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Abstract
Green development of energy, water and environment systems is essential as these three
systems represent the basic life needs of humankind. Therefore, environmental problems arising
from each of these three systems need to be carefully addressed to preserve the energy, water
and environment resources for future generations. This paper discusses some of the latest
developments in three main areas of sustainability themes, namely energy, water and
environment, that emerged from the 14th Sustainable Development of Energy, Water and
Environment Systems (SDEWES) Conference held in 2019. As such, it acts as an editorial
paper for the virtual special issue of the Journal of Environmental Management, dedicated to
the SDEWES 2019 conference.
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1. Introduction
After three successful years of cooperation between the Journal of Environmental
Management (JEMA) and the Sustainable Development of Energy, Water and Environment

Systems (SDEWES) conference series that resulted in three JEMA Virtual Special Issues (VSI),
in 2016 (Mikulčić et al., 2017), in 2017 (Mikulčić et al., 2019a), and in 2018 (Mikulčić et al.,
2020) the cooperation between JEMA and SDEWES conference series has also been continued
in 2019. This article follows the form of the previous introduction papers.
In 2019, the SDEWES Conferences was held 1–6 October 2019 in the city of Dubrovnik,
Croatia and it brought together around 570 scientists, researchers, and experts in the field of
sustainable development from 55 countries. There were 511 oral presentations, and 100 poster
presentations during this conference, there was a record of 17 special sessions, one special and
one clustering event. Also, there were 4 invited lectures and 2 panels with some of the most
distinguished experts in the field. The papers in this VSI are based on archival articles presented
at these three SDEWES 2019 Conferences. From all the archival submissions, 40 were invited
to contribute to this VSI. After a rigorous JEMA review process, 21 papers were accepted for
publication, and form this VSI. These 21 papers can be classified into three main research
fields: Water and wastewater treatment (5 papers); Environmental management and assessment
(9 papers) and Energy systems (7 papers). This paper shortly evaluates the named three groups
of papers, and gives the JEMA readers a sense of continuity, by reviewing some previous
publications in the same research area.

2. Background
Water as a vital resource for human life and its wellbeing has over the year been the
research topic of several studies published in different journal’s Special Issues dedicated to
SDEWES conference series. Supply of drinking water, water storage and the freshwater
distribution networks have been studied to a large extent all over the world and especially for
arid regions: Australia (Talent, 2019), United Arab Emirates (Khan et al., 2019) and in the
subsequent study by Al Quabeh et al. (2020), Lebanon (Bou-Fakhreddine et al., 2018), Ghana
(Kumasi, 2018). Topics related to water resource management, groundwater remediation and
preservation of existing groundwater wells have also been extensively studied. Sahin et al.
(2018) studied water scarcity and the distribution network for efficient water management. The
mapping of the value chain processes for the water and wastewater utility companies was done
by Chofreh et al. (2019). Groundwater remediation by adsorption of ammonium was
investigated by Vocciante et al. (2018). Total site centralized water integration method for
reusing water among industries at an industrial site was analyzed by Ahmad Fadzil et al. (2020).

Water Footprint methodology was the research topic in the study by Wang et al. (2018), and in
the subsequent study by Jia et al. (2019).
Wastewater treatment has also been the topic of several studies. Pitás et al. (2020)
analyzed the wastewater treatment for the iron and steel production process. Ngene and TotaMaharaj (2020) investigated the treatment of water produced at a crude oil production site.
Yukseler et al. (2017) analyzed the treatment of wastewater from the textile industry. The
simplest and most economical way of municipal wastewater treatment, wastewater stabilization
ponds, were investigated by Kumar and Kumar (2020). Piol et al. (2019) studied the phosphate
desorption process. Pietrelli et al. (2019) investigated the removal of As and Mn from drinking
water. The removal of volatile organic compounds (VOCs) and hydrogen sulphide (H2S) from
wastewater treatment plant exhaust air was studied by Kasperczyk et al. (2019). Technical
solutions for sewage sludge processing and sustainable sewage treatment were studied by
Grobelak et al. (2019) and in a later study by Bressani-Ribeiro et al. (2019).
The Environmental management and assessment research topic have been studied in
several papers. Various sectors, technologies and applications have throughout the years been
environmentally assessed: olive oil production was investigated by Guarino et al. (2019);
Lozano-Moreno and Maréchal (2019) studied sugar-ethanol production. Biogas production was
evaluated by Marques et al. (2018), offshore processing of natural gas with capturing and
storing of CO2 was performed by Roefs et al. (2019) and in two subsequent studies by Teixeira
et al. (2019) and by Gonzaga et al. (2020); carbon sequestration in a brown coal open-cast mine
was studied by Placek-Lapaj et al. (2019); industrial ecology in industrial parks was analyzed
by Promentilla et al. (2016); impact of electric vehicles was investigated by Ajanović and Haas
(2019); traffic impact of transport planning strategy was analyzed by Kuang et al. (2019);
energy use and water provision in school buildings were studied by Gamarra et al. (2018); tyre
manufacturing process was investigated Shanbag and Manjare (2020); solar energy system was
analyzed by Kim et al. (2019); wastewater and sludge management was analyzed by
Heimersson et al. (2019); sea level rise induced coastal erosion and the implications of
adaptation measures were analyzed by Sahin et al. (2019).
The environmental performance of solid waste management systems has also been the
topic of several studies. Anić-Vučinić et al. (2020) investigated the metal content in waste
printed circuit boards and their electronic components. Bala et al. (2019) investigated the pretreatment and the consequent anaerobic digestion of the organic fraction of municipal solid
waste. Klemeš et al. (2020) analyzed the minimization of the present and future plastic waste
use related to COVID-19. The application of ceramic waste in brick blocks was studied by Fiala

et al. (2020). The anaerobic digestion technology as a route for bioenergy recovery in the agrofood industry sector has been studied by Duarte et al. (2020). Cotton industry waste materials
have been investigated by Tenev et al. (2019). Kucbel et al. (2019) investigated the properties
of compost from household food waste produced in automatic composters. Cleaner production
measures in monosodium glutamate production have been analyzed by Yang et al. (2020). The
use of waste materials as a potential feedstock for the production of alternative chemicals and
fuels has been investigated by Stančin et al. (2019), and in later studies by Wang et al. (2019),
and Stančin et al. (2020a).
Techno-economic and socio-economic assessment of different technologies and
applications is crucial for sound decision making. The techno-economic, social and
environmental assessment of a biomass-based district heating system was performed by
Bozhikaliev et al. (2019). Brigagão et al. (2019) made a techno-economic analysis of
thermochemical pathways for different corncob-to-energy options. Tschulkow et al. (2020)
performed an integrated techno-economic assessment of a biorefinery process. Technoeconomic analysis of integrated processes for the treatment and valorization of neutral coal
mine effluents was done in the study by Micari et al. (2020). The techno-economic evaluation
of waste heat recovery in a crude oil refinery was analyzed by Varga and Csaba (2018).
Different physical and chemical processes and their environmental impact were studied
using the Computational Fluid Dynamics (CFD) modelling approach, such as particle
separation inside a vortex cyclone (Mikulčić et al., 2014), radiative heat transfer (Jurić et al.,
2020); the heat transfer performance of supercritical carbon dioxide in a printed circuit heat
exchanger (Li et al., 2019); biomass co-firing under oxy-MILD mode conditions (Wang et al.,
2020); the co-combustion process inside a rotary kiln (Mikulčić et al., 2019b) nitrogen oxides
formation in a jet engine combustion chamber (Cerinski et al., 2020); nitrogen oxides formation
reduction in a low volatile coal-fired boiler (Liu et al., 2018); the reduction of nitrogen oxides
emissions from transport by using the selective non-catalytic nitrogen oxides reduction process
by Baleta et al. (2017); numerical modelling of sulfur dioxide absorption for spray scrubbing
(Bešenić et al., 2020).
Air pollution was investigated in several studies. Švédová et al. (2019) investigated the
water-soluble ions in dust particles in the City of Ostrava. In a subsequent study, Strbova et al.
(2019) investigated the particulate matter air pollution for the town of Napajedla, Czech
Republic. Koval et al. (2018) investigated dust particles in an urban environment.
Energy systems is the research topic that has been most researched within papers
published in different SDEWES Special Issues. The energy transition topic (Urbaniec et al.

2017) has been studied by several research groups investigating various issues. Following are
some of the papers that examined the energy transition research topic: the implementation of
renewable sources for the pig farming sector was analysed by Valiño et al. (2019); highefficiency cogeneration systems for the food industry were investigated by Vellini et al. (2020);
the increase of energy efficiency for campsites in a protected area was analyzed by Del Moretto
et al. (2018); energy transition in Germany was studied by Schlör et al. (2018); the impacts
climate change and of severe droughts on future energy systems was investigated by
Jääskeläinen et al. (2018); introduction of heat pumps with heat storage in small-scale district
heating systems was analyzed by Østergaard et al. (2019); the energy performance of a solar
water heating system was investigated by Maraj et al. (2019); the power generation from a
salinity gradient was studied by Altaee et al. (2019); the small-scale biomass power
technologies for agricultural communities in developing countries were investigated by
Aberilla et al. (2019).
Demand response and energy storage technologies have also been the research topic of
several studies. Some of these technologies include heat energy storages (Taler et al., 2019), ),
thermal energy storages (Pospíšil et al., 2019), hydrogen storages (Marino et al., 2019),
electrical battery storages (Roselli et al., 2017), lead-flow-batteries (Lanfranconi and Lilienhof,
2019), transcritical carbon dioxide charge-discharge energy storages (Fernandez et al., 2019),
chemical storages (Mikulčić et al., 2019b); compressed air energy storages (Hämmerle et al.,
2017), etc.
Plastic waste and biomass thermo-chemical conversion processes have been extensively
studied. Biomass and its utilization technologies have been extensively studied worldwide.
Juchelková et al. (2015), using the pyrolysis process studied the syngas production from
perennial grasses. Raclavská et al. (2018) analyzed the impact of different temperatures on the
pyrolysis of tetrapak. Růžičková et al. (2019) assessed the number of organic compounds in
char and soot from the biomass combustion process in small boilers. Ancona et al. (2019)
studied the biomass fluidized-bed gasification process. Mikulandrić et al. (2020) investigated
biomass gasification efficiency through process control. Thermal analysis of the apricot kernel
shell was investigated by Manić et al. (2020). Torrefied biomass fuels as a renewable alternative
to coal in co-firing for power generation was analyzed by Sher et al. (2020). The effect of
feedstock composition on the distribution of the products from pyrolysis of different herbaceous
plants was investigated by Hlavsová et al. (2016). Pyrolysis-gasification of waste plastic for
syngas production was studied by Al-asadi et al. (2020). Mikulčić et al. (2019d) analyzed the
thermal decomposition of polyurethane plastic waste under different atmospheric conditions.

These are just some of the papers related to the SDEWES Conference series that have
contributed to the knowledge increase in the research area of energy, water, and
environmentally sustainable development.

3. This Virtual Special Issue papers
The Water and wastewater treatment theme consists of five papers in this VSI. The surface
water flows have been studied by Mean et al. (2020). The study on a practical example in a
Cambodian irrigation canal demonstrates the applicability of the developed level-set method.
The water consumption of the Brazilian Economy and its driving forces have been investigated
by Naspolini et al. (2020). The study showed agriculture and power generation are two main
sectors related to water consumption. Drinking water containing excess fluoride, and the
feasibility of zirconium impregnated hybrid anion exchange resin treating of such water has
been analyzed by Singh et al. (2020). The study results showed that the proposed method could
effectively remove fluoride from groundwater. Simperler et al. (2020) investigated the
prioritization of stormwater management sites in urban areas. The study showed that the
developed model could be effectively used for decision making in the implementation of naturebased solutions in urban areas. The wastewater treatment plant and the water-energy nexus has
been studied by Simon-Várhelyi et al. (2020). The study showed that by improving the
scheduling of the periodic influent load, a reduction in the energy costs of a wastewater
treatment plant could be achieved.
There are nine papers in this VSI that are part of the Environmental management and
assessment theme. Švédová et al. (2020) studied the chemical composition of street dust in a
highly industrialized city for ten years. The study showed that metal concentrations in the years
2008 and 2018 had a comparable level of Fe, lower level of Pb and that the significant
enrichment was found for Cu, Cr and Zn. Fijalkowski and Kwarciak-Kozlowska (2020) studied
the sewage sludge phytoremediation rate using guaiacol peroxidase activity. The study
demonstrated that guaiacol peroxidase activity results showed that the water-based soil extracts
solidified with agar give more accurate results concerning the tests on raw soil. Dróżdż et al.
(2020) investigated the current state and future perspectives of poultry manure management
system in Poland. The study showed that the main challenge in poultry manure processing is to
assure sufficient closing of carbon, nitrogen and phosphorous loops and safe application to soil.
Tomić and Schneider (2020) studied the socio-economic effect of changes in the waste
management system structure. The study results for different scenarios showed that the energy

recovery of waste generates higher income then material recovery. At the same time, overall
lower system costs, and lower sensitivity of the system cost, is observed in the material recovery
based scenarios. Mossali et al. (2020) analyzed the circular economy of lithium-ion batteries.
The study showed that value-chain actors' integration is the key to future lithium-ion batteries
recycling. Van Oijstaeijen et al. (2020) assessed the applicability of green infrastructure tools
in urban planning. The study showed that different available toolkits for urban planning do not
succeed in comprehensively setting urban green infrastructure. Long et al. (2020) based on
three-dimensional ecological footprint and human development index assessed the
sustainability of four island regions in China. The study showed that the proposed method could
provide references for comprehensive planning and sustainable development assessment of
island regions. Burić et al. (2020) performed an environmental footprint assessment of sea
bream cage aquaculture concerning spatial stocking design. The study showed that an optimized
spatial stocking design of fish cages could significantly reduce the environmental footprint
while simultaneously allowing for an increase in annual fish production and optimal utilization
of the farming site. Sebestyén et al. (2020) using the text mining algorithms analyzed the
voluntary national reviews on Sustainable Development Goals. The study results showed that
the proposed benchmark tool is capable of highlighting what kind of activities can make
significant contributions to achieve sustainable development goals.
In the Energy systems theme, there are seven papers. The papers within this theme are
analyzing the production and use of different alternative fuels and the corresponding utilization
problems. Hájek et al. (2020) investigated the use of cosolvents in heterogeneously and
homogeneously catalyzed methanolysis of oil. The study showed that by applying the proposed
method, less energy is consumed and the biodiesel production can become more
environmentally friendly. The thermo-catalytic co-pyrolysis of waste plastic and paper was
assessed by Fekhar et al. (2020). The study showed that not only the reactor configurations but
also the type of catalyst affected the product properties. Tóth et al. (2020) analyzed the
production of high-quality diesel fuels from different waste sources. The study showed that
there are favourable process conditions for the production of high-quality diesel fuels and that
such fuels can lower pollutant emission. Combustibility of high-carbon slags from an entrained
flow gasifier was investigated by Dai et al. (2020). Ste study showed that the combustion
property of the high-carbon slags is worse than that of anthracite. Zhou et al. (2020) investigated
the physical and chemical interactions between additives and coal ash on the deposition probe.
The study showed that the molten deposit obtained by a drop-tube furnace at 1373 K was
transformed into weakly-condensed deposit and strongly-sticky deposit respectively when

vermiculite and perlite were added separately. The formation of sulfur trioxide, an
environmentally harmful and highly corrosive gas in coal-fired power plants has been studied
by Dai et al. (2020). This study provided a deep understanding of the reaction pathway of sulfur
trioxide catalytic formation by Fe2O3. Zhang et al. (2020) studied the hot corrosion behaviour
of two representative materials used for superheaters in furnaces. The study showed that the
high-humidity environment decreases the hot corrosion rate, while SO2 concentration has the
opposite influence.

4. Conclusions
This VSI introduction paper addresses a selection of research studies, from recent 14th
Sustainable Development of Energy, Water and Environment Systems conference, on three
topics named as Water and wastewater treatment; Environmental management and assessment;
and Energy systems. Researchers from around the world have studied these three research
topics. Some of the solutions for the problems reviewed in this article represent a knowledge
gain and further increase in public awareness on the need for an environmentally responsible
economic development. The Guest editors believe that the papers selected for this VSI will be
of interest to Journal of Environmental Management readers.
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