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This paper highlights the importance of managing less hazardous waste in accordance with the
sustainable development concept, assuming that opening of several new processing sites is positioned
on the territory of Northern part of the Republic of Serbia, specifically — Vojvodina. Introduction
of such a planned approach would have many benefits for the ecological system of the largest cities
in Vojvodina. Besides that, by processing less hazardous waste of vegetable and animal origin,
products with measurable economic value are produced. The authors point out that introduction of
multiple processing centres for vegetable and animal waste has shown practical readiness of Serbia
to implement socially responsible behaviour. At the same time, the authors show altruism and
responsibility of the Republic of Serbia, which is on its way to join the EU adopting solutions that
are ecologically and economically acceptable as well as socially responsible.
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Cnooonan ITonosuu, Mencyp Ilemanosnu, Panko Miiiiu
EKOJIOTTYHI TA EKOHOMIYHI ACITEKTU YTHJII3AILIIL
HAVMMEHII HEBE3ITEYHUX BUIXOJIIB Y KOHTEKCTI

CTIMKOT'O PO3BUTKY PECITYBJIIKU CEPBIA

Y cmammi dosedeno eéaxcaugicmov npasuibHoi opeanizauii Hagimo HalmeHw Hebe3neweHux
6i0x00i6 y Konmexcmi Konuenuii cmiiikozo pozeumxy. /loéedeno, uio 6i0Kpumms 0eKiibKox HOGUX
AoKauiti 3 nepepoOku maxux 6i0xodié y nieniuniti uacmuni Cep6ii (Aémonomuuii kpaii
Boesoouna) 6yde cnpusmu Kpawomy niAGHy8AHHIO MA OMPUMAHHIO HOBUX nepeeaz 04sl eKo-
cucmem geaurux micm peziony. Kpim moco, nepepobxa 6i0xodié pocaunnozo ma meapurHozo
NOX00MCEHHA MOXCce Mamu Cymmeei exonHomiuni pesyaomamu. Iliokpecaeno, wio eioxkpumms
HOBUX UEeHMPIE 3 nepepodKu HaMypaabHUX 6i0X00i6 0eMOHCMPYE COUIAAbHO BI0N0GIOAIbHY nOGe-
0inkKy eciel kpainu ma comosnicmo Cep6ii 0o uaencmea ¢ €C.

Karouosi caosa: 6ioxoou opeaniuno2o noxo0xuceH s, KOMIOCH,; COUIANbHO 8I0N08I0ANbHA NOBEOIH~
Ka; cmiiikuil pozeumok; Boesoouna.
Taba. 5. Jlim. 22.

Cnooonan ITonosuu, Mencyp ILlemanosmy, Panko Muiiny
DKOJIOTNYECKUE 1 DKOHOMMUWYECKUE ACIIEKTbI
YTUIN3ALINUUN HAUMEHEE OITACHBIX OTXOJ0B B KOHTEKCTE
YCTOMYMBIO PA3BBUTUS PECITYBJINKU CEPBUA

B cmameve doxazana éaxcrnocms epamomnoii opeanuzauuu 0ace Haumeree 6peOHbIX OMX0-
006 6 KOHMmeKcHe KOHUenuuu ycmouuueo2o pazeumus. /lokasano, 4mo omkpvimue HecKOAbKUX
HOBbIX A0Kauuli no nepepabomre maxux omxo0doé 6 ceseproii wacmu Cepouu (Aemornomuvtii Kpaii
Boesoouna) Gydem cnocobcmeosamv ayuuieMy NAGHUPOGAHUIO U NOAYYEHUIO HOBbIX NpPeUMYy-
wecme 04 IKo-cucmem Goavuiux 20podos pecuona. Kpome moeo, nepepabomia omxodos pacmu-
MEeAbHO20 U HCUBONIHO20 NPOUCXONCOCHUS MONCEM UMEINb OULYIMUMbLE IKOHOMUYECKUE Pe3Y1bnid-
mot. Tloouépknuymo, umo omxpvimue HOBbIX UEHMIPOB NO NEPePAdOMKU HAMYPAALHBIX OMX0008
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OeMOHCmpUpyem CoyuaibHo OmeemcmeenHoe nogedenue ecell cmpanot u 2omosnocmo Cepouu k
uaencmey 6 EC.

Karouesvle ca06a: omxoobt 0p2aHu4ecK020 RPOUCXONCOCHUS,; KOMNOCH; COUUALLHO OMEEMCMEEeH-
Hoe nosedenue; ycmouuusoe pazgumue; Boeeoouna.

Introduction. Monitoring of wastes as objects or substances that owners want to
dispose or discard should always be considered from the environmental point of view
too. An increasing number of laws ensures disposal of most categories of waste. Less
hazardous categories should be regarded as goods, not as expenses. The objective of
socially responsible behavior with less hazardous waste should include larger percent-
age of processing of such waste. Products which could be returned to the soil and
which may have positive effects on the environment can be produced through such
processing.

Through organized management of processing less hazardous animal and
vegetable waste one could make products with measurable market value. For
instance, waste from the slaughtering industry (bones and meat) could be processed
into food for farm animals, one can further process fat and soft parts from abattoir
waste which could be mixed with the remains of vegetable waste to accelerate the
process of compost producing.

All products have their certain value. If they are not produced on the territory of
the state, then they must be imported. Waste from the slaughtering industry, as well as
vegetable waste generated in a certain areas and then deposited in landfills, requires
funds for this disposal. With this study the authors point out to the fact that better organ-
ization and application of already adopted laws are the will of the state, that it is crucial
for wider community to have greater benefits from the practical use of less hazardous
waste management which would require opening a number of processing locations.
Furthermore, this does not have to be expensive, so that investments can be repaid.

References. Preparation of this paper was based on publicly available data from
the Statistical Office of the Republic of Serbia (Official Gazette of the Republic of
Serbia 104, 2009; Official Gazette of the Republic of Serbia 24th, 2011), obtained in
accordance with international standards and recommendations adopted by the
European Parliament No 2150/2002. The authors have processed the obtained data
and presented it in this paper, as well to the professional community for review. The
authors point out that many solutions from this study can be used and be applied to
the whole territory of the Republic of Serbia, and in other countries too.

Material and method. The authors show the total amount of generated waste in
the Republic of Serbia in Table 1 (2011—-2013, per ton), in order to give the public the
opportunity to have insight into quantities of waste disposal in question, which is in
accordance with the Waste Management Law of the Republic of Serbia (Official
Gazette of the Republic of Serbia 36/2009).

In order to get a more complete overview on the problem of waste disposal in the
Republic of Serbia, in addition to the amount of waste by years the authors included
the overview of the amount of less hazardous waste by groups, for the years from 2011
to 2013 (Table 2).

From Table 1 it is clear that the total amount of waste generated during the
observation period (2011—2013) has a constant growth, and this growth is a bit high-
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er in the total amount of generated hazardous waste. The authors of this paper took
into account the possibilities for the processing of animal and vegetable waste as a
basis for further research. Therefore, the total amount of vegetable and animal waste
in 2012 as compared to 2011 decreased by about 13%, which is noticeable, the decline
continued in 2013 and it was about 54%. Another important feature of this group of
waste in comparison with other categories is the extremely low level of risk and that it
can be easily processed into useful products, which are commercially measurable and
can be sold at open markets.

Table 1. Total waste generated by groups of waste for the period
of 2011-2013, per ton, authors’ calculations, based on the
Statistical Yearbook of the Republic of Serbia for 2014

Groups of waste Year of observation
2010 2011 2012 2013
Mineral waste 33,122,500 48,526,538 54,329,800 57,722,067
Chemical and medical waste 80,726 61,928 62,957 90,528
Recycling 147,863 155,908 273,277 338,164
Animal and vegetable waste 213,482 201,765 177,480 96,158
Mixed waste 43,879 50,422 177,363 136,109
Sludge 981 681 1,891 3,480
Electronic equipment 3,091 4,131 9,960 4,145
Total | 33,612,520 49,001,373 55,032,727 58,390,651

Table 2. Total hazardous waste generated by groups for the period

of 2011-2013, tons, authors’ calculations, based on the
Statistical Yearbook of the Republic of Serbia for 2014

Groups of waste Year of observation

2010 2011 2012 2013
Mineral waste 11,082,962 12,732,526 14,329,800 16,674,243
Chemical and medical waste 76,837 57,154 56,129 85,320
Recycling waste 1,596 1,957 406 234
Animal and vegetable waste 0 0 0 0
Mixed waste 55 1,772 632 466
Sludge 0 0 0 0
Electronic equipment 622 3,381 3,385 1,960
Total 11,162,072 12,796,188 14,457,990 16,762,223

Results and discussion. The category of less hazardous waste deposited in the
Republic of Serbia results from the processing of approximately 900 facilities engaged
in the slaughter of animals as well as meat processing in Serbia, as well as by removal
of grass and parts of plants from green areas of large cities. Processing and disposal of
slaughtered animal carcasses produces annually about 28,000 t/year in Serbia. Only
about 20% of this amount is covered by processing. The remaining amount of about
22,000 t/year is deposited without prior treatment to landfills, mostly in large towns.
The average amount of less hazardous waste that can be easily processed into useful
products such as compost in the period from 2010—2013 amounted to about
170,000 tons.

In theory, without any additional special effort, about 150,000 tons of vegetable
waste and about one third of the 22,000 tons of animal waste could be processed.
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Therefore, the average amount in the mentioned period, which could be processed,
is about 160,000 tons, which is essentially the basis of, for example, production of
compost or other products with high usability and market value.

In order to conduct such processing one must build waste treatment facilities, in
particular, for processing animal waste. We think processing facilities should be built
in the northern part of the Republic of Serbia in the following locations: Sombor,
Zrenjanin, Backa Topola, Sremska Mitrovica and Vrbas, as well as two closed type
facilities in Zitiste and Plandiste. In the rest of the Republic of Serbia there are
already two processing centres in: Belgrade (currently not operating) and in Cuprija.
Tabular data presentation of locations for the processing of waste from the slaughter
industry in Vojvodina, i.e. in the Northern part of Serbia is given in Table 3.

Table 3. Populated areas that have the capacity for processing
animal waste in the Northern part of the Republic of Serbia, i.e.
the Autonomous Province of Vojvodina, authors’ calculations

The place where animal waste o % to the total % in the total
is processed on the territory Grav1tat}ng population of population of the
of Vojvodina population AP Vojvodina Republic of Serbia

Sombor 90,000 4.1 1.2
Zrenjanin 130,000 6 1.7

Backa Topola 40,000 1.81 0.53
Sremska Mitrovica 90,000 4.1 1.2

Vrbas 50,000 2.27 0.66
Zitiste 5,000 0.23 0.06
Plandiste 15,000 0.68 0.2

Total population which has options

for disposal of animal waste in the 420,000 19.1 6
municipalities in which they reside

Note: the last column indicates the % of population in relation to the total population of Serbia
which has the possibility of animal waste disposal in the city of residence, taking into account all
places where they can process the waste on the territory of the Republic of Serbia.

Based on the above, we can clearly see that the situation in Serbia is extremely
bad even in the part of the country where there is a possibility for processing the abat-
toir waste. Specifically, in the Northern part of the Republic of Serbia, even if 5 new
processing facilities would be built, that would mean that about 20% of Vojvodina
population would be encompassed by processing capacities in their municipalities,
and in broader sense, these facilities would cover about 6% of the total population of
Serbia. The situation could be improved in Vojvodina relatively easily by building
another 3 processing centres, and then the picture would be quite different, as it can
be seen in Table 4.

With the introduction of 3 new sites for processing animal waste on the territory
of Vojvodina the situation would be much improved in that part of the Republic of
Serbia because processing of animal waste would be such that it would satisfy about
50% of population needs in the region. In addition, it would improve the safety in the
event of extraordinary measures, such as floods in Serbia, as occurred in 2014 when
tens of thousands of animals died under the flood waters.
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Table 4. After the functional establishment of 8 processing facilities
for the slaughter industry in the Northern part of the Republic of Serbia,
Autonomous Province of Vojvodina, authors’ calculations

. . . o % in total % in total
Locations for processing animal Gravitating . .
waste on the territory of Vojvodina population popula'tlon.of populgtlon of thf,:
AP Vojvodina | Republic of Serbia
Sombor 90,000 4.1 1.2
Zrenjanin 130,000 6 1.7
Backa Topola 40,000 1.81 0.53
Sremska Mitrovica 90,000 4.1 1.2
Vrbas 50,000 2.27 0.66
Zitiste 5,000 0.23 0.06
Plandiste 15,000 0.68 0.2
Novi Sad 450,000 20.5 6
Subotica 150,000 6.8 2
Kikinda 70,000 3.18 0.93
Total population which has options
for disposal of animal waste in the 1,090,000 49.58 14.93
towns in where they reside

Hence, the security situation in the immediate vicinity of the EU would be
improved, since Subotica is a town which is about 20 km away from Hungary and
similar distance is between Kikinda from the Republic of Serbia and Romania,
which, again, is the member of EU. Safety of several countries would be raised in a
case of natural disasters due to prompter processing of dead animals.

Table 5. Economic effects of processing less hazardous waste into
a useful products — compost, authors’ calculations
Economic effects, obtained

The % of average processed less | Average retail .
. . . after processing less
amount of | hazardous waste in Serbia, price of .
. . . hazardous plant and animal
processed | in relation to total estimated compost per . . .
: waste in Serbia, according to
useful amount of useful waste for ton in early

average selling retail prices as

waste, tons the period of 2011-2013 2015 in Serbia of January 2015, min EUR

16,000 10 409 6.54
32,000 20 409 13.08
48,000 30 409 19.63

Processing of less hazardous waste of plant and animal origin into products such
as compost can be extremely useful in solving the problems of land, especially those
related to the erosion phenomena (Hort et al., 2013; Mihaiescu, 2013), because
adding and mixing it with the layer of existing soil contributes to better conditions for
planting.

During the last decades of the 20th century efforts were taken for an inter-disci-
plinary approach which would solve ecological problems. The eco-economic aspect
began to dominate, especially in the EU. In this context, we can see an increasing
number of scientific approaches that include socioeconomic studies (Popovic, 2014),
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but also in marketing that is directly linked to sustainable development of areas
(Eremic-Dodic and Platisa, 2010; Eremic-Dodic et al., 2011; Eremic-Dodic, 2013;
Karic et al., 2013; Kotler et al., 2006; Kotler and Lee, 2007; Popovic et al., 2014;
Sedlak et al., 2016). Socially responsible behaviour of company has become a must
(Dib et al., 1995; Dinu, 2011), which many authors see not only as a particular situ-
ation, but as a long-term process.

The ecological approach is particularly evident in times of economic crisis, when
economy has the major impact on sustainable development (Davis, 1993), especially
in small and developing countries. In this paper the authors try to emphasize the
importance of processing less hazardous waste into useful products, with minimal
investments, adding that there is another value obtained through processing wastes,
and which is measurable and which affects the ecology of areas for future generations
(Manic et al., 2013; Popovic et al., 2014; Popovic et al., 2015; Popovic et al., 2016).

Introduction of three new sites for processing animal waste that could be mixed
with the waste of plant origin in Serbia would significantly raise safety of less haz-
ardous waste disposal. At the same time products would be made by processing, which
would be the main raw material for production of useful products such as compost.
The product of these activities could have large ecological and economical effects on
the areas in the near vicinity of the EU countries, i.e. Hungary and Romania. The
most important ecological and economic benefits include:

- The existing laws in Serbia are by more than 80% in compliance with the laws
on ecology in the EU and EU encourages processing of all types of waste, especially
if the result of such processing is useful product.

- With the opening of 3 new sites it raises the coverage area of Vojvodina with
locations for processing less hazardous waste from 19.1% to 49.58%.

- The result of processing less hazardous waste is compost, a product that has
value as a commodity, individually considered, and as a product incorporated into the
soil it has even more value from the environmental standpoint.

- The amounts of total less hazardous waste are relatively constant they are a
renewable resource that can be processed into useful products, which can be then
returned to nature.

This paper provides an overview of processing less hazardous waste into compost
on the basis of calculation according to average retail prices in the Republic of Serbia,
according to the average rate of the National Bank of Serbia as 21/01/2015 (1 EUR
= 122.07 dinars).

Conclusions. The authors claim the great importance of processing less haz-
ardous waste and abandoning the current behaviour in terms of irreversible and inad-
equate depositing of less hazardous waste of plant and animal origin on the territory
of Serbia. The authors gave realistic amounts of all types of waste in the Republic of
Serbia during the period of 2011—2013, deposited in landfills. One of the ways to
reduce unnecessary and improper depositing of less hazardous plant and animal waste
is processing them into useful products that will be returned to nature.

Besides the ecological approach in this paper, the authors presented their eco-
nomic valuation of the created quantities through the production of compost by pro-
cessing it in the range of 10—30% of less hazardous waste. We point out that so far all
the amounts of waste have been disposed in landfills unnecessarily, thus billing tax-
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payers. Our results indicate economically measurable effects if this part of production
would create a product such as compost in the amount of 6.54 to 19.63 min EUR per
annum, as compared to the average sale prices of compost calculated on the basis of
prices as of January 2015 in the Republic of Serbia.
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