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Abstract

The concept of sustainable development has gained in its importance
with the attempt to align the goals of economic development with the goals of
preserving the quality of living environment. This paper explains the concept of
sustainable development and its dimensions, emphasizing its connection with the
communal activity of purification and drainage of atmospheric and wastewater.
The evidence from the Republic of Serbia regarding wastewater treatment plants
and environmental protection costs raises concerns about sustainability issues.
Therefore, the aim of the paper is to point out the importance of increasing
wastewater treatment plants’ capacity and improving their operability, as well as
to emphasize the necessity for structural changes of public utility companies to
addpress the identified problems.
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3HAYAJ IOCTPOJEIHA 3A IPEYUIIIRABAIBE OTIIAJTHUX
BOJA 3A OAPKUBU PA3BOJ

AIncCTpakT

Konyenm odporcusoe passoja 0obuja na 3snauajy ca nokyuwajem oa ce yckiaoe
Yumesu npuspeoHoe paszeoja ca YUbesUMAa OYy8arsd KEAIumema HCUBOMHE
cpedune. Osaj pad objaurbasa KoHYenm oo0pAHCUBO2 PA380jd U Fe208UX OUMEH3U]d,
Haznawasajyhiu weeogy noee3aHocm ca KOMyHaiHom denamuouihy npeuuwhasarsa
u o0soherwwa ammocghepckux u omnaonux éoda. Ilooayu 3a Penyonuxy Cpoujy y
noeanedy nocmpojera 3a npevuwhiasarse OMnaoHux 00a U MpoOuIKO8a 3auimume
JHCUBOMHE CpeouHe NOoOuUNCy 3aOPUHYMOCm 3a NUmMarba oopxicueocmu. Y mom
cmMucy, yus pada je oa ykasce Ha 3nauaj nogehara xanayumema nocmpojera
3a npevuwhasarse omnaonux 600a u ynanpeheroa mwuxo8o2 NOCI06ard, Kao U 0d
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UCmaxkHe HeonxXoOHOCH CMPYKMYPHUX NPOMEHA ja6HUX KOMYHATHUX npeoyseha
Kaxo 6u ce peuiunu u0eHmupuKo8aHu npooiemu.

Kuwyune peuu: nocmpojerwa 3a npeuuwhasarbe omnaoHux 600d, 0OpH#CUBU
PA380], MPOWKOSU 3amume HcusonHe cpeouHe

Introduction

With the growing concerns regarding the environmental issues and survival of the
human society, the concept of sustainable development has gained in its significance. It
“has emerged as a need to align the goals of technological progress and economic growth
and development, with the goal of preserving the quality of the living environment”
(Markovi¢ et al., 2020, p. 3). Increasing pollution and rapid degradation of living
environment, due to excessive production and consumption, has emphasized the need
to seriously raise the question regarding the mere survival of the planet and all its
inhabitants.

The concept of sustainable development implies satisfying the needs of current
generations without endangering the natural systems and environment and jeopardizing
the needs of future generations. It has served as a base for the rise of new philosophy and
strategy of social development. Hence, starting from 1994, the World Bank has begun
convening annual conferences on sustainable development to raise awareness of the
importance of this concept and environmental concerns among other institutions and
spread it to all parts of society.

As regards the Republic of Serbia, the vision of its sustainable development is
focused towards becoming a country with stable macroeconomic environment, developed
infrastructure and institutions that meet EU requirements, highly educated population;
in which available natural and knowledge-based resources are used in a productive and
efficient manner with considerable environmental protection; a state in which entities
from private, public and civil sector mutually interact, and where all citizens have
identical possibilities (Government of the Republic of Serbia, 2008).

In the combat against environmental pollution, the central role is devoted to
wastewater treatment (Qu et al., 2019). Namely, water represents the essence of life and
without this natural resource the survival of human society is seriously threatened. As
a result of inadequate care for water resources, half of world population does not have
sufficient and sustainable water resources, while 20% does not have access to clean water
(Moghaddam et al., 2017, p. 463). The good water quality is a prerequisite for a healthy
life. In order to get adequate water quality, it is necessary to perform several levels of
purification in the wastewater treatment plants (WWTPs). Wastewater is polluted water
produced by various industrial activities and community (Padrén-Péez et al., 2020).
WWTPs represent the technology through which the treated water is discharged into the
recipients. The technology of these plants is improved by technical and technological
achievements. All countries of the world, including the Republic of Serbia, are striving
for the most advanced technologies for wastewater treatment, which will reduce the
degradation of the environment as much as possible. Hence, wastewater management is
an important issue especially for undeveloped and developing countries. Inadequate and
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inefficient wastewater management could cause the serious ecological, environmental
and social consequences (Qu et al., 2019).

Considering all this, in the first chapter of the paper, the importance of sustainable
development as theoretical concept is pointed out. The second chapter provides an
analysis of wastewater in the Republic of Serbia, the third chapter presents a comparative
analysis of environmental costs in the Republic of Serbia for the period from 2013-2019.
The next chapter connects sustainable development with wastewater treatment plants,
after which the wastewater treatment plant of the city of KruSevac is presented as an
example of good practice.

1. The concept of sustainable development

The concept of sustainable development, or sustainability, is one of the basic
concepts of economics of natural resources and the environment. Many different
interpretations of this concept can be found in literature, and it is increasingly given
importance, which gives it a central place in considering the long-term perspective of the
survival and progress of civilization.

Although great environmental debates took place in the 1960s, the very concept of
sustainable development was first mentioned almost a decade after the first United Nations
Conference on the Environment in Stockholm in 1972, which marked the formation of
the United Nations Environmental Program (UNEP). Many organizations, encouraged
by the results of the conference, began to deal more actively with the environmental
issues, and in that period the idea of sustainable development was born.

The World Commission on Environment and Development was formed by the UN
General Assembly in 1983. After 4 years of work, the report “Our Common Future” was
published, in which the concept of “sustainable development” gained a broader meaning
by the fact that environmental issues of nature conservation were related to social aspects
of development, which has become an unavoidable and generally accepted concept.

The World Summit on Sustainable Development was held in Johannesburg in 2002
under the auspices of the UN, at which it was defined that sustainability had three pillars:
environmental, economic, and social. With the further development of the concept, in
many countries there was a need for additional pillars - institutional and/or cultural,
without which the basic three were not applicable in practice.

The economic dimension of sustainable development is based on the effort to increase
economic growth, which would increase real wages, and hence reduce poverty in society. A
useful definition of unsustainable development could be that it is development after which
environmental damage punishes economic growth (Cvetanovi¢ & Mladenovi¢, 2015).
Sustainable development strives for economic development, understood in the traditional
sense - as an increase in per capita welfare, aligned with the requirements to reduce poverty
and injustice, and that the “resource base” of national economies and the world economy
must be preserved (Gavrilovi¢ & Jovanovi¢, 1998). The economic dimension of sustainable
development increases the production capacities of underdeveloped and transition countries,
while imposing rational consumption of natural resources for the developed countries, and
hence increasing the efficiency of their use. This dimension also requires internalization of
costs, including social and environmental costs (Milutinovi¢, 2004).
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The first development goal, and at the same time the basic precondition for an
acceptable quality of life, is equality and understanding of the interdependence of people
within the community, which is a postulate of the social dimension of sustainability.
Providing education and opportunity to citizens to contribute to the progress of society
through their own work represents social equality. The social dimension of sustainable
development requires the active political participation of all sectors of society, and the
responsibilities of the competent authorities in defining social policy, including solving
the problem of social equality and population size. The implementation of the above can
be achieved through the education of the local population and social groups in order to
independently come with a solution, and thus contribute to a higher standard of living at
the national level.

Actions of key importance for achieving the social dimension of sustainable
development are achieving equality in income distribution, gender equality, providing
basic social goods for all, stabilizing population growth, political responsibility, and
participation.

A healthy environment and life on the planet in general are the results of a
productive system and infrastructure, which represent a component of the environment
in sustainable development. In order to achieve a healthy environment, large investments
in the infrastructure are needed, because in that way the necessary quality of goods and
services is achieved. The quality of life also depends on the achieved quality of goods
and services. The degree of quality that is necessary to achieve allows nature to self-
reproduce. The activities that need to be implemented in order to achieve the dimension
of environmental protection are: sustainable use of resources, limitation of all forms
of pollution, provision and preservation of natural capital, and avoidance of activities
and actions that may have a negative impact on the environment, which occur due to
insufficient knowledge to anticipate such situations (Milutinovi¢, 2004).

The fourth dimension of sustainable development is the institutional dimension, on
the basis of which the “sustainability prism” model was created. The explanation of this
model is that the role of the institutional dimension is to provide support and assistance in
carrying out activities that belong to other dimensions of sustainable development. This
leads us to the conclusion that mutual coordination between all dimensions is necessary,
but also the establishment of a balance between them, because in that way the most
efficient results are achieved and their policies are realized.

Culture is one of the most important aspects that influences the understanding
of values and patterns of behaviour that directly affect the openness, inclusion and
cohesion of society, i.e. the quality of life of people generally. When it comes to the
connection between culture and the environment, it is pointed out that cultural factors
have an extremely large impact on the lifestyle of citizens of a country, their individual
behaviour, the attitude towards consumption, as well as values and attitudes related to
environmental protection. In the last few years, since culture has been included in the
sustainable development goals, a lot of effort has been made to make it the most important
dimension of sustainable development. Culture is an indispensable part of both global
and development policies of individual countries and therefore it is a significant factor in
sustainable development (Cveji¢, 2015).
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2. The analysis of wastewater in the Republic of Serbia

Wastewater management represents a compound process comprising of
wastewater generation, followed by the wastewater collection through the sewerage
systems, the wastewater treatment in WWTPs, and the reintegration of by-products into
the environment (Cossio et al. 2020, p. 2). Inefficient wastewater management could
lead to the serious environmental issues. The reintegration and re-usage of wastewater
by-products are crucial for sustainability.

Wastewater is generally collected through the sewerage system. A comparative
analysis of European countries with the Republic of Serbia at the level and quality of
construction of sewerage systems shows a significant lag of our country behind the
European standards. Also, when analysing the application and scope of legislative
regulations, the backlog of the Republic of Serbia appears. However, this backlog has been
worked on in recent years, as evidenced by the growing percentage of implementation
of the European legislation in the field of sewerage systems. As for the amount of
investments, based on the conducted analysis, it is expected that they will reach more
than 4 billion euros in the next twenty years. It is very important to emphasize the need for
a detailed consideration of the interests of economic, environmental and socio-political
nature, to determine the priorities for the construction of sewerage infrastructure, the
dynamics of their implementation and to define optimal financial programs given that
these are funds of great importance.

Based on statistical data of the wastewater analysis, it is determined that the
biggest water pollutants are municipal and industrial wastewater, which is discharged
directly into the recipients, without any treatment. According to the UNEP estimates, the
90% of developing world is discharging wastewater directly into environment without
any treatment (Malik et al., 2015, p. 173). In the Republic of Serbia, through the primary
treatment, about 8% of municipal wastewater is treated before discharge. The reason for
this situation is the small number of wastewater treatment plants that are in operation
and that provide an appropriate degree of treatment. Also, an additional problem is the
use of outdated technologies, given that the plants in which they are used were built
decades ago. Consequently, the WWTPs may discharge partially or completely untreated
wastewater into the environment (Malik et al., 2015).

The wastewater treatment comprises of three stages. It is possible to use primary
(wastewater moves very slowly through large tanks - primary sedimentation tanks,
where 30-50% of particulate organic matter is deposited on the bottom, fatty and oily
substances float to the surface, where they are removed), secondary (reflected through
the biochemical process, which takes place under the influence of microorganisms and
is used to further remove suspended particles and reduce biochemical oxygen demand -
BOD), and tertiary treatment (includes filtration of wastewater on sand filters, elimination
of phosphorus by chemical treatment and disinfection).

The percentage of the population covered by the wastewater treatment, according to
the Statistical Yearbook from 2020, for 2017 was 13.9%, while in 2018 that percentage was
14.1%, and in 2019 14.4%. Out of these, only 12.6% of the population in 2017 was at least
connected to secondary treatment, 12.9% in 2018, and 13.1% in 2019 (see Table 1) (SORS,
2020, p. 269). The tertiary treatment covers only 1.9%, and those are residents connected to
the sewage system which drains wastewater to the wastewater treatment plant in Subotica.
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In order for wastewater treatment to be possible, there must be an adequately built
wastewater and atmospheric water collection system. However, there is a problem of
insufficiently constructed sewerage network, which results in a low level of municipal
wastewater collection (Table 1). There is a tendency to increase the coverage of sewage
systems. However, that is still insufficient. The amendment of the Law on Public Property
gave greater authorization to the units of the autonomous provinces, as well as to the
local self-government units (LGUs) in the provision of communal services. As a result,
the coverage of the sewerage network has drastically increased, but there is a problem of
inadequate wastewater treatment.

Table 1. Indicators of treated wastewater in the Republic of Serbia

Indicators 2017 2018 2019
Wastewater treated, mil. m? 131 132 94
Primary treatment 75 76 23
Secondary treatment 43 42 39
Tertiary treatment 13 14 32
The length of the public water supply network, km 43,497 44,361 46,444
Number of households connected to the water supply 2,119,103 2,130,462 2,157,004
Percentage of population connected to water supply 86.9 87.9 89.4
The length of the public sewer network, km 16,725 16,851 17,435
Irlli;ngrel: of households connected to the sewerage 1,515,790 1,528,161 1572314
E:tr\i,e;riage of population connected to the sewerage 622 63.0 65.0
g:;ctzrllet?fe of population covered by wastewater 13.9 141 144
Of these associated at least on the secondary treatment 12.6 12.9 13.1

Source: SORS (2020, p. 269)

Existing systems are burdened with wastewater from households to a greater
extent than from economic entities. In already built wastewater treatment systems, the
problem is system maintenance, improvement of work and quality of treated water.
Hence, the environmental problems in the Republic of Serbia are immense, as existing
WWTPs do not have capacity to treat the collected wastewater, whereas cities lack funds
to adequately maintain and upgrade the existing facilities. With an estimated investment
of over several billion euros, the wastewater sector can become one of the development
opportunities of our economy that can provide the conditions for job creation.

3. The analysis of environmental protection costs

Environmental protection costs are costs incurred in order to prevent, reduce,
and eliminate pollution or any other environmental degradation due to the process of
production or use of goods and services. Comparative analysis includes costs for air
protection, costs of wastewater management, waste management, costs for protection and
rehabilitation of land, groundwater and surface water, costs of protection against noise
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and vibration, costs for nature protection and other activities related to environmental
protection (Table 2).

Air protection costs in 2015 showed a significant increase compared to other
years. For the municipal activity of wastewater management in 2019, significantly higher
costs were recorded compared to the observed period from 2013-2019. In relation to
the observed costs, the costs of waste management recorded the highest values, and in
the observed period, the largest amount was recorded in 2019. Other activities related
to environmental protection, which include protection and rehabilitation of land,
groundwater and surface water, protection against noise and vibration, nature protection
and other activities recorded the highest growth in 2017.

Table 2. Environmental protection costs by activities in the Republic of Serbia in mil. RSD

2013 2014 2015 2016 2017 2018 2019
Environmental 31,3064 | 30,509.7 | 34,8260 | 353494 | 34,4023 | 382667 | 42,367.8
protection costs

Air protection 35712 | 40987 | 8517.1 | 57042 | 20005 | 3,077.5 | 45842
Wastewater 48651 | 49787 | 43483 | 44207 | 44659 | 46818 | 5817.1
management

Waste management | 15,827.5 14,349.6 15,309.8 19,390.4 20,236.9 24,434.6 26,307.4
Other activities
related to
environmental
protection

7,042.6 7,082.7 6,650.9 5,834.1 7,699.0 6,072.7 5,659.2

Environmental

. 11,707.3 10,041.8 12,2923 12,805.0 6,592.7 74377 11,606.4
investments

Current
environmental 19,599.1 20,4679 | 22,5337 | 22,5444 | 27,809.6 | 30,828.9 | 30,761.5
expenditures

Source: Authors calculated based on various SORS reports - Environmental protection costs in
the Republic of Serbia (2013, 2014, 2015, 2016, 2017, 2018, 2019)

Observing the total costs, this analysis determined that their highest amount was
recorded in 2019. When we talk about investments for environmental protection, whose
structure is the same as the costs, the largest amount of funds for investment in this area
was invested in 2016. Current expenditures for environmental protection have shown
increasing growth from year to year, and the highest is recorded in 2018.

4. Linking sustainable development with wastewater
treatment plants

One of the biggest challenges to the concept of sustainable development is the
pressure on anthropogenic activities on natural resources, which results in the separation
of three crisis areas: providing sufficient food, energy supply, and environmental
protection. Water is a renewable resource and its inadequate protection and excessive use
cause problems in all these areas. One of the modern technical-technological solutions to
this problem is the construction of WWTPs, which drastically reduces the concentration
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of undesirable substances released into the recipients. The result of this process results
in the achievement of the sixth global goal of sustainable development - clean water
and sanitation, and thus connects all three dimensions of sustainable development with
WWTPs. These goals are in effect from 2015-2030 and are promoted by the UN.

The criteria for the assessment of sustainable management of the wastewater
treatment system include the ecological, social, and economic aspects of the communal
infrastructure. Through these aspects, a satisfactory level of services is provided to all
citizens without disrupting the natural, built, and social systems on which the provision
of these services depend.

Atmospheric and wastewater treatment and drainage, as one of the communal
activities of general interest, must provide basic services that enable economic and social
development and at the same time have an impact on the way society treats water as a
development resource.

Sustainable development planning implies the establishment of links between land
use and resources, air, water and land pollution and waste generation as a consequence
of social and economic impacts in the development of urban areas and wider spatial
artificial and natural ecosystem units. Urban development is part of the global concept
of sustainable development and implies the application of environmental policy with the
focus on projects that contribute to reducing resource consumption and minimizing the
impact of the industrial and communal sectors on the environment.

5. The wastewater treatment plant in the city
of KrusSevac - an example of good practice

Bearing in mind that water as a natural resource is limited, one of the main goals
of conservation and protection of watercourses is the treatment of wastewater from
industries and households that are discharged into recipients. The creation of the WWTP
project aims to protect and preserve the environment, as well as reduce the negative
impact on human health.

Based on research conducted by the Association for Water Technology and Sanitary
Engineering (AWTSE), it was found that thirty-three local governments have WWTPs.
Seven local governments are with the primary, 21 with the secondary, while 5 units of local
governments are with the tertiary treatment. Of all the existing structures and those that are
under construction, only 8 of them are in operation, two plants are being reconstructed, five
are in trial operation, while eight plants are not working (AWTSE, 2020).

The construction of the WWTP is underway in 13 LGUs. Among those plants are
the ones located in Leskovac, Zitiste, Kanjiza, Priboj, Raca, Senjaca, Zagubica, Rekovac,
Opovo, Vranje, Zrenjanin, Mali Idos, and Zlatibor. Some of these plants have reached the
final construction stage (AWTSE, 2020).

Improvements in technique and technology, which the process of globalization
brings with it, have brought many plants into bankruptcy and liquidation. These plants
include: Backa Topola, Vlasotince, Alibunar, Boljevac, Kanjiza, Sokobanja, and Surdulica.
There is a specific example of a WWTP in Medveda that is currently out of order due to
poor location. By changing the location, this plant could be operational (AWTSE, 2020).
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Almost 60 LGUs do not have these facilities, but their construction is planned.
As an example of future construction of new plants, there are constructions on the
territory of KurSumlija, the construction of 4 plants is planned, also in Kanjiza, where
the construction of two is planned, in addition to two already existing ones, out of which
only one is in function. Since the tender documentation for the WWTPs is also necessary,
it is being prepared in 6 LGUs, the preparation of planning documentation is in progress
in 36 LGUs, and 12 units are in the planning phase (AWTSE, 2020).

In 2019, the Ministry of Environment conducted a study, the results of which
determined that in addition to the WWTPs mentioned in the AWTSE Survey, there are 14
WWTPs, out of which § are in operation, a new plant in Plandiste is in the final phase of
construction, and 5 plants are not operational: Bela Palanka, Velika Plana, Despotovac,
Kladovo, and Ruma (AWTSE, 2020).

In order to increase the efficiency of water resources, ensure the appropriate
quality and quantity of drinking water for the population and the economy, as well
as wastewater management, the German Development Bank (KfW) has established a
program “Program for water supply, wastewater treatment and sewerage in medium-
sized cities in Serbia”, through which it provides significant financial assistance for
the implementation of EU standards in the field of water protection. One of the larger
projects financed by this bank is the KruSevac WWTP Project (Ministry of Construction,
Transport and Infrastructure, 2019).

The holder of the “Krusevac Wastewater Treatment Plant” Project is the Ministry
of Construction, Transport and Infrastructure. This project represents the most significant
capital investment in the Rasina district, whose total value amounts to € 23,846,000
including the construction of a city collector network over 40 km long. The project is
financed for the period of 12 years, where 95% of the loan is repaid by the Government
of the Republic of Serbia, while the remaining 5% is repaid by the public utility company
(PUC) “Vodovod Krusevac”. The project started on April 25, 2018 and lasted until February
02, 2020, when the trial operation of the plant was completed, and regular activities began.
The project consisted of two main activities: (PUC Vodovod-Krusevac, 2020)

 construction and reconstruction of the sewerage network of the city of Krusevac,

 construction of a WWTP for 90,000 population equivalents.

After the completion of the trial operation of the plant on the accounts of the
users of the city water supply system in KruSevac, in addition to water consumption
and payment of sewage costs, another item was added - wastewater treatment. PUC
“Vodovod-Krusevac” announced the introduction of the price of this service immediately
after the beginning of the construction of the WWTP. The price of the service is 18.6 RSD/
m?® without VAT, while 20.46 RSD/m? with VAT. Taking into account that a household
with an average water consumption consumes about 15m?, there is an increase in bills for
water services in the amount of about 300 RSD (PUC Vodovod-Krusevac, 2020).

The recommendation of the Gauf Institute, a consulting company that worked on
the project construction, was that the price of the service should be 29.37 RSD/m?, while
PUC “Vodovod-Krusevac” planned to charge 24.72 RSD/m?. However, it was decided
to reduce the operating costs of the plant, so that the price of services would be socially
acceptable for the citizens and at the same time cover the minimum operating costs of the
plant (PUC Vodovod-Krusevac, 2020)
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After the implementation of the Project, the pollution of the surface, groundwater
and land with wastewater contaminated with organic waste has been minimized, which
is a significant step towards preserving the environment and human health. With strict
respect for the conditions and consent of the competent authorities, organizations and
companies, holders of public authorizations, legal regulations, prevention measures, this
project has been sustainable and environmentally friendly for the location where it is
located and for the city of KruSevac.

Conclusion

The sustainable development model focuses on satisfying the human needs and
overcoming the conflict between economy and ecology (Strbac et al., 2012). The rapid
urbanization has led to the severe pollution and degradation of ecosystems and human
health (Cossio et al., 2020), thus emphasizing the need for the adequate wastewater
management. Inefficient wastewater management, as a complex process, can lead to the
serious environmental issues. This is especially emphasized in developing countries,
in which as the consequence of limited financial resources WWTPs with sufficient
capacities to adequately treat collected wastewater are lacking.

In the Republic of Serbia, the alignment with Tthe EU legislation in the field of
environment and climate change brings great challenges for the state, local governments,
public companies, the economy, but also for the citizens themselves. According to the
estimates of the National Environmental Protection Program (NEPP), activities and
projects aimed at achieving goals in the field of environmental protection could cost the
Republic of Serbia between 4 and 4.5 billion euros in the next 15 years. The planned
funds are distributed in the areas of: energy (29%), waste management (24%), water and
wastewater management (21%), and environmental protection in the transport sector
(12.5%) (Business Association of Communal Enterprises KOMDEL, 2004).

The major problem in municipal wastewater management is lack of experts
of various profiles necessary for a quality and long-term sustainable approach to this
problem. To overcome this problem, support for wastewater management is needed as a
very important part of environmental protection.

There is a clear need for modernization of PUCs and the need to stop hiring
incompetent staff. It is necessary to adjust the prices of communal services, including
water, in order for the PUCs to become self-sustaining. Otherwise, financing PUCs
becomes a very difficult task for most LGUs. Instead of borrowing from foreign financial
institutions, LGUs should strive to use IPA funds, because they represent the most
favourable option. However, in order to be able to apply for these funds, it is necessary
to submit complex documentation which is a problem for most PUCs and LGUs, due to
lack of financial and human resources.

Considering all the above mentioned, the Republic of Serbia will face serious
environmental issues in the future regarding water resources. Therefore, determined
actions should be taken towards the improvement of the wastewater management process,
especially towards the increase of sewerage system coverage and wastewater treatment.
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