. In this context, the Zero
Waste Information System was established by the Ministry in order to control, report and monitor the places that
will implement the zero waste management system (Zero Waste, 2024). Zero Waste Information System is an
application connected to the "Integrated Environmental Information System" of the Ministry of Environment and
Urbanization, and it is a system that requires online login for institutions and organizations responsible for
establishing this system. In line with the data collected on recyclable produced waste since the date the Zero Waste
Information System application was activated in our country, it has been determined that 26,410.7584 m3 of
"Greenhouse Gas Emission” has been prevented, 3,715.4936 m3 of "Water Saving" has been achieved, and
826,211.8032 kWh of "Energy Saving" has been achieved. has been made.

Material and Method
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In the research, a research was conducted on circular economy policies in cities and the impact of these policies on
waste management. Bitlis was preferred as the pilot province. Waste management in cities has started in Bitlis
province, as in Tirkiye. Within the scope of the research, Bitlis was selected as the pilot province. In the research,
data was obtained from the Bitlis Provincial Directorate of Environment and Urbanization on non-confidential
issues related to the Zero Waste Project and data that are accessible to member companies, schools and citizens that
do not carry state secrets regarding the Zero Waste Information System. Packaging Waste Recovery studies that
have been carried out since the beginning of Zero Waste studies in Bitlis were accessed and this information was
included in the study. The amount of waste generated throughout the province and the qualities of these wastes
were determined in the light of the information obtained from relevant institutions and organizations, and the
current recovery methods of wastes, the value they provide to the economy, and what studies can be done in the
coming years are explained in detail in the study.

Result

Located in the Eastern Anatolia Region, Bitlis province lies between 41° 33" and 43° 11' eastern longitudes and 37°
54" and 38° 58' northern latitudes. Bitlis is a province located on the border of the Upper Euphrates and Upper
Murat sections of the Eastern Anatolia Region. (TMMO, 2019). According to 2022 TUIK data, the population of
Bitlis is 353,988 people. Population data of 7 districts, including the central district, are given in Figure 1;
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Figure 1: Population of Bitlis
Source: (TUIK, 2022).

Figure 1 shows that Tatvan is the most populous province, followed by the central district and Giiroymak, and the
population of the other districts is relatively low. Studies on solid waste were provided by BI-KA (Bitlis province,
building and operating solid waste disposal facilities Union) and ETAB(Enhanced Energy Management Software
for Power System Design, Operation and Automation) in Bitlis Province. Using the obtained 2022 waste data and
2022 population data, per capita waste production factors were calculated for each district.
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Figure 2: Total Amount of Waste in 2022.
Source: (TUIK, 2022).

When Figure 2 is examined, it is possible to compare the amount of waste generated per person with the income
level. It is stated that as the income level and welfare level in a city increases, the amount of waste produced by the
society will also increase. As the level of development increases, it is expected that the consumption of packaged
products will increase, the purchase of packaged products will increase, and therefore the amount of waste
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produced per person will increase (Oztiirk, 2015). Even though the income level of the city is low, the AUF data
obtained is quite low and it is thought that this is due to the fact that solid waste is not collected effectively and
efficiently in Bitlis.

Solid Waste Management in Bitlis Province

The average amount of waste collected per person in Turkey is 1.03 kg/person.day (TMMO, 2019). When we look
at the big three cities, this number for Istanbul, Ankara and Izmir is 1.28 kg, 1.18 kg and 1.36 kg, respectively. The
most waste generated per person per day is produced in Mugla, Balikesir, Aydin, Antalya and Tekirdag,
respectively (Olander, 2016). Research on solid waste in the city was provided by BI-KA (Bitlis province, building
and operating solid waste disposal facilities Union) and ETAP (Enhanced Energy Management Software for Power
System Design, Operation and Automation). According to the data obtained, domestic solid waste from
municipalities and the private sector was accepted and stored in the Bitlis Solid Waste Storage Facility. The total
amount of waste stored is approximately 69,262 tons. The monthly distribution and daily average of the amount of
stored waste is shown in the table below (BIKA, 2022).

92695

80000 71501

::::::
uuuuuuuuuuuuu

40000 ‘ 32090

Figure 3: Total Amount of Waste
Source:( BIKA,2022).

It is seen that Tatvan is the district with the highest total amount of waste in Bitlis province in 2022.

92685
100C00 71501 Pet-Plastic

I Paper-
bt Cardboard
60000
i

- SR

2 [~ v [

Figure 4: Amount of Packaging Waste Collected in 2022
Source: (BIKA, 2022)

Table 2: Amount of packaging waste sent by ETAB (Enhanced Energy Management Software for Power System Design, Operation and
Automation) company to licensed companies by 2022

[MONTHS [PAPER-CARDBOARD [PET-PLASTIC [TOTAL |
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JANUARY 14.438 11.103 25.541
FEBRUARY 9.547 9.547
MARCH 15.654 17.572 33.226
APRIL 14.628 16.336 30.964
MAY 14.539 24.283 38.822
JUNE 13.903 13.903
JULY 23.576 23.576
AUGUST 12.920 12.920
SEPTEMBER 13.694 24.520 38.214
OCTOMBER 22.325 22.325
NOVEMBER 0
DECEMBER 0
TOTAL 132.899 116.139

Source: (BIKA, 2022).

According to 2022 data, 132,899 pieces of paper and cardboard were collected in the province. The amount of Pet-
Plastic was collected at 116,139. A total of 260,366 packaging wastes were collected in one year.

Data obtained from ETAB (Enhanced Energy Management Software for Power System Design, Operation and
Automation) company regarding packaging waste with the date of 2022 are included in Table 2. Bitlis province is
located in the Eastern Anatolia Region and due to its geographical coordinates and being a mountainous region,
winters are harsh and heavy with snow. It is a province where industrialization has not developed and the economic
livelihood is based on animal husbandry and animal products. Considering the low income level and insufficient
welfare level, previous studies were examined and it was predicted that the amount of waste was less than in
societies with high welfare levels, as a matter of fact, this prediction was proven in line with the information
obtained from ETAP (Enhanced Energy Management Software for Power System Design, Operation and
Automation) and BI-KA (Bitlis province, building and operating solid waste disposal facilities Union).

The average amount of daily waste produced per person, calculated by establishing a proportion between the
population of Bitlis province and its districts and the collected waste, was calculated to be 0.48 kg. As a result of
this calculation, it has been concluded that the waste has not yet been collected effectively and efficiently and the
entire amount of waste produced has not been sent to the licensed company. One of the most important problems of
the city is that the public has insufficient knowledge about waste disposal due to the low level of education. Most
of the waste in the city is left to nature instead of being recycled. Tatvan, Adicevaz and Ahlat, which are the
districts of the city, are among the places on the coast of Lake Van. It has been observed that this situation has a
negative impact on both Lake Van and the rivers of the city (Alkan, 2015).

CONCLUSION

In this article, waste characterization was made throughout Bitlis province, and the amount of waste produced per
person per day, the types of wastes, and the contribution to recycling/recovery were investigated. Households in
Turkey do not yet have an efficient perspective on waste management. The most important reason is that
environmental policies in Turkey are not regulated at a sufficient level of awareness. As a priority step, education
and awareness raising activities on waste management should be carried out, starting from primary schools. In this
regard, local governments and municipalities have a responsibility. With recycling for a sustainable economy in
Bitlis province, natural resources will be protected and the budget of the municipalities will be relieved.
Municipalities can contribute to awareness-raising and education activities by working together with headmen and
providing citizens with brochures, posters and encouraging gifts. In the research, Bitlis province and its
surroundings were faced with important environmental problems. It is predicted that permanent damage will occur
if precautions are not taken against the environmental problems occurring in the city. In line with the data obtained
in the study, it was concluded that a significant portion of the waste was not recycled and went to the storage
facility through the collection system of the municipalities. It should also be prevented that solid wastes are
randomly released into the receiving environment by people in the city. In most workplaces, solid waste is left on
streets, streets and roads, especially in Bitlis stream. In order to prevent pollution, authorities should take
precautions and warning signs should be hung in different parts of the city. Particularly solid wastes should be
prevented from mixing with Bitlis stream. At the same time, it has been determined that a large part of these wastes
that are not sent for recycling are left to nature in a way that may endanger human health and environmental health
due to lack of awareness and low education level. In order to minimize existing environmental problems and create
a healthy environment, environmental education should be given from an early age. Therefore, information about
environmental awareness should be provided in schools in different parts of the city. In the city of Bitlis, solid
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waste is collected from garbage containers and garbage collection points placed at certain points by the
municipality and disposed of in the facility belonging to BIKA. Due to its location and distance from several
districts, the facility cannot operate at full efficiency in waste collection. For this reason, it is necessary to establish
a packaging waste transfer center through local governments in order to collect the packaging waste collected in
Adilcevaz and Ahlat districts before being delivered to the collection sorting facility.
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