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a b s t r a c t

Municipal solid waste (MSW) is a major envi ron men tal prob lem in Tur key, as in many devel op ing coun-

tries. Prob lems asso ci ated with municipal solid waste are dif  cult to address, but efforts towards more 

ef cient col lec tion and trans por ta tion and envi ron men tally accept able waste dis posal con tinue in Tur key. 

Although strict reg u la tions on the man age ment of solid waste are in place, prim i tive dis posal meth ods 

such as open dump ing and dis charge into sur face water have been used in var i ous parts of Tur key. This 

study presents a brief his tory of the legislative trends in Tur key for MSW man age ment. The study also 

presents the MSW respon si bil ity and man age ment struc ture together with the pres ent sit u a tion of gen er-

a tion, com po si tion, recy cling, and treat ment. The results show that approx i mately 25 mil lion ton of MSW 

are gen er ated annu ally in Tur key. About 77% of the pop u la tion receives MSW ser vices. In spite of efforts 

to change open dump ing areas into san i tary land flls and to build mod ern recy cling and com po sting facil-

i ties, Tur key still has over 2000 open dumps.

© 2008 Elsevier Ltd. All rights reserved.
1. Intro duc tion

The pro gress of mod ern civ i li za tion and the asso ci ated increase 

in pop u la tion world wide has con trib uted sig nif  cantly to the 

increase in the quan tity and vari ety of waste gen er ated (Zia dat 

and Mott, 2005). The ever-increas ing con sump tion of resources 

has resulted in huge amounts of solid waste from indus trial to 

domes tic activ i ties, which can pose sig nif  cant threats to human 

health (Fro sch, 1996). Contin uing advance ments in sci ence and 

tech nol ogy have also con trib uted sig nif  cantly to the increased vol-

ume and tox ic ity of waste gen er ated (Sang odoyin and I pad e o la, 

2000).

Improper man age ment of solid waste has seri ous envi ron men-

tal and health con se quences. Such prac tices con trib ute to wide-

spread envi ron men tal pol lu tion as well as the spread of dis eases 

(Gu lec et al., 2001). Health dete ri o ra tion, acci dents, flood occur-

rences, and envi ron men tal pres sures are just a few of the neg a tive 

effects. Other envi ron men tal effects include pol lu tion of sur face 

and sub sur face waters, unpleas ant odours, pest infes ta tions, and 

gas explo sions. The haz ards asso ci ated with inap pro pri ate solid 

waste dis posal and the asso ci ated envi ron men tal health impacts 

should there fore be of utmost con cern to waste man age ment 
 All rights reserved.
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experts. If waste pol lu tion per sists unchecked into the future, it 

may lead to unprec e dented health con se quences (The me lis, 2002; 

Ay omoh et al., in press).

In devel op ing coun tries and devel op ing areas with mixed econ-

o mies, the prob lem of upgrad ing prac tices for the dis posal of solid 

wastes is far more dif  cult than in devel oped coun tries. In most 

devel op ing coun tries, municipal author i ties lack the resources and 

trained staff to pro vide their rap idly grow ing pop u la tions with the 

nec es sary facil i ties and ser vices for solid waste man age ment to 

sup port an ade quate qual ity of life (Bar tone et al., 1994).

Within the frame work of sus tain able devel op ment, devel op ing 

coun tries today face the chal lenge of bal anc ing eco nomic growth 

with envi ron men tal pro gress. A num ber of insti tu tional and 

legislative ele ments of envi ron men tal reform have been put on the 

agenda as part of the envi ron men tal plan ning in these coun tries. 

These will require strength ened envi ron men tal efforts and coop-

er a tion between the cen tral gov ern ment, munic i pal i ties, and the 

pri vate sec tor, which will cre ate the nec es sary envi ron men tal infra-

struc ture in urban and indus trial areas.

In Tur key, an eco nom i cally devel op ing coun try, indus tri al i za tion 

and increased stan dards of living have con trib uted to an increas-

ing amount of solid waste and its con se quent dis posal prob lems. 

 Tur key’s tra di tional method of dis pos ing of solid waste has been 

to dump it at open sites – of which there are over 2000 – or at sea. 

In Tur key, the acci dent of the Um raniye–He kim basÂ open dump-

site on 28 April 1993, which was caused by the explo sion of gases 

com pressed within the dump ing area, resulted in the death of 39 

people (Koc a soy and Curi, 1995). This acci dent became the start ing 

point in the han dling of the solid waste prob lem.

http://www.sciencedirect.com/science/journal/0956053X
http://www.elsevier.com/locate/wasman
mailto:gturan@omu.edu.tr 
mailto:semcoruh@omu.edu.tr 
mailto:aakdemir@omu.edu.tr 
mailto:onergun@omu.edu.tr 
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The aim of this study is to pres ent an over view of solid waste 

man age ment in Tur key. The legally estab lished MSW respon si bil-

ity and man age ment struc ture in Tur key is also pre sented. Finally, 

based pri mar ily on data from the Turk ish State Sta tis ti cal Insti tute, 

MSW char ac ter is tics and man age ment trends are pre sented.

2. Review of the Turk ish insti tu tional and legislative 

frame work in MSW man age ment

In 1983, the Min is try of Envi ron ment in Tur key pub lished Envi-

ron men tal Law 2872 as the frst stage in order to improve the 

envi ron men tal sit u a tion in the coun try. How ever, there was no 

con sen sus on the best option for MSW man age ment in the law. In 

1991, the Solid Waste Con trol Reg u la tion came into force in order 

to man age solid waste. The reg u la tion played a fun da men tal role in 

solid waste col lec tion, stor age, trans port, and dis posal. The reg u la-

tion has been con tin u ously updated. In addi tion, Tur key devel oped 

reg u la tions for med i cal waste in 1993 and for haz ard ous waste in 

1995. The Med i cal Waste Con trol Reg u la tion estab lished a basic 

action line for med i cal waste man age ment based on the col lec tion, 

stor age, trans port, and dis posal or reuse of the waste by its owner. 

Some types of waste, such as radio ac tive wastes, were excluded 

from that law. The Haz ard ous Waste Con trol Reg u la tion set the cri-

te ria for the col lec tion, trans port, and fnal dis posal of haz ard ous 

waste, includ ing options for land fll ing or incin er a tion, as well as 

the design cri te ria and the oper a tional rules for san i tary land flls 

and incin er a tors. The reg u la tion also focuses on the min i mi za tion 

of haz ard ous waste and encour age ment of recy cling.

By legal def  ni tion, municipal solid waste includes all the waste 

aris ing from human activ i ties that are nor mally solid and that are 

dis carded as use less or unwanted. Municipal solid waste gen er ally 

con sists of waste gen er ated from res i den tial to com mer cial areas, 

indus tries, parks, and streets (Berk un et al., 2005).

In cit ies in Tur key, com mu nity ini tia tives in solid waste man age-

ment are cur rently being sup ported by the municipal author i ties, 

who guide their activ i ties accord ing to the leg is la tion and pol i cies 

dic tated by the Min is try of Envi ron ment and For estry (MEF). The 

frame work of respon si bil ity and man age ment of MSW in Tur key 

is shown in Fig. 1. MSW comes from com mer cial ser vices, indus-

tries, health care facil i ties, and cit i zens in Tur key. Some pri vate 

enter prises are respon si ble for the col lec tion and trans port of solid 

waste and for the sort ing of sep a rately col lected pack ag ing waste. 

After sort ing, the pack ag ing waste is directed towards the recy-

cling indus try.

3. MSW gen er a tion and com po si tion

Until 1994, there were only esti mates of MSW gen er a tion in 

Tur key because of the pre dom i nance of open dump ing and the 

dif  culty of record ing MSW gen er a tion. The absence of reli able 

data and sta tis tics for waste gen er a tion and com po si tion makes 

a regional and national eval u a tion of MSW man age ment dif  cult. 

The Turk ish State Sta tis ti cal Insti tute has com piled sta tis tics about 

MSW man age ment since 1994 (Me tin et al., 2003). In the 1960s, 

3–4 mil lion ton of municipal solid waste per year was gen er ated 

in Tur key. How ever, accord ing to the Turk ish State Sta tis ti cal Insti-

tute’s 2004 data base, approx i mately 25 mil lion ton of MSW was 

gen er ated annu ally (Fig. 2). Increas ing pop u la tion lev els, rapid 

eco nomic growth, and the rise in com mu nity living stan dards will 

accel er ate the future solid waste gen er a tion rate in Tur key. The 

amount of MSW per capita in the sum mer and win ter sea sons 

from 1994 to 2004 is given in Fig. 3. The gen er a tion rate per capita 

var ies con sid er ably from the sum mer sea son to the win ter sea son. 

As seen in Fig. 3, in the 1990s Tur key gen er ated a higher amount of 

MSW in the sum mer than in the win ter. MSW gen er a tion rates in 

sum mer and in win ter are 1.30 and 1.29 kg/cap/day in 2004, respec-

MEF
(Ministry of Environment and 

Forestry) 
Defines the policy of the MSW 

M
(Municipalities)

Responsible for mixed/separate 
collection of MSW 

C
(Citizens)

Generate MSW 

S
(Commercial Services) 

Generate MSW 

IHF
(Industries and Healthcare 

Facilities)
Generate MSW 

EP
(Private Establishment) 

Assures the separate collection 
and transport of MSW 

IR
(Recycling Industry) 
Assures the receiving 

and recycling of MSW 

Fig. 1. Frame work of respon si bil ity and man age ment of MSW in Tur key.
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tively. This is a result of the decreas ing usage of fos sil fuel for daily 

heat ing.

Approx i mately 68 mil lion people live in Tur key, with quite dif-

fer ent socio eco nomic and demo graphic char ac ter is tics and die tary 

hab its. Urban i za tion in Tur key is a response to a rapid pop u la tion 

increase and migra tion from rural areas to cit ies. The quan ti ties of 

solid waste gen er ated by var i ous pop u la tion groups in Tur key are 

given in Table 1. The rate of waste gen er a tion is highly influ enced 

by the pop u la tion of the com mu nity. The rate of waste gen er a tion 

in the areas with the low est pop u la tion is 1.69 kg/cap/day, while in 

the areas with the high est pop u la tion it is 1.25 kg/cap/day. As can 

be seen, solid waste gen er a tion is reduced when the pop u la tion of 

the area increases.

The typ i cal com po si tion of municipal solid waste in Tur key is 

shown in Table 2. As can be seen, organic waste is the main com-

po nent of MSW. Between 7% and 24% of the mate rial is denoted 

as “other”, which mainly includes con struc tion and demo li tion 

debris, coal ash, and haz ard ous waste. The high con cen tra tion of 

bio de grad able mat ter and inert mate rial results in a high waste 

den sity (weight-to-vol ume ratio) and high mois ture con tent. In 

the sum mer sea son, the MSW den si ties are rel a tively high in the 

high income region because of the higher quan ti ties of organic 

waste com pared to the low income regions. In low income regions, 

organic waste is fed to ani mals, used as soil con di tioner, or used as 

fuel for ovens.

4. Col lec tion and trans port of MSW

There are 3225 munic i pal i ties in Tur key, and 16 of them are 

metro pol i tan munic i pal i ties. A total of 3028 munic i pal i ties have 

solid waste man age ment ser vices. The pop u la tion receiv ing solid 

waste ser vices from 1994 to 2004 is shown in Fig. 4. As can be 

seen, the per cent age of the pop u la tion receiv ing solid waste ser-

vices increased from 71% in 1994 to 77% in 2004 (Fig. 4). How ever, 

the per cent age of munic i pal i ties col lect ing and trans port ing solid 

waste in the munic i pal i ties is 95%.

In most of the set tle ment units of Tur key, the col lec tion and 

trans por ta tion com po nents of MSW man age ment are gen er ally 

well organized. The munic i pal i ties spend all of their efforts and 

bud gets for these ser vices. There are two types of col lec tion sys-

tems in the municipal areas of Tur key (Er gun et al., 1998). The frst 

col lec tion sys tem, which is oper ated in the cen tral parts of the cit-

ies and large towns, is curb side pickup. In this col lec tion sys tem, a 

solid waste col lec tion vehi cle stops at each build ing to pick up the 

refuse, either in plas tic bags or in kitchen bins. Where this sys tem 

is oper ated, the waste is col lected daily or twice a day. Some res i-

dents use spe cially pro duced plas tic bags, but most use pack ag ing 

plas tic bags of var i ous thick ness and sizes. The kitchen bins used 

by the res i dents of most regions are not stan dard, either in size or 

in man u fac tur ing mate rial. The sec ond col lec tion sys tem, which 

is com monly prac tised in small set tle ments and the poorly devel-

oped periph e ral parts of urban areas, is the com mu nity bin sys tem. 

Depend ing on the pop u la tion of an area, com mu nity bins with var-

i ous non-stan dard sizes and mod els are placed on the streets, and 

waste from these bins is col lected by var i ous types of vehi cles, rang-

ing from trac tors to comp ac tors. The bins are gen er ally emp tied or 

Table 1

MSW gen er a tion based on pop u la tion of com mu ni ties in Tur key

Pop u la tion groups Waste gen er a tion

(kg/cap/day) (tons/yr) (%)

<100,000 1.69 67,657 0.27

100,000–500,000 1.41 3,360,938 13.66

500,000–1,000,000 1.36 5,659,519 23.00

1,000,000–2,000,000 1.21 5,962,242 24.23

>2,000,000 1.25 9,558,834 38.84
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Table 2

Com po si tion of MSW in Tur key

Com po nents Range (%) in weight

Organ ics 40–65

Paper/card board 7–18

Plas tics 5–14

Metal 1–6

Glass 2–6

Oth ers 7–24
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Fig. 4. Per cent age of total pop u la tion receiv ing solid waste ser vices of Tur key.
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replaced in some munic i pal i ties two or three times a week. Due 

to the increase of pop u la tion and rapid urban i za tion, the roads in 

the periph e ral parts in some urban cen ters are very poor, so the 

col lec tion vehi cles can not reach the com mu nity bins in these areas 

dur ing rainy peri ods and there fore the com mu nity bins can not be 

emp tied reg u larly. The MSW from these areas gen er ally con tains 

high con cen tra tions of putres ci ble mat ter, which makes them par-

tic u larly prone to cause aes thetic and envi ron men tal dis tur bances 

to neigh bour ing pop u la tions, espe cially when the com mu nity bins 

or chicken bins are not emp tied within 48 h of add ing the refuse to 

the bins. The vol ume of the most com mon type of street com mu-

nity bins is about 2001.

Med i cal waste from health care estab lish ments to other haz ard-

ous wastes are gen er ally put into the com mu nity bins instead of 

being col lected sep a rately by spe cially designed trucks and work-

ers. How ever, some munic i pal i ties sep a rately apply col lec tion and 

trans por ta tion sys tems, espe cially munic i pal i ties with high pop u la-

tions. A small amount of med i cal waste is dis posed by burn ing in 

Tur key. The infec tious solid waste, together with MSW, is gen er ally 

dis charged to dump ing areas of munic i pal i ties.

Munic i pal i ties use their own vehi cles for solid waste col lec tion 

and trans por ta tion. Both the col lec tion and trans por ta tion ser vices 

are per formed by the same vehi cles. Gen er ally, trans fer mod els are 

not used in Tur key. The col lec tion and trans por ta tion vehi cles are 

gen er ally trucks with capac i ties of 3.5–7 ton. Trac tors are also used 

in many areas in large cit ies.

5. Dis posal of MSW

In many cit ies in Tur key, def cien cies in the pro vi sion of waste 

ser vices are the result of inad e quate fnan cial resources, man age-

ment, and tech ni cal skills of munic i pal i ties and gov ern ment author-

i ties to deal with the rapid growth in demand for ser vices. Meth ods 

of dis posal of solid waste, accord ing to the Turk ish State Sta tis ti cal 

Insti tute’s 2004 data base, are shown graph i cally in Fig. 5. There 

are 16 san i tary land flls, fve com po sting plants (three of which are 

being actively oper ated), and three incin er a tion plants in Tur key. 

In 2004 25,013,521 ton of MSW were col lected, whereas 7,002,000, 

351,000, and 8000 ton were dis posed of in san i tary land flls, com-

posted, and incin er ated, respec tively. A total of 17,661,254 ton of 

waste was dis posed of with out any con trol.

There are typ i cally a large num ber of scav eng ers at refuse bins 

in Tur key. The mate ri als col lected are sub jected to some level of 

inter me di ate pro cess ing, such as sep a rat ing, wash ing, and dry ing. 

The reclaimed mate ri als are then sold to refuse deal ers, who fur-

ther sep a rate the mate ri als and sell them to appro pri ate pro cess-

ing/remold ing mills and fac to ries. It is esti mated that approx i-

mately 10–15% of MSW is recy cled by scav eng ers.

6. Man age ment strat e gies

The con ven tional waste col lec tion and dis posal sys tem in Tur-

key con sists of gar bage trucks and open dump ing. How ever, the 

trend for dis posal of MSW is towards imple ment ing waste diver-

sion and cre at ing an inte grated MSW man age ment sys tem. An inte-

grated sys tem requires many man age ment options, such as source 

reduc tion, curb side recy cling, mate rial recov ery, waste-to-energy, 

san i tary land fll ing, and com po sting.

Phys i cal and chem i cal data can be ana lyzed to deter mine the 

phys i cal make-up and the chem i cal con tent of the MSW stream 

sequen tially, pro vid ing impor tant infor ma tion for MSW man age-

ment sys tems. Although the phys i cal com po si tion anal y sis may 

directly sup port the assess ment of mate rial recov ery, curb side recy-

cling, and com po sting, the energy con tent may greatly sup port the 

inves ti ga tion of the ther mal treat ment potential.

Improv ing the stan dard of man age ment and oper a tion of 

some exist ing facil i ties at much lower cost may offer con sid er able 

improve ment in envi ron men tal per for mance. Addi tion ally, set ting 

out a pro gram of planned clo sure and reme di a tion of the most pol-

luted dump sites will con sti tute an early step in the devel op ment 

of the national waste strat egy (Taoeli, 2007).

Co-dis posal of MSW with haz ard ous med i cal and indus trial 

wastes cre ates a great con cern for pub lic health. From this point 

of view, the imple men ta tion of solid waste man age ment strat e gies 

will reduce the risk of envi ron men tal pol lu tion.

In Tur key, a neg li gi ble amount of MSW is cur rently being recy-

cled. Poorly organized col lec tion sys tems for recov er able wastes, 

lack of fund ing, and low ten dency of res i dents to seg re gate waste 

are fac tors affect ing the ef ciency of recov ery. If there are no recy-

cling pro grams in cit ies, it is impor tant for waste man ag ers to deter-

mine the per cent age of re cyc la bles in the waste stream, as well as 

what per cent age of these re cyc la bles is mar ket able. If cit ies have 

had recy cling pro grams, the amount of recy cla ble mate rial could 

pro vide valu able infor ma tion by iden ti fy ing the cap ture rates in 

recy cling cen ters.

Munic i pal i ties are respon si ble for ensur ing that the waste gen-

er ated by their res i dents and estab lish ments is col lected and prop-

erly man aged. A major prob lem is the cur rent poor con di tion of the 

econ omy in Tur key. The amount of funds avail able from municipal 

bud gets for MSW improve ments should be increased.

Sanitary Landfilling,
27.99%

Open Dumping,
65.63%

Composting, 1.40%

Landfilling, 1.70%

Others, 2.25%

Open Incineration, 
0.41%

Discharge to Surface 
Water, 0.62%

Fig. 5. MSW dis posal meth ods in Tur key.
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7. Dis cus sion

A reli able data base of waste char ac ter is tics may pro vide a 

resource for the com pre hen sive and infor ma tive eval u a tion of man-

age ment options in all waste man age ment pro grams. Based on the 

results of TURK STAT, it can be con cluded that MSW man age ment 

is a major prob lem fac ing munic i pal i ties. The annual waste gen er a-

tion increases in pro por tion to the rise in the pop u la tion and urban-

i za tion, and issues related to dis posal have become chal leng ing as 

more land is needed for the ulti mate dis posal of solid waste.

Open dumps can be det ri men tal to the urban envi ron ment. In 

spite of efforts to change open dumps into san i tary land flls and 

to build mod ern recy cling and com po sting facil i ties, Tur key still 

has over 2000 open dumps. The Solid Waste Con trol Reg u la tion is 

applied prop erly in the stages of col lec tion and trans por ta tion, but 

the main prob lem is the prep a ra tion of san i tary land flls and reha-

bil i ta tion of open dumps because of insuf  cient fnanc ing.

Com po sting is an excel lent method of recy cling bio de grad able 

waste. How ever, many com po sting plants have failed because not 

enough atten tion was given to the qual ity of the prod uct and to 

mar ket ing activ i ties.

Although var i ous forms of incin er a tion are widely used for 

waste man age ment, there has been increased pub lic debate in the 

last sev eral decades over the expected ben e fts and the potential 

risk to human health that might result from the emis sion of pol-

lu tants gen er ated by the incin er a tion pro cess (Chang and Dav i la, 

2008). Cur rently, elec tric ity pro duc tion from waste incin er a tion is 

rather low in Tur key. This is because sev eral of incin er a tion plants 

lack the capac ity to pro duce elec tric ity.

Deter min ing meth ods of fnal waste dis posal requires an under-

stand ing of the make-up of the MSW stream. A MSW deci sion–sup-

port sys tem based on inte grated solid waste man age ment should 

be devel oped for cit ies in Tur key.

8. Con clu sion

The amount of solid waste col lected in Tur key in 2004 was 

25,013,521 ton; 27.99%, 1.4%, and 0.03% of MSW is dis posed of in 

san i tary land flls, com posted, and incin er ated, respec tively. This 

indi cates that 70.57% of the total amount of MSW was dis posed of 

with out any con trol. In Tur key, MSW is mostly com posed of domes-

tic res i dues, and its com po si tion var ies by sea son. Solid waste gen-

er ated gen er ally con sists of a high organic frac tion because of high 

con sump tion of veg e ta bles and fruits. In rural areas, the ash con-

tent is higher due to the use of stoves for heat ing pur poses in the 

win ter.

In Tur key, as in many devel op ing coun tries, there is a lack of 

orga ni za tion and plan ning in MSW man age ment due to insuf -

cient infor ma tion about reg u la tions and due to fnan cial restric-

tions. In the short term, the best pol icy might be to leave dis posal 

meth ods with out any con trols, and use the resources avail able to 

upgrade them with envi ron men tal pro tec tion sys tems. In the long 

term, the con struc tion of new san i tary land fll areas, com po sting, 

and incin er a tion facil i ties could be planned. Pub lic par tic i pa tion 

and aware ness are also impor tant issues in achiev ing the goals of 

the sug gested man age ment sys tem, but it is dif  cult and takes a 

long time to make people aware of the impor tance and of the prin-

ci ples of the pro posed man age ment sys tem and to effect their par-

tic i pa tion.
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