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Abstract 

With the increase in environmental negativities according to wastes, priority has been given 

to sustainable practices and thus the circular economy (CE), that is, the recycling of wastes to 

the economy, and related zero waste practices have gained priority in Turkey. 

Turkey produced 32.2 million tonnes of waste overall per year and it means that waste per 

capita is approximately 1.16 kg per day and also the average recycling rate of all waste in 

Turkey is 12.3% according to 2018 records of TurkStat. According to these data, 20.24% of 

the wastes are sent to the municipal garbage disposals, 67.20% is disposed of by the regular 

storage method and 38% is recycled by composting. Also, according to the 2016 data, wild 

storage in Turkey continues at 27%.  

In the present study, the relationships between the yearly population growth, the increase in 

waste and in disposal facilities, and in the number of waste disposal facilities were examined 

and some relevant evaluations were made for the coming years. The projections were 

calculated using the data of Turkey in the coming years, the amount of waste, the amount of 

recycled waste, and the number of facilities. The recommendations were presented and 

emphasis was made for the requirements of the application of circular economy in Turkey. As 
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a result, the analysis results obtained showed that the increases in the amount of waste will 

increase both the amount of waste and the areas where the waste will be disposed of and will 

create serious problems in the future. A sustainable waste management system and circular 

economy practices require that recyclable wastes be collected separately at the source, and 

the recycling process is carried out in a planned structure and if possible, no waste is 

generated. Collecting wastes separately at the source and public participation and 

awareness-raising in the zero-waste process is a must for the success of this process.  

Keywords: Circular economy, Waste management, Recycling, Sustainability, Waste 

hierarchy, Turkey 

1. Introduction 

The waste problem, due to the growing global population, consumerism and the linear 

approach to industrialisation, has become an increasingly severe issue in the 21
st
 century 

(Stoeva and Alriksson, 2017; D'Amato et al., 2016; Feo et al., 2019). As people's lives 

become more affluent, the amount of waste increases (Malinauskaite et al., 2017) and global 

solid waste generation is expected to triple by 2100 (World Bank, 2013). The reduction of 

waste contributes to the natural resource depletion, environmental pollution, for which 

treatment in recent years is paid so much attention (Zhang et al., 2017a; Huang et al., 2018; 

Liu et al., 2018, Zeng et al., 2016; Minelgaitė and Liobikienė, 2019). Especially, with the 

technological and industrial developments in the second half of the 20th century, the damage 

given to the environment has increased and the decrease in non-renewable resources 

increased. Increasing environmental problems along with the reduction of natural resources 

have begun to move from the local dimension to the global dimension, problems including 

global warming, ozone depletion, acid rain, drought, etc. have emerged (Uslu, 1995, Demirer, 

2003). Increasingly affluent lifestyles, continuing industrialization and population growth in 

many countries around the world has been accompanied by rapid increases in solid waste 

production. Municipal solid waste management is a significant problem for municipalities in 

terms of economical and technical aspects (Yurtseven et al., 2010; Sharloy et al., 2007). 

Many cities in developing countries face serious problems in managing their solid waste 

(Turan et al., 2016). In most of the settlement units of Turkey, the collection and 

transportation components of MSW management are generally well organized. The 

municipalities spend all of their efforts and budgets for these services. There are two types of 

collection systems in the municipal areas of Turkey (Ergun et al., 1998). Improper 

management of solid waste has serious environmental and health consequences. Such 

practices contribute to widespread environmental pollution as well as the spread of diseases 

(Gulec et al., 2001; Turan et al., 2009). 

With recycling and waste minimization practices, it is possible to protect natural resources 

and prevent waste of resources. Also, with such applications, both the amount of waste going 

to the landfill will be reduced and the recyclable waste will be brought back to the economy 

as raw materials. Accordingly, in the Regulation on Control of Packaging Waste, which was 

established in 2018, a system for separate collection has been defined by accepting the 

separation of packaging wastes at their sources. Within this system defined in the regulation, 
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since municipalities are responsible for the collection of wastes in the Metropolitan 

Municipality Law No.5216 and Municipality Law No.5393, the responsibility of collecting 

and transporting the packaging wastes separately at the source is given to the relevant 

municipalities. Municipalities prepare packaging waste management plans in accordance with 

the "Procedures and Principles Regarding the Preparation, Implementation, and Monitoring 

of Packaging Waste Management Plans" issued on 22.10.2012 to collect packaging waste 

separately at the source. Municipalities carry out separate collection-sorting activities at the 

source of packaging wastes themselves or through environment 

certificate-licensed/temporary operating collection-sorting facilities. Also, the relevant 

regulation includes the adoption of the efficient and efficient collection of household 

packaging wastes (glass, plastic, metal, paper-cardboard) (Turkish Environment and Urban 

Ministry, 2021). Licensing was initiated in 2003 for the first time to ensure that packaging 

waste recycling facilities operate in accordance with the regulation, to record the packaging 

waste collected, separated, and recycled, and to ensure the effective control of the facilities. 

Within the scope of license applications, the number of licensed facilities, which was 28 in 

2003, increased to 831 by 2013. As of 2013, the number of municipalities in Turkey with 

proper waste management was determined to be 438. This is 31.3% of the total number of 

municipalities in Turkey. Currently, according to the 2016 data in Turkey, the rate of wild 

storage was determined to be 27% (Turkish Environment and Urban Ministry, 2021; 

Municipal Waste Statistics, 2016). The distribution of waste disposal and recycling facilities 

across Turkey in 2018 is given in Figure 1. 

 

Figure 1. The percentage of waste disposal and recycling facilities in Turkey in 2018 

 

As of 2016, the share of recycling and composting in municipal wastes was 45.3% as the 

average of EU-28 countries (European Commission, 2021; TurkStat, 2017). According to the 

National Waste Management Action Plan and this value is 13% in Turkey as of 2016. 

According to 2018 records, Turkey produced 32.2 million tonnes of waste overall per year 

(Fig 1). It means that waste per capita is approximately 1,16 kg per day (Turkish Court of 

Accounts, 2007). Figure 2 shows the total amount of urban waste collected by disposal and 

recovery methods based on years. 
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Figure 2. Total amount of collected municipal waste by disposal and recovery methods, 2008 

– 2018 (TurkStat, 2020) 

 

The average recycling rate of all waste in Turkey is 12.3%. Approximately 22 million tonnes 

of waste go to landfills or are incinerated. The 2018 data shows that there are 2,223 waste 

disposal and recovery facilities in Turkey. 87.5% of waste goes to landfill facilities (67.2% 

landfills and 20.3% wild dumpsites). 12.3% of it is sent to waste dumps and recycling 

facilities, 0.2% is burned in the open area, disposed of by burying and dumping into the 

stream-land. The current number of waste landfill facilities is 159. The number of 

incineration plants is 40 (seven are active, the capacity is 757,000 tonnes/year, 494,000 

tonnes of waste disposed in 2018) (Table 1) (Turkish Court of Accounts, 2007).  

Table 1. Waste disposal and recovery facilities statistics, 2014 – 2018
(1)

 (TurkStat, 2020) 

 2014 2016 2018 

 Number of 

facilities 

Amount waste 

treated 

(tonnes) 

Number of 

facilities 

Amount 

waste treated  

(tonnes) 

Number of 

facilities 

Amount waste 

treated (tonnes)  

Waste disposal  

facilities 

117 41324637 140 44125262 166 56372769 

Controlled 

landfill sites 

113 41281755 134 43815135 159 55878883 

Incineration 

plants 

4 42882 6 310127 7 493885 

Waste recovery  

facilities 

868 19724241 1558 36648986(r) 2057 48079834 

Composting 

plants 

4 94019 7 140467 8 138054 

Co-incineration 

plants 

39 532343 35 738908 40 1069360 

Other recovery  

facilities(2) 

825 19097879 1526 35769611(r) 2009 46872420 

Total  985 61048878 1698 80774248 2223 104452603 

TurkStat, Statistics on Environment, 2018 
(1) Waste amount of facilities having licence for more than one waste disposal and recovery method are included 

in the related method. 
(2) Includes the facilities which recover waste metal, plastic, paper, mineral, etc. 
(r) Data revised. 
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The ministry prepared and announced the Zero Waste Management Action Plan in 2019, 

which includes the strategies and actions to be implemented by 2023. The project aims to 

minimize waste, recycle and also reduce the volume of non-recyclable waste. The ministry 

has reported that 18,750 public institutions joined the project, and 126 tonnes of paper and 

8,7 tonnes of glass were recycled, while 9,1 tonnes of organic waste had been composted by 

May 2019 (Turkish Environment and Urban Ministry, 2021a; General Directorate of Industry 

and Technology, 2020; Turkish Court of Accounts, 2007). Sustainable waste management and 

the CE approach includes the protection of natural resources, prevention of waste, waste 

reduction, and completely waste prevention-zero waste practices in Turkey. Accordingly, 

based on the TurkStat, the present study aimed to analyze the relationship between population 

growth, increase in the amount of waste, the waste of the increase in the assessed amount of 

waste in disposal facilities and the increase in recycling plant number and the current waste 

management systems in the management of the existing waste in Turkey according to yearly 

data. An evaluation was made about the situation of the CE approach in Turkey. Also, a 

description of long-term estimation was made for future years using the projection data 

concerning Turkey's waste. With the evaluations of all these data relationships, the current 

status regarding the sustainable management of wastes with economic value was evaluated 

and the necessity of the applications of CE in Turkey was explained. 

2. Methodology 

In this study, the relationship between the amount of solid waste and all relevant data 

determined and all data was obtained from Turkey Statistical Institute database (TurkStat, 

2020; TurkStat, 2017). The tables and figures were prepared in Microsoft Excel 2010 

software, and the relationships between solid waste amounts, recycling rates and all data 

related to solid waste management were analyzed by regression analysis using IBM SPSS 

Statistics 21 software. The fact that R
2
 value is 1 in the regression analysis indicates that there 

is a linear relationship between the correlated data. 

2.1 Statistical Analysis of Waste Management Status 

In the statistical analyzes applied in the study, the population, total solid waste amount, the 

amount of waste sent to compost and other recovery facilities, the number of waste disposal 

facilities and the number of waste recovery facilities, and the amount of waste processed in 

waste recovery facilities were used as the data (Turkish Environment and Urban Ministry, 

2021a). The effects of the changes in population data between 2008 and 2018 and the total 

amount of waste, the amount of total waste sent to compost and other recycling facilities was 

determined by the regression analysis. Also, the relationship between the total number of 

facilities for the years 2014, 2016, and 2018 (the number of waste disposal + recovery 

facilities), the amount of waste processed in waste recovery facilities, and the amount of 

waste processed in compost and other recovery facilities were determined by the regression 

analysis. In the study, long-term projections were calculated and evaluated between the 

population, total solid waste, waste sent to compost and other recovery facilities, the total 

number of facilities (waste disposal and recovery facilities), the amount of waste processed in 

the waste disposal, and recovery facilities, and waste processed in compost and other 
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recovery facilities. The results obtained from all these analyzes were evaluated, and 

evaluations were made for the point reached and the current status in recycling practices and 

current waste management practices in Turkey. 

The changes in the population and the total amount of waste between 2008 and 2018 were 

examined and the relationship was found to be positive-very high (R
2
 = 0,9375, p <0,01) (Fig 

3a). It was seen that population growth and the changes in the total amount of waste were 

directly proportional. Examining the relationship between the total amount of waste and the 

amount of waste sent to compost and other recycling facilities, it was found that there was a 

very high positive correlation (R
2
 = 0,845, p <0,01) (Fig 3b). 

  

Figure 3. a)- The relationship between population and total waste amount between 2008 and 

2018 b) - The relationship between total waste-compost and waste sent to other recycling 

facilities between 2008 and 2018 

 

  

Figure 4. a)- The relation between the total number of facilities (number of waste disposal 

facilities + recycling facilities) and the number of all waste recovery facilities between 2014, 

2016, and 2018 - b) the relationship between waste amount -compost and waste processed in 

other recycling facilities between 2014, 2016 and 2018 

 

The changes between the total number of solid waste disposal facilities and the number of 

waste recovery facilities between 2014, 2016, and 2018 in Turkey were examined and the 

relationship was found to be positive-very high correlation (R
2
 = 0,9608, p <0,01) (Fig 4). It 
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was seen that the relationship between the total number of solid waste disposal facilities and 

the number of waste recovery facilities was directly proportional. Examining the relationship 

between the amount of waste processed in waste recovery facilities and the amount of waste 

processed in compost and other recovery facilities, it was found that there was a very high 

positive relationship (R
2
=1, p<0,01) (Fig 4b). The results showed that the amount of waste 

processed in waste recovery facilities and the amount of waste processed in compost and 

other recovery facilities have been in a linear increase.  

  

Figure 5. a) - Relationship between the total number of facilities (number of waste disposal + 

recovery facilities) and the number of compost and other recovery facilities between 2014, 

2016, and 2018 b) - Relationship between the population and compost and other recovery 

facilities between 2014, 2016, and 2018  

 

The changes between the total number of facilities and number of compost and other 

recovery facilities between 2014, 2016, and 2018 in Turkey were examined and the 

relationships were determined to be positive-very high (R
2
 = 0,9999, p <0,01) (Fig 5a). It is 

seen that the changes between the total number of facilities and the number of compost and 

other recovery facilities are directly proportional. Also, examining the relationship between 

the population and the number of compost and other recovery facilities, it was found that 

there was a very high positive correlation (R
2
=0,9887, p <0,01) (Fig 5b).  

 

Figure 6. Relationship between the number of all waste disposal facilities and the number of 

all waste recovery facilities between 2014, 2016, and 2018 
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The changes between the total number of facilities and number of compost and other 

recovery facilities between 2014, 2016, and 2018 in Turkey were examined and the 

relationships were found to be positive-very high (R
2
 = 0,9838, p <0,01) (Fig 6).  

Considering Turkey's population projections, projections were established for the long-term 

population growth, amount of solid waste, waste disposal facilities and the number of waste 

recycling plant numbers, and the amount of waste sent to recycling facilities. Also, by using 

projection data, the long-term increase in the number of waste disposal facilities that may be 

needed in the future was revealed.  

  

Figure 7. a) Projection between the population and the total amount of waste between the 

years 2008 and 2018 b) The projection between the total amount of waste-compost and waste 

sent to other recovery facilities between 2008 and 2018 

 

Based on the variation between the population and the total amount of waste between 2008 

and 2018, the results of the data for which long-term estimates are made are given (Fig 7a). 

Also, based on the variation between the total waste and the amount of waste sent to compost 

and other recovery facilities between 2008 and 2018, an analysis chart containing long-term 

estimations is given (Fig 7b). By ensuring the recycling and recovery of waste materials, the 

need for raw materials will also decrease. Thus, consumption, which increases in direct 

proportion to the population, will decrease and the consumption of natural resources will be 

prevented by recycling and recovering the resulting wastes, and all management stages and 

energy consumption with high costs will be eliminated.  

  

Figure 8. a) Total waste disposal facilities between 2014, 2016, and 2018 (the number of 
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waste disposal + recovery facilities)-the projection between the numbers of all waste recovery 

facilities b) The amount of waste processed in all waste recovery facilities between 2014, 

2016, and 2018- the projection between the amount of waste treated in compost and other 

recovery facilities 

 

Another relationship examination with other data in the study was the long-term prediction 

graphic for the total waste disposal facility in Turkey between the years 2014, 2016, and 2018 

and the number of waste recycling facilities (Fig 8a). Also, a comprehensive analysis was 

carried out including long-term estimations of the amount of waste treated in compost and 

other recovery facilities versus the amount of waste treated in waste recovery facilities for the 

years 2014, 2016, and 2018 (Fig 8b). Zero waste practices, which are included in the circular 

economy approach in Turkey, mean finding solutions to waste at its source and reducing the 

amount of waste in production and consumption at the same time, avoiding waste and 

ensuring savings. The results showed that the long-term projection between the amount of 

waste treated in waste recovery facilities and the amount of waste processed in compost and 

other recovery facilities both increased linearly in the graph (Fig 8a; 8b; 9a; 9b). 

  

Figure 9. a) The projection between the total number of facilities (the number of waste 

disposal + recovery facilities) and the number of compost and other recovery facilities 

between 2014, 2016, and 2018 b) The projection between the population and the number of 

compost and other recovery facilities between 2014, 2016, and 2018 

 

Other data relationship was made for long-term projections to make an estimation between 

the total number of waste disposal and recycling facilities with composting and other 

recycling facilities between 2014, 2016, and 2018 in Turkey (Fig 9). Also, long-term 

relationships between the population and the number of compost and other recovery facilities 

for the years 2014-2016 and 2018 were projected (Fig 9b). 
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Figure 10. Projection showing the changes between the number of all waste disposal facilities 

and the number of all waste recovery facilities between 2014, 2016, and 2018 

 

Another data relationship made in the present study was a projection featuring the long-term 

estimates of the total number of waste disposal facilities and the number of waste recovery 

facilities between 2014, 2016, and 2018 in Turkey (Fig 10).  

3. Results and Discussion 

As of 2016 in Turkey, 5% of the solid wastes were recycled, 8% were subjected to the 

process of composting and biomethanization, and 60% were subjected to a regular landfill. 

This means that, as of 2016, approximately 27% of solid wastes have been used irregularly, 

that is, wild storage (Turkish Environment and Urban Ministry, 2021a). Zero waste practices 

were initiated by the Ministry in 2017 and zero waste regulation was established in 2019. 

These applications aim to perform resource separation and recycling practices in the first 

place, and the main target is waste prevention and reduction. Furthermore, to ensure the 

continuity of such practices in Turkey, starting from the design and production stages, the 

products should be environment-friendly and the reusability of products should be ensured by 

using recycled materials in products. It is very important at this stage that the process of 

design and use of products that are recycling alternatives in product designs and both 

production and consumption processes is carried out with the Life Cycle Assessment (LCA) 

tool. LCA is a comprehensive tool to assess the environmental impacts of products, 

end-of-life treatments and also economies at the level of society. LCA is therefore a tool that 

is suitable to assess the environmental performance of circular product designs but also 

large-scale changes, for example the movement towards a more circular economy. The 

ultimate goal to lower environmental impacts is common to LCA and the CE concept (Haupt 

and Zschokke, 2017). LCA the environmental impact of a service, process or product from 

―cradle to grave‖. The term ―cradle to cradle‖ defines a period from raw material production to 

waste disposal. Life cycle assessment is developed to evaluate different issues such as 

environmental impact assessment, which are not included in other environmental management 

methods (Özeler et al., 2006). As a result of the integration of all these applications and 

implementation tools, it can be argued that the process has just entered the circular economy 

(CE) process for Turkey in terms of solid waste management (Gökkurt Baki, 2020). All 

evaluations in the current study showed that, depending on the increasing of the population, 
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the increase in the amount of waste continues rapidly. Accordingly, the number of facilities 

required for the disposal of wastes is increasing. Also, the production of waste in Turkey is 

high, and the increase in the level of recycling is a usual result. In this case, the separation of 

waste at its source, waste minimization, and the adoption of the zero-waste -currently on the 

agenda- approach, which is partially implemented in Turkey, as a whole country (in all 

production and consumption stages) will be possible. If timely action is not taken, solving the 

specified problems will mean serious resource losses and eventual economic losses. In the 

next process in Turkey, the sources should be allocated to waste separation at source and 

waste minimization. To successfully manage this process, efforts should be made to organize 

training among the employees of the relevant institutions/organizations as well as the 

members of the society. Public participation in the process is important and necessary for 

waste management to be sustainable. 

4. Conclusion 

The circular economy (CE) approach, which plays a key role in the sustainability of waste 

management, can be defined as an application where it is possible to reuse products and raw 

materials, waste is recycled to the economy, and thus energy and all resources are used 

efficiently and cleaner production is made in all sectors. In Turkey, if the implementation of 

the circular economy becomes more efficient, the expenses for local management of waste 

handling, collection, and disposal will be prevented. Within the context of zero waste, it has 

been known that waste is very common and substantial in Turkey. In this context, the 

reusability of food wastes, i.e., organic wastes, should be examined and evaluated as a 

resource suitable for reuse. Accordingly, it is a fact that carbon emission, which also includes 

the effects of climate change to a significant extent, will decrease.  

One of the biggest obstacles to an accurate analysis of waste management in Turkey is the 

lack of recorded data. The efficacy of street collectors indicates unregistered data in Turkey. 

For such studies to be more efficient and sustainable, it is very important to establish a 

regular database in this context. Today, planning problems continue due to the lack of 

efficient and accessible data banks of relevant institutions and organizations.  
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