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ABS TRAC T  

 
It is known that the amount of solid waste changes depending on the economical and cultural living conditions and 
also seasonal changes. In this study, the variation of recyclable solid waste amounts was investigated for the Istanbul 
Küçükçekmece district which has a high density of population and industrial activity. The recyclable solid wastes 
generated in study area were categorized as packaging wastes, waste batteries, waste vegetable oils and electronic 
waste and the variation of the amounts of these waste groups was investigated based on time between 2010-2015 
years. When the amounts of recyclable and recycled packaging wastes were investigated, it showed a significant 
increase by years. While the amount of recycled packaging wastes was 3,876 tons for the year 2010, it reached to 
77,601 tons in the year 2015 with a 20 fold increase. In the period of the study, it is seen that packaging wastes form a 
large amount of the total wastes by analyzing the percent distribution of examined waste groups. The reason of that 
could be the simplicity of the recycling and reuse opportunities of packaging wastes. Recycling and reuse 
opportunities of the waste vegetable oils and e-wastes are new developing applications for this district. It is thought 
that the recycling ratio of this type of wastes will increase with the developments and improvements on waste 
management and collection systems. 
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1. INTRODUCTION 

 
The amount of waste generated in cities increase with 
population growth, urbanization and rapid economic 
development [1- 4]. In addition to the continuous 
increase in organic waste production, one of the 
biggest challenges facing the world recently is the 
effective use of organic wastes as well as recyclable 
wastes including plastics, tires and other recyclable 
municipal solid wastes [5]. Although the recycling of 
such waste has the primary priority, it is also a 
requirement to reduce the volume of these wastes 
[6,7]. Recycling is the process of converting wastes to 
secondary raw materials following physical and 
chemical processes. It is also called as the conversion 
of the recyclable materials such as cardboard, plastic, 
paper, glass and metal to a raw material or product 
after passing through multiple processes. Prior to 
conversion process, the separation of wastes is 
needed according to their types [8]. Energy 

production from recyclable wastes is significant in 
terms of economic benefits [9]. 

Packaging is any material used to contain, protect, 
handle, transport and present raw materials or goods. 
Packaging waste includes all the materials including 
the wastes defined in Regulation on the Management 
of Packaging Waste and the other non-recyclable 
materials. Packaging waste includes boxes, pallets, 
crates, bags, sacks, tapes, disposable foodservice 
packaging and also items being used to handle or 
support the products being sold or to be sold [10]. 
Reducing landfilling of plastics is one of the important 
priorities of The European Circular Economy package 
[11]. It was achieved largely by the legislations on 
recycling of postconsumer plastic packaging waste 
[12,13]. However, the rates of recycled plastics are 
still much lower than the production. The amount of 
annually traded waste plastics in the world in 2012 
was about 15 million tons which is lower than 5% of 
globally produced plastics goods [14,15]. Landfilling 
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and incineration processes can take place to reduce 
the environmental effects of such wastes, on the other 
hand unsanitary disposal or uncontrolled burning of 
plastics can lead to serious environmental issues [16].  

Waste battery is called as battery which has 
completed its useful lifetime or unusable as a result of 
damage. Waste batteries should never be mixed with 
household waste. Therefore, waste batteries should 
not be disposed to the household trash [17]. The outer 
cover of waste batteries corrodes by time and the 
chemical materials and metals inside the battery 
spreads to soil and then into water. Heavy metals such 
as mercury and cadmium which is forming 
environmental pollution, damage living creatures 
consuming these contaminated foods. Different types 
of waste batteries should be separated according to 
their chemical structure [18,19, 20]. There are no 
waste battery recycling facility yet in use in Turkey. 
'Regulation on the Management of Waste Batteries 
and Accumulators' was published by the Ministry of 
Environment and Forestry for the collection of waste 
batteries and accumulators on August 31, 2004. The 
responsibilities of battery manufacturers and 
importers and product distributors were defined by 
the Regulation [17]. 

Vegetable oil wastes when they are discharged to 
sewage or water bodies, cover the water surface and 
damage the water system. It accelarates the oxygen 
depletion in water by blocking the oxygen transfer 
from air to water. It leads to cloggings in pipes and 
increase in operational costs in waste water treatment 
plants. Vegetable oil wastes is responsible from the 25 
% of total water pollution. The oil waste reaching to 
water bodies (sea, lake and river), harms fish, birds 
and the other creatures [21]. The used oils must be 
collected separately from other wastes. It also should 
not be discharged to the receiving environment such 
as sewage, soil and sea.  

Electronic waste (e-waste) is the type of waste 
generated from the completing of  the life of electronic 
instruments and finishing the duration of use. E-
wastes are commonly composed from computers, 
printers, phones, fax and photocopy machines, wires 
and medical equipments [22]. The quick consumption 
of electric and electronic equipments to catch the 
technological innovations escalates the trade of these 
goods and it results in increase in the amount of 
electronic waste [23, 24, 25]. The rapid development 
of technology today provides alternative materials 
and low cost recycling methods. The electronic 
instruments renewed by developing technology is 
defined as waste and they are used as secondary raw 
materials with the higher order compliance for 
recycling. Almost all of the E-wastes can be recovered 
with available recycling methods in order to prevent 
to cause major problems because of their toxic 
composition [22, 25].  

In this study, the variation of the amount of 
recoverable waste collected in Küçükçekmece 
province for 5 years period was examined. It is 
requested to collect and recycle the recoverable 
wastes separately from municipal solid wastes within 
the scope of the regulations applied in our country. 
With this study, it was tried to understand whether 

the waste collection policy observed after the 
regulations came into effect is effective. 

 
2. MATERIALS AND METHOD 

 
2.1 Study area  

 
Küçükçekmece district is located on the western side 
of Istanbul province. Küçükçekmece district having 
37.75 km2 area and 47.33 km perimeter, is located on 
major highways as Transit European Motorway (TEM-
E80) and D100 (E5) that provide the Asia-Europe 
connection, as well as is located on the railway 
network which is centered in Sirkeci and extending to 
Europe. Istanbul Küçükçekmece district which has a 
high density of population and industrial activity. 
According to population data of 2015, 761,064 people 
live in the Küçükçekmece district [26]. The location of 
Küçükçekmece district in Istanbul province is shown 
in Fig 1. 
 

Fig 1. Location of Küçükçekmece district in Istanbul 

 
2.2 Collection of the data  

 
The data of this study was formed by the arrangement 
of the data of domestic and industrial waste amounts 
reported regularly by the relevant units of the 
municipality on daily, weekly, monthly and yearly 
basis. In order to interpret the changes, the life styles 
of the population, the indoor and outdoor events held 
in the district, guest population of the district and the 
use of recreational areas are evaluated meticuolusly 
depending on the dates 

 
3. RESULTS & DISCUSSION 

 
The amount of packaging wastes collected by 
municipality shows large increases by the years in 
Küçükçekmece district boundaries (Fig 2). While the 
amount of recycled packaging waste amount is 3876 
tons for the year of 2010, it is reached to 77601 tons 
with a 20 fold increase in the year 2015. The reason 
for this increase in the amount of packaging waste 
collected is thought to be the development of 
packaging waste collection policies for municipalities 
within the scope of the "Packaging Waste Control 
Regulation", which was enacted in 2011. For this 
purpose, district municipalities have placed recycle 
bins in many places of the city. In addition, public 
awareness-raising activities have begun to be 
implemented. When the collected packaging waste 
quantities were evaluated, an average of 35180 tons 
of packaging waste was collected during the 6-year 
period. The amount of packaging waste collected per 
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person, which was 5.56 kg capita-1 yr-1 in 2010, has 
reached 102 kg/capita/yr value in 2015. In Fig 3, the 
composition of collected packaging wastes is 
displayed. It is composed from %12 plastics, %1 
metals and %87 paper and cardboards. In a study held 
in Eskisehir which is one of the metropolitan city of 
Turkey, the percent weight distribution of recyclable 
packaging wastes have been found as 50% paper and 
cardboard, 6.3% metal, 12.45% glass, and 28.1% 

plastics [27]. In another study conducted in Turkey 
basis, it is stated that the amount of recyclable wastes 
(as % weight) consist of 40–65% organics, 11.6-
51.4% paper-cardboard, 8.3-40 % plastics, 1.6-17.1% 
metal and 3.3-17.1% glass [28]. Compared to the 
values in literature, the amount of paper as a 
component of packagıng wastes collected in 
Küçükçekmece appears to be above the average of 
Turkey. 

 

 
Fig 2. Recycled packaging waste amounts 

 

 
Fig 3. Material based distribution of collected packaging wastes 

 

 
Fig 4. Recycled vegetable oil waste amounts 
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The amount of vegetable oil waste collected in 
Küçükçekmece district boundaries is showed 
fluctuations by the years (Fig 4). It has an increasing 
trend between the years 2010 and 2012, and it is 
reached to the highest value of the last six years in the 
2012 year. There has been a decline in the years 
2012-2014, then it is increased to 60,980 tons value in 
2015. The regulation on "Control of Vegetable Waste 
Oils" was published in 2015. Prior to this regulation, it 
is considered that the amount of waste oil collected 
varies from year to year because there is no legal 
obligation to collect vegetable waste oils. As a 
legislative regulation on the collection of vegetable 
waste oils has started to be implemented by the year 
2015, it is conceived that the amount of vegetable 
waste oil collected in 2015 is increased compared to 
the previous year. According to data of the 6 year 
period, the average amount of vegetable waste oil 
collected is 60.27 tons yr-1. It is seen that the amount 
of vegetable waste oil collected in 2010 is 65 kg 

capita-1 yr-1 and it reaches 80 kg capita-1 yr-1 value in 
2015. 

As seen from the Fig 5, the amount of waste batteries 
collected in the Küçükçekmece district boundary was 
followed by a scattered trend by the years. It has the 
lowest value in 2009 with 3660 kg and the highest in 
2013 with 7635 kg. The average annual amount of 
waste batteries collected was determined as 5333 
tons for the 7 years period between 2009-2015. It is 
observed that the amount of waste batteries collected, 
which was 5.4 kg capita-1 yr-1 in 2009, increased to 
6.95 kg capita-1 yr-1 in 2015.  The lack of forceful 
regulations and efficient recycling applications leads 
to lower recycling amounts of wastes, for instance 
only about 2 percent of waste batteries were recycled 
in China [29-31]. Although it is estimated that the 
amount of waste batteries collected in the 
Küçükçekmece district is considerably less than the 
amount of waste batteries used, it is seen that the 
amount of waste batteries recovered in years is 
increasing gradually.   

 

 
Fig 5. Amounts of recycled waste batteries

In Fig 6, the amount of electronic waste collected in 
the Küçükçekmece district, has followed a trend of ups 
and downs by the years. It is observed that an average 
of 1028 tons of electronic waste are collected annually 
over a period of 5 years between 2011 and 2015. 
While it has the lowest value as 600 tons in 2011, and 
it reached the highest value as 1,838 tons in the year 
of 2014. To put it another way the amount of collected 
electronic waste, which was 0.84 kg capita-1 yr-1 in 
2011, increased to 1.44 kg capita-1 yr-1 in 2015.  The 

largest producer of e-waste is the United States of 
America (USA) and the People's Republic of China 
(PRC), however when the per-capita electronic waste 
is calculated, Norway has the highest e-waste 
generation value with 28.3 kg. The waste production 
of Turkey with 503,000 tonnes ranks 17th place 
among other countries [32]. According to these 
values, it can be seen that the amount of e-waste 
recovered in Küçükçekmece is quite low. 

 

 
Fig 6. Amounts of recycled electronic wastes 
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The percent distribution of recycled waste quantities 
collected is shown in Table 1. From Table 1, it can be 
seen that the collected amount of waste vegetable oil 
has the lowest percentage of total recoverable waste. 

The amount of packaging waste collected increases 
over the years. The amount of packaging waste in 
recyclable wastes collected in 2010 was 44.0 % while 
it reached 92.3 % in 2015. 

Table 1. Percent distribution of collected recyclable waste groups between years 2010-2015 

Years Packaging wastes (%) Waste batteries (%) Waste vegetable oils (%) Electronic waste (%) 

2010 44.0 55.5 0.5 0.00 

2011 57.4 37.8 0.4 4.4 

2012 79.8 16.3 0.3 3.6 

2013 82.4 16.2 0.1 1.3 

2014 90.1 7.1 0.1 2.7 

2015 92.3 6.3 0.1 1.3 

 
4. CONCLUSIONS 

 
Examining the results, it can be said that a fairly stable 
and successful waste collection policy has been 
applied to the collection of packaging waste for 
Küçükçekmece-Istanbul. However, for the other types 
of recyclable wastes examined in this study, the 
amount of waste collected was found to be fluctuating 
around years. In the years that Küçükçekmece 
Municipality has organized training programs in order 
to raise public awareness, a significant increase is 
seen in the amount of recycled packaging waste, 
waste batteries, electronic waste and vegetable oil 
waste. It is thought that recycling awareness will be 
enhanced and lead to concrete results with periodical 
training programs in primary and secondary 
education institutions located in the district. In the 
period of this study, it is revealed that the amount of 
packaging wastes constitutes the major part of the 
examined waste groups according the percent 
distribution of total recyclable wastes. The possible 
cause of that could be the separation and collection of 
packaging wastes is easier and the recycling and reuse 
opportunities are more common. Recycling and reuse 
applications for the other examined waste groups like 
vegetable oils and e-wastes are not well known in this 
district. Therefore it is expected that the recycling rate 
of such waste will drastically increase with the 
innovations on waste management and collection. 
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