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WASTE MANAGEMENT WORKFORCE
COST ANALYSIS IN SERBIA FROM 2009 TO 2015°

Abstract

Waste management entails business expenses during the performance of waste
management activities. The bulk of these expenses comprise workforce costs,
costs of amortization, energy, tools and equipment, etc. The aim of this paper is to
analyze the workforce cost in waste management in Serbia from 2009 to 2015 using
statistical data analysis. The results show a constant increase in the total gross and
net waste management workforce costs. The gross waste management workforce
cost increased by 70.5 % during the analyzed period, while the net cost in the same
category increased by as much as 72.75 %.
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AHAJIN3A TPOIIKOBA PAJTHE CHAT'E
Y AEJIATHOCTH YIIPAB/bAIbA OTITAIOM
Y CPBUJN Y TEPUOAY O 2009. 10 2015. TOAUHE

ArncTpakT

Ynpaswarwe omnadom npoyspokyje nOCIO8HE pacxode Koju HACMAjy
MoKy paoa, 00HOCHO obaemara Oeramuocmu. Hajsehiu 0eo osux mpowxosa
npeocmasbajy mpouwikogu paote chaze, amopmusayuje, enepeuje, cpeocmasa u
onpeme 3a pad u Op. L{um 0602 pada je caznedasarve mpouikoéa paoue cHaze 3a
ynpasware omnaoom y Penyonuyu Cpouju y nepuody oo 2009. oo 2015. 2odune
NPUMEHOM Memoode cmamucmuuke aumaiuse nooamaxa. Pesymmamu nokasyjy
KOHCManmuo nogehare YKynHux 6pymo u Hemo mpowKosa paoue CHaze 3a
VIPAGbarbe OMNAadoM. Y ananuzupanom nepuoody, 6pymo mpowkosu paoke cHace
3a ynpaswarwe omnaoom, nosehanu cy ce 3a 70,5 %, 0ok cy ce nHemo mpouiKosu
paoue cHaze 3a ynpasmarse omnadom nosehanu 3a uax 72,75 %.

Kuwyune peuu: mpowrxosu paowne cnaze, ynpasmwarbe omnadom, Cpouja

! zarko.vranjanac@znrfak.ni.ac.rs
? dragan.spasic@znrfak.ni.ac.rs

* Acknowledgements: The paper is a part of the research done within the projects No. I1I-43014
funded by the Serbian Ministry of Science.

©/lpymtBo exoHoMHcTa “Exonomuka” Hurm 105
http://www.ekonomika.org.rs



©JlpywtBo ekoHomucra “Exonomuka” Hun http://www.ekonomika.org.rs

Introduction

Waste management is directly involved in environmental protection, but it also
has a high socio-economic significance. That is why good waste management practice is
often called sustainable waste management. “In market economies, waste is presented as
a potential resource, an ever-growing secondary raw material with a positive exchange
value” (Vuji¢ & Brunner, 2009, p. 44). Thus, the real value of waste is determined.
Nevertheless, “proper waste management from the moment of generation, through
collection, transport, treatment, all the way to final disposal prevents diseases and
epidemics, minimizes the possibility of injury, protects the environment, and provides
room for more productive activities, which collectively constitutes the hidden value of
waste” (Vranjanac, 2015, p. 67). Certain costs are incurred during all of the said stages of
waste management, but the aim of this paper is to analyze the costs of waste management
workforce in Serbia. “Entire families in developing countries such as Serbia make their
living from collecting and selling secondary raw materials” (Brunner & Fellner, 2007,
p. 234). Yet, “this is not a systematic approach, since the hygiene requirements are
much more demanding, which is observable through indicators and standards” (Pejcic,
Vranjanac, Bakota, Namura, 2015, pp. 82-89).

Waste Management Activity

In the Republic of Serbia, activities are classified according to the:

* Law on the Classification of Activities (“Official Gazette of the Republic of
Serbia”, No. 104/09),

* Act on the Classification of Activities (“Official Gazette of the Republic of
Serbia”, No. 54/10), and

* Act on the Methodology for Classifying Classification Units According to
Activity Classification (“Official Gazette of the Republic of Serbia”, No.
54/10).

According to the Act on the Classification of Activities, waste management
comprises:

¢ waste collection,

» waste treatment and disposal, and

* reuse of materials.

Collection of non-hazardous waste comprises:

*  collection of non-hazardous solid from local territory, such as collection of
municipal and commercial waste into mobile waste containers, which can
yield a combination of reusable materials,

*  collection of recyclable materials,

»  waste collection from public surfaces,

e construction waste collection,

»  collection and removal of debris such as twigs or gravel,

* textile waste collection,

* activities at transfer stations for non-hazardous waste.
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Collection of hazardous waste comprises:

* collection of solids and non-solids, e.g. explosive, oxidizing, flammable,
toxic, irritating, carcinogenic, corrosive, infectious, and other substances and
agents hazardous to human health and the environment,

+ identification, processing, packaging, and labelling of waste for transport,

e collection of hazardous waste, such as: used motor oils, biohazardous waste,
nuclear waste, used batteries, and

e activities at transfer stations for hazardous waste.

Waste treatment and disposal involves disposal and pre-disposal treatment for
different waste types and in different ways, such as organic waste treatment for disposal,
treatment and disposal of dead animals and other contaminated waste; treatment and
disposal of hospital radioactive waste, waste unloading on the ground or into water, burial
or ploughing in of the remains; disposal of used goods such as refrigerators in order to
eliminate harmful waste; disposal of waste formed by incineration or combustion. This
has the added benefit of obtaining energy through incineration. “Treatment and disposal
of non-hazardous waste involves disposal and treatment prior to the disposal of solid and
non-hazardous non-solid waste” (Theisen, Vigil, Tchobanoglous, 2012, p. 212):

*  operation of non-hazardous waste landfills,

+ disposal of non-hazardous waste by incineration or other methods, with or
without further use of electric or steam energy, compost, fuel substitutes,
biogas, ash, or other products, and

+ treatment of organic waste for disposal.

“Treatment and disposal of hazardous waste involves disposal and pre-disposal
treatment of solid and non-solid hazardous waste, including waste that is explosive,
oxidizing, flammable, toxic, irritating, carcinogenic, corrosive, and infectious, and other
substances and agents hazardous to human health and the environment” (Inglezakis &
Moustakas, 2015, 310). It comprises:

»  operation of hazardous waste treatment facility,

+ treatment and disposal of dead animals and other contaminated waste,

e Incineration of hazardous waste,

» disposal of used goods (e.g. refrigerators), from which harmful materials are

subsequently removed,

* treatment, disposal, and storage of radioactive nuclear waste including:

treatment and disposal of hospital radioactive waste, encapsulation,
preparation, or other types of nuclear waste treatment for storage purposes.

Reuse of materials involves:
*  wreck dismantling and
» reuse of sorted materials.

Wreck dismantling involves the dismantling of any type of wreck (cars, ships,
computers, TV sets, and other devices) for reuse. Reuse of sorted materials involves
the processing of metal and non-metal waste, scrap, and remains into secondary raw
materials, usually through physical or chemical transformation processes. It also involves
reuse of materials from waste flows in the form of:
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1) separation and sorting of reusable materials from non-hazardous waste flows or
2) separation and sorting of reusable mixed waste, such as paper, plastics, used
cans and metals into different categories.

Waste management personnel

According to the Law on Waste Management (“Official Gazette of the Republic
of Serbia”, No. 36/09), waste management is a public interest activity, involving the
implementation of prescribed measures for waste handling within collection, storage,
treatment, and disposal stages, including supervision of these activities and maintenance
of waste management facilities after closure. “The process of waste management requires
a specific number of qualified employees, from engineers, who deal with public utility
activities and who are specialized in this field, to waste management technicians and
operators, who perform tasks associated with waste collection, treatment, and disposal”
(Vranjanac, 2015, p. 78). The number of employees involved in the removal of refuse,
litter, and other waste in Serbia from 2002 to 2007 is shown in Table 1 and Figure 1.

Table 1: Number of employees involved in the removal of refuse, litter,
and other waste in Serbia from 2002 to 2007
(Source: Statistical Yearbook of Serbia, 2003-2008)

Year Ie:lmugigifzes of Index

2002 10,816 100.00
2003 11,388 105.29
2004 11,669 108.16
2005 12,153 112.36
2006 12,388 114.53
2007 12,596 116.45

Based on these data, it can be concluded that the number of employees in waste
removal increased annually. Throughout the period, the number of employees increased
by 16.45%, from 10,816 in 2002 to 12,569 in 2007.
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Figure 1: Number of employees involved in the removal of refuse, litter, and other
waste in Serbia from 2002 to 2007 (in thousands)
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Since the activity removal of refuse, litter, and other waste was transformed into
waste collection, treatment, and disposal in 2008, the number of employees for the
newly-named activity in Serbia from 2008 to 2015 is shown in Table 2 and Figure 2.

Table 2: Number of employees involved in waste collection, treatment,
and disposal in Serbia from 2008 to 2015
(Source: Statistical Yearbook of Serbia, 2010-2016)

Year Number of employees | Index

2008 14,030 100.00
2009 14,505 103.39
2010 14,285 101.82
2011 14,370 102.42
2012 14,615 104.16
2013 15,786 112.52
2014 15,867 113.09
2015 18,695 133.25

The data reveal that the number of employees in the analyzed eight-year period
increased by 33.25%, from 14,030 in 2008 to 18,695 in 2015.
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Figure 2: Number of employees involved in waste collection, treatment, and disposal in
Serbia from 2008 to 2015 (in thousands)

Calculation of waste management workforce cost
The cost of the workforce hired for waste management in Serbia is expressed
through their gross or net income. “The following formula is used for calculating the
workforce cost expressed through gross income earned (TRS, )” (Spasi¢, 2003, p. 108):
TRS, =Z x PBZ
where:

Z — number of employees and
PBZ — average gross income.
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“The following formula is used for calculating the workforce cost expressed
through net income earned (TRS_)” (Spasi¢, 2003, p. 108):

TRS_=Zx PNZ
where:
Z — number of employees and
PNZ — average net income.

Results and discussion

The data on the number of employees, average gross and net incomes, and
workforce cost for waste management in Serbia from 2009 to 2015 are shown in Table
3 and Figure 3.

Table 3: Number of employees, average gross and net incomes, and workforce
cost for waste management in Serbia from 2009 to 2015 (in dinars)
(Source: Statistical Yearbook of Serbia, 2010-2016)

Vear Number of Avg. gross income | Avg. net income | Gross Net workforce
employees per employee per employee workforce cost | cost

2009 14,505 40,642 29,126 589,512.21 422,472.63
2010 14,285 42,882 30,813 612,569.37 440,163.70
2011 14,370 46,988 33,906 675,217.56 487,229.22
2012 14,615 50,806 36,601 742,529.69 534,923.61
2013 15,786 52,825 38,178 833,895.45 602,677.91
2014 15,867 54,283 39,292 861,308.36 623,446.16
2015 18,695 53,761 39,038 1,005,062.89 729,815.41
Total 108,123 - - 5,320,094.64 3,840,728.64
aAVIg;;‘gL 15,446 48,883.86 35,279.14 760,013.52 548,675.52

The total gross workforce cost for waste management from 2009 to 2015 was
5,320,094.64 dinars, whereas the total net workforce cost for the same field was
3,840,728.64 dinars. These costs were incurred over the seven-year period by 108,123
employees, i.e. 15,446 employees per year.

The average gross income in waste management from 2009 to 2015 was 48,883.86
dinars per employee, whereas the net income was 35,279.14 dinars per employee. The
average gross annual income in waste management in Serbia was 760,013.52 dinars and
the average net annual income was 548,675.52 dinars.

During the analyzed period, the gross workforce cost increased by 415,550.68
dinars. Similarly, the net workforce cost increased by 308,342.78 dinars. According to
these data, the cost of hired waste management workforce in Serbia increased significantly
over the analyzed period. The results show a constant increase in the total gross and net
waste management workforce costs. It can be stated that they are growing from year to
year without decrease.
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Figure 3: Gross and net waste management workforce cost in Serbia from
2009 to 2015 (in million dinars)

Conclusion

In order to avoid the negative impact of waste on the environment and human
health, waste has to be managed. Waste management activity in Serbia is of particular
importance for environmental protection, while it represents a developing field from an
economic perspective. This is confirmed by the data analyzed in this paper, pertaining to
workforce costs for waste management in Serbia from 2009 to 2015.

The waste management workforce comprises engineers, technicians, operators,
and administrative and support staff, whose work incurs certain expenses. In this paper,
workforce costs were calculated as a product of the number of employees and their
average gross or net received income.

Ever since the activity removal of refuse, litter, and other waste was transformed
into waste collection, treatment, and disposal in 2008, the number of employees over
the analyzed seven-year period increased by 28.29%, from 14,505 in 2009 to 18,695 in
2015.

The gross workforce cost of waste management increased by 70.5%, from
589,512.21 dinars in 2009 to 1,005,062.89 dinars in 2015. The net workforce cost
increased by as much as 72.75%, from 422,472.63 dinars in 2009 to 729,815.41 dinars in
2015. The difference between the gross and the net received incomes over the analyzed
period amounts to 1,479,366.00 dinars, which is the amount of money from waste
management that went into the state budget.

According to these data, it was to be expected that the workforce cost would only
increase each year, so the amount of money going into the budget of the Republic of
Serbia would also increase. In addition to these economic benefits, hiring more workers
in waste management implies a more favourable attitude towards the environment
and people’s health and wellbeing, which in turn contributes to the implementation of
sustainable development goals.
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