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ABSTRACT

The municipal waste composition in three localities in southern Kosovo was analyzed in 2004 and 2017. The re-
sults show that most of the municipal waste is composed by biodegradable components and at a lesser degree by
cardboard, glass, plastic, metals etc. The presence and increase of hazardous waste in municipal containers was
observed in all investigated localities. This study showed that there was no significant change in the municipal
waste composition in 2017 compared to 2004. This investigation through a case study in the Prizren Municipality
is a contribution to the municipal waste management in Kosovo. It highlights the importance of including the reg-
istration of individual and organized cardboard, metal and plastic operators into the municipal waste management
system, in order to know the exact amount of waste produced per capita. It also emphasizes the importance of orga-
nizing separate containers for hazardous waste due to the possible significant environmental and health problems.
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INTRODUCTION

The modern way of life continuously increas-
es the amount of produced waste, both in rural
and urban areas throughout the globe [e.g. Ziadat
and Mott, 2005]. Large amounts of food waste,
construction and industrial waste, electronics,
clothes and furniture waste end up in the envi-
ronment, thus causing disturbances in the func-
tioning of different ecosystems [Abdel-Shafy and
Mansour, 2018]. However, the legislation at the
European level has tightened up during the past
two decades, thus causing a significant increase
of awareness in terms of environmentally sustain-
able management of waste. The most important
document in this regard, The Waste Framework
Directive (WFD) sets up the priorities in the
process of management by encouraging preven-
tion of waste generation, as well as reuse and

recycling and environmentally friendly way of
waste disposal. The usage of waste as a resource
is also one of the priorities of WFD. WFD along
with other EU directives includes targets in terms
of reduction of municipal waste: recycling of half
of the municipal waste, increase of batteries col-
lection, recycling of a significant amount of non-
hazardous construction and demolition waste.

The sustainable management of waste be-
side legal prerequisites, human and financial re-
sources, also requires the precise knowledge and
analysis of produced waste in order to be able
to plan its disposal, processing and potential fur-
ther usage in generating financial incomes [e.g.
Cheng and Hu, 2010].

The legislation related to waste management
in Kosovo is still in progress, including its trans-
position with the EU legislation. Law on Waste
(No. 2012/04-L-060) has several main goals such
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as: 1) prevention and reduction of the generation
of waste as much as possible, ii) reuse of used
components from waste, iii) sustainable develop-
ment through protection and preservation of hu-
man resources, iv) prevention of negative effects
of waste in the environment and in human health,
and v) final storage of waste in an acceptable
environmental method [MESP, 2018]. There are
several bylaws and administrative instructions
dealing with different aspects of waste disposal,
as well as treatment and management.

The goal of this paper is to analyze the struc-
ture, percentage, density, volume as well as the
waste mass in the Prizren area in the southern
part of the Republic of Kosovo, in order to con-
tribute to the enforcement of the above men-
tioned priorities of WFD.

MATERIAL AND METHODS

This investigation was carried out in three
localities in the Municipality of Prizren in 2004
and 2017. Prizren is a municipality located in the
southern part of the Republic of Kosovo, which
according to the 2011 census has 177,781 in-
habitants. Two of the investigated localities are
found in the urban area of the Prizren town (Or-
takoll and Kurilla), while the third locality is lo-
cated in the rural area nearby Prizren (Korishé).
Three containers were analyzed in Ortakoll, two
in Kurilla and one container in Korishé. The

results are presented as average per locality.
For the process of waste analysis, the follow-
ing items were used: weight scale, plastic bags,
gloves, working suit and a calculator.

In the investigated localities, three containers
with the volume of 1100 liters were selected in
each locality. The contents of containers were then
emptied and separated into the following waste
categories: organic waste, paper, cardboard, glass,
Fe — Metal, nonmetal waste, plastic waste, PET,
foil, textiles, inert material and hazardous waste.

RESULTS AND DISCUSSION

Tables 1-2 and Figure 1 present the results of
waste analysis expressed in kg and percentage, as
well as the comparison of the average values for
three localities in the Prizren municipality. The
biodegradable waste varied in 2004 from 59 to
65%, while in 2017 — from 56 to 66%. The per-
centage of paper in 2004 but also in 2017 var-
ied between the investigated sites from 2% to
5%. The cardboard contribution into the overall
percentage of waste analyzed in 2004 was from
4% to 5% amongst different sites, while in 2017,
it was from 3 to 6%. The percentage of glass in
2004, but also in 2017 varied from 2% to 6%. The
Fe-metal percentage in the garbage in 2004 was
from 1 to 5% while in 2017 it was from 2% to 6%.
The lowest value of non-metal waste in 2004 was
4% and the highest similarly 4%, while in 2017

Table 1. Results of waste analysis in three localities in the Prizren Municipality, Republic of Kosovo, expressed in kg
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System in [kg] Calculations

Year 2004 | 2017 | 2004 | 2017 | 2004 | 2017 2004 2017 2004 2017 | Diference 2004 | Diference 2017
Zone Ortakoll | Ortakoll | Kurilla | Kurilla | Korishé | Korishé |  Scale Scale | Average | Average | (-) (+) (-) (+)
Bio 64.5 723 | 85.1 | 828 | 39.1 405 |39.1(85.1(40.5|82.8| 62.89 | 6518 | 23.79  22.16 | 24.68 @ 17.57
Paper 5.1 35 70 | 57 1.6 15 |[155(6.95| 15|57 | 453 3.57 298 | 242 | 207 | 213
Cardboard 48 32 68 | 6.9 36 41 |36|6.75(3.16/69 | 5.06 4.72 146 | 169 | 156 | 2.18
Glass 5.9 741 35 | 341 23 26 |225/59|26|7.06| 387 4.24 162 | 203 | 164 | 2.82
Fe - Metal 55 9.0 07 | 23 1.2 1.1 |065|547( 1.1 |896| 244 4.10 179 | 3.03 | 3.00 | 4.86
Non metal 43 4.1 47 | 43 3.0 4.0 3 |47 | 4 |425] 399 4.12 099 | 071 | 012 | 013
Wood 1.2 27 03 | 1.8 1.1 00 |03](123] 0 [266| 0.86 1.49 056 | 037 | 149 | 117
Plastic/Comp. 78 6.0 67 | 70 4.1 6.1 [4.05|78|6.03| 7 6.18 6.38 213 | 162 | 035 | 0.62
PET 27 22 13 | 17 1.6 20 |13 |267|17]22| 184 1.97 054 | 083 | 027 | 023
Foil 39 4.2 38 | 40 20 25 [195(39|25 |42 320 3.57 125 | 070 | 1.07 | 0.63
Textil 1.5 20 07 | 19 21 15 |065(2.05( 15|2.03| 1.39 1.79 074 | 066 | 029 | 0.24
Inert material 1.0 0.8 79 | 25 44 5.0 1 17.85(0.83| 5 4.40 278 340 | 345 | 195 | 222
Hazard waste 1.3 1.5 14 | 18 1.2 12 |115|14 [ 12 |175| 1.29 1.49 014 | 011 | 029 | 0.26
Total 109.5 | 118.6 | 129.5 | 1255 | 66.9 72.1
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Table 2. Results of waste analysis in three localities in the Prizren Municipality, Republic of Kosovo, expressed

in percentage

the lowest value was 3 and the highest 6%. The
wood contribution into the overall percentage of
the waste analyzed varied between sites from 1
to 2% in 2004, while in the 2017 analysis it was
from 0 to 4%. The lowest and highest values for
plastic waste in 2004 were 5 and 7% accordingly,
while in 2007 these values were 5 and 9%. The
lowest and highest values for PET percentage in

System in % Calculations

Year 2004 | 2017 | 2004 | 2017 | 2004 | 2017 2004 2017 2004 2017 | Diference 2004 | Diference 2017
Zone Ortakoll | Ortakoll | Kurilla | Kurilla | Korishé | Korishé | Scale Scale | Average | Average | (-) (+) (-) (+)
Bio 59.0% | 60.0% | 65% |66.0% | 60.0% | 56.2% |59% |65% |56% |66% | 61% 61% 2% 4% 5% 5%
Paper 50% | 32% |50% | 45% | 20% | 21% |2% | 5% | 2% | 5% | 4% 3% 2% 1% 1% 1%
Cardboard 40% | 2.8% |[50% | 54% | 50% | 57% | 4% [ 5% | 3% | 6% | 5% 5% 1% 0% 2% 1%
Glass 6.0% | 6.0% | 20% | 24% | 3.0% | 3.6% |[2% | 6% | 2% | 6% | 4% 4% 2% 2% 2% 2%
Fe - Metal 50% | 6.0% | 1.0% [ 19% | 1.0% | 1.5% | 1% | 5% | 2% | 6% | 2% 3% 1% 3% 2% 3%
Non metal 40% | 3.0% |[4.0% | 3.6% | 40% | 55% | 4% | 4% | 3% | 6% | 4% 4% 0% 0% 1% 1%
Wood 1.0% | 36% |05% | 1.5% | 20% | 0.0% | 1% | 2% | 0% | 4% 1% 2% 1% 1% 2% 2%
Plastic/Comp. | 7.0% | 5.0% |50% | 5.6% | 7.0% | 85% |5% [ 7% | 5% | 9% | 6% 6% 1% 1% 1% 2%
PET 20% | 20% [ 1.0% | 14% | 3.0% | 28% | 1% [ 3% | 1% | 3% | 2% 2% 1% 1% 1% 1%
Foil 40% | 4.0% |[3.0% | 3.2% | 3.0% | 35% |3% [4% | 3% |4% | 3% 4% 0% 1% 0% 0%
Textil 10% | 14% | 1.0% | 16% | 3.0% | 21% [ 1% | 3% | 1% [ 2% | 2% 2% 1% 1% 0% 0%
Inert material | 1.0% | 2.0% | 6.5% | 1.8% | 6.0% | 69% | 1% [ 7% | 2% | 7% | 5% 4% 4% 2% 2% 3%
Hazard waste | 1.0% | 1.0% | 1.0% | 1.5% | 1.0% | 1.7% | 1% | 1% | 1% | 2% 1% 1% 0% 0% 0% 0%
Total 100% | 100% | 100% | 100% | 100% | 100%

2004 and 2017 were similar, 1 and 3% accord-
ingly. Similarly, the lowest and highest values
for foil into the overall contribution of waste
percentage were similar in 2004 and 2017, 3 and
4%, respectively. The textile contribution into the
overall waste percentage was from 1% to 3% in
2004 and from 1 to 2% in 2017. The inert material
percentage varied from 1 to 7% in 2004 and from
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Fig. 1. Comparison of the percentage of different waste categories between 2004 and 2017 in three localities
in the Prizren Municipality, Republic of Kosovo, expressed as an average value for three localities
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2 to 7% in 2017. The contribution of hazard waste
into the overall percentage of waste in 2004 was
1%, while in 2017 it varied from 1 to 2%.

On the basis of the overall results from 2004
and 2017, it can be concluded that the highest
percentage in the waste composition belongs to
the bio-degradable waste which was 61% in both
years. All other categories of waste in both years
were below 10%. High values were registered for
plastic waste which was 6% in both years and card-
board waste which was 5% in both years and inert
material waste which was 5% in 2004 and 4% in
2017. All other categories of waste were registered
in less than 5% in both years of investigation.

Most of the results from 2004 and 2017 are
similar and the difference in percentage contribu-
tion was registered for the following categories:
paper, Fe-metal, wood, foil and inert material
waste but the difference between two investiga-
tion years for any category of waste does not ex-
ceed 1%. All other categories of waste were regis-
tered in the same percentage in both years.

It is visible that the amount of metal, plas-
tic and cardboard waste percentage is not high
in the analyzed waste at the investigated locali-
ties. However, this does not say much about the
produced waste belonging to these categories
due to the fact that large scale collectors of these
waste categories in Kosovo have been organized
for many years. Many more individual collectors
collect this type of waste from waste containers.
It is difficult to make comparison of our results
with other countries due to the difficulties arising
from different management practices and levels.
For example in Austria [European Commision,
2013], similarly to our results most of the pro-
duced municipal waste also belongs to bio waste
(approximately 40%). Such large quantities of
biodegradable waste produced in Kosovo makes
initiation of sustainable management practices
for this type of waste inevitable. Currently, it is
left to degrade by itself in landfills. It is known
that this decomposing produces methane as
greenhouse gas, which is 25 times more harm-
ful compared to carbon dioxide [Sanchez et al.,
2015]. The level of glass produced in municipal
waste is also similar (5.2% in Austria and 4% in
our study case). The share of plastic in municipal
waste composition is 9.8% in Austria and 8% in
Kosovo. The most visible difference between the
two countries is in the percentage of cardboard
waste which is more than three times greater in
Austria than in Kosovo. One of the reasons for
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this huge difference is probably the fact that card-
board waste collection is not registered in Kosovo
apart from public containers. The share of metal
waste in both countries is also similar based on
our results and the official results from Austria.
The inert and hazardous waste is missing in Aus-
trian municipal waste due to the fact that it is col-
lected via separate system and not mixed with
other municipal waste, as is the case in Kosovo.

The level of hazard waste has slightly in-
creased during the 2017 survey compared to 2004,
for about 1% in total. Even though the increase is
not high, considering the health and environmental
risk from this type of waste, this is of considerable
concern. In Europe as well, there is a continuous
trend of rapid increase in volume and types of haz-
ardous waste as a result of continuous economic
growth, urbanization and industrialization [An-
thouli et al., 2013]. Household hazardous waste
is defined as a type of waste which contains cor-
rosive, explosive, flammable, toxic, ignitable, or
reactive ingredients and is difficult to dispose of
or which put human health and the environment
at risk because of its bio-chemical nature [Slack et
al., 2005]. According to the Law on Waste, munici-
pal waste landfills must have their designated areas
for hazardous waste. However, this is mostly re-
lated to the large amounts of hazardous waste pro-
duced mainly by industries and companies. Even
in that case, Kosovo still does not have proper
storage sites for this type of waste. This issue has
been tackled in the Strategy on Waste Management
2013-2022 but so far no tangible result has been
produced in practice. Finding a site for hazardous
waste has been a matter of political and social dis-
cussion and dispute during the past two years as
the municipality of Fushe Kosove rejected the gov-
ernmental plan for designation of a site in this mu-
nicipality. During the investigation, it was noted
that domestic hazardous waste of small quantities
is not separated at its collecting point and it usually
ends up together with other types of waste, thus
causing considerable environmental and health
concerns. Another important issue raising up from
this type of waste is the health problem under
which are exposed individual waste pickers from
containers and landfills. The risk factors, hazards,
and vulnerabilities under which waste pickers are
exposed during this collection is addressed as an
important issue worldwide, especially in low and
middle income countries [Gutberlet and Nazim-
Uddin, 2017] and needs to be properly included in
waste legislation in Kosovo as well.
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From the results of this investigation it is obvi-
ous that there is no significant difference in resid-
ual waste composition between an urban and rural
area, or at least in the rural areas where there is
municipal waste management system. During the
past decades the socio-economic barrier between
the rural areas and urban areas in Kosovo is rap-
idly decreasing, causing in this regard similar life
habits, in terms of production of waste as well.

CONCLUSIONS

This investigation is a contribution to the
municipal waste management in Kosovo. It
highlights the importance of including the reg-
istration of individual and organized cardboard,
metal and plastic operators into the municipal
waste management system. It also emphasizes
the importance of organizing separate containers
for hazardous waste since this type of waste was
present in public containers and if not properly
managed, it can cause significant environmental
and health problems. The results of this inves-
tigation are comparable in terms of percentage
contribution of different waste type in the over-
all municipal waste produced.

REFERENCES

1. Abdel-Shafy H. 1., Mansour, M. S. M. 2018. Sol-
id waste issue: Sources, composition, disposal,

recycling, andvalorization. Egyptian Journal of Pe-
troleum, 27, 1275-1290.

. Anthouli A., Aravossis, K., Charitopoulou R., Tot

B., Vujic G. 2013. Opportunities and barriers of re-
cycling in Balkan countries: The cases of Greece
and Serbia. ISWA, pp 122.

. Cheng H., Hu Y. 2010. Municipal solid waste

(MSW) as a renewable source of energy: Cur-
rent and future practices in China. Bioresource
Technology, 101(11), 3816-3824.d0i:10.1016/].
biortech.2010.01.040.

. European Commission 2013. Assessment of sepa-

rate collection schemes in the 28 capitals of the EU
- Capital factsheet — Vienna/Austria. Copenhagen
Resource Institute, pp 8.

. Gulberlet J., Nazim-Uddin S. M. 2017. Household

waste and health risks affecting waste pickers and
the environment in low- and middle-income coun-
tries. International Journal of Occupational Envi-
ronment and Health, 23(4), 299-310.

. MESP 2018. Municipal Waste Management in

Kosovo, Status Report, pp 112.

. Sanchez A., Artola A., Font X., Gea T., Barrena

R., Gabriel D., Sanchez-Monedero M.A., Roig A.,
Cayuela M.L., Mondini C. 2015. Greenhouse gas
emissions from organic waste composting. Environ-
mental Chemical Letters, 13(3), 223-238.

. Slack R.J., Gronow J.R., Voulvoulis N. 2005.

Household hazardous waste in municipal landfills:
contaminants in leachate. Science of Total Environ-
ment, 337,119-137.

. Ziadat A.H., Mott H. 2005. Assessing solid waste re-

cycling opportunities for closed campuses. Manage-
ment of Environmental Quality: An International
Journal, 16, 250-256.

115



