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This issue of the Book of Abstracts contains 12 abstracts from oral presentations held at the 
BUP Symposium 2022. In total there are 28 authors of the presented abstracts. The contributors 
are colleagues at BUP participating universities. 

 

The BUP Symposium in short 

A platform where the regional educational and research communities can come together and 
get to know their colleagues at BUP participating universities. The Symposium is an arena where 
you can disseminate recent research and where new discussions and collaborations can begin. 
The Symposium feature oral presentations sorted within the 10 BUP themes. It is an opportunity 
to establish new contacts in a related field in different countries and universities; 
internationalisation in practice. 
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Climate Change 
 

Several anthropogenic activities, including the burning of fossil fuels, as well as land-use change, 
construction of infrastructure and buildings and emissions from industries, are driving a rapid global 
temperature increase. This leads to consequences for ecosystems and planetary systems and 
impacts on the socio-economic development of the globe. Science plays a key role in investigating 
these climactic changes to provide a better understanding of them as well as aid the mitigation of 
emissions and help in adapting to a warming planet. In this BUP theme, we study climate change 
from many different aspects and fields through interdisciplinarity. 

 

Theme coordinator: Viktor Karamushka, PhD, Associated Professor, National University of Kyiv-
Mohyla Academy, Kyiv 
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Polissia Ecosystems and Climate Impact Drivers 
 

Viktor Karamushka, Svitlana Boychenko & Olga Nazarova 

 

Abstract: 

Long-term studies of the natural ecosystems of the Ukrainian Polissia show that they are 
characterized by a wealth of biodiversity and biotopes. However, they remain under the influence 
of anthropogenic and natural factors and are very vulnerable. Among the natural factors, those 
associated with climate change are obviously the most significant. The IPCC Sixth Assessment 
Report on the Physical Scientific Basis of Climate Change identifies 32 climate impact drivers 
(CID). These drivers create the conditions under which society and ecosystems develop and 
change. The purpose of this study is to determine which CIDs and how they affect the ecosystems 
of the Polissia region, bounded by the Dnipro and Desna rivers. From the list of CIDs, those 
relevant to the study region and related to such characteristics as temperature, humidity, solar 
radiation, air currents were selected. Changes in these characteristics were determined by 
analysing data from meteorological observations of local meteostations and data from the NASA 
database. It is shown that at least since 1984, the average annual values of solar insolation for the 
studied region have been increasing (+0.15 mJ/m2/day for 10 years). Surface temperature values 
are also increasing (+0.6-0.8 oС/year), while the amount of atmospheric precipitation is slowly 
decreasing (-10-12 mm/year). Manifestations of extreme weather phenomena and conditions are 
characterized by non-monotony, at the same time periods with high temperatures (heat waves 
that provoke droughts), as well as storms, intense precipitation and thunderstorms are 
increasingly observed. It was found as well that the integral indicator of bioproductivity of the 
studied area (normalized differentiated vegetation index, NDVI) is increasing at least since 2000, 
which is definitely related to changes in climatic conditions. Based on the results of the analysis of 
the CIDs’ dynamics, the mechanisms of their influence on the biotic (biodiversity, biotopes) and 
abiotic (water bodies and soil cover) components of Polissia ecosystems are discussed in the 
paper. 

 

Keywords: Climate change, climate impact drivers, Polissia ecosystems, ecosystem services 
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Adaptation of Protected Areas to Climate 
Changes: Case Study of National Natural Parks 
in Ukraine 
 

Marharyta Radomska 

 

Abstract: 

The observed trends of climate changes are strong enough to affect the living process in natural 
communities. A wide range of actions is meeting the issues raised by climate change at urban areas 
and agricultural fields. However, protected areas are often in the position of observer, although 
the action plans to build up the resilience of these valuable natural objects is of high importance 
and urgency. This paper deals with the assessment of progress of National Natural Parks of 
Ukraine in managing adaptation of their ecosystems to growing pressure of climate change. At the 
first stage, the signs of climate changes at 53 parks were studied based on the data from open 
sources, reports to the authorities and personal feedbacks of the staff. Then these data were 
summarized in terms of natural zones and generalized to define the most profound effects 
observed. Finally, the best practices applied in the protected areas were collected and evaluated 
from the point of efficiency and the most feasible measures were transformed into the 
recommendations list. The results showed generally low level of attention to the issues of climate 
changes on the whole and adaptation strategies implementation in particular. However, some of 
the objects have already entered succession processes and diversity transformations. The most 
well studied issue is invasions, which are also the most covered by the countermeasures. The 
conclusion is that the action plans for adaptation of protected areas should be provided for such 
objects, since they are at the frontier of climate problems. 

 

Keywords: Adaptation to climate changes, biodiversity, climate change vulnerability, habitat shift, 
protected areas, resilience of ecosystems 
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Military actions impact on the environment of 
the southern and eastern regions of Ukraine 
 

Svitlana Boychenko, Tatyana Kuchma & Viktor Karamushka 

 

Abstract: 

Military actions affect an environment in general and an atmosphere in particular and cause a 
powerful direct and indirect meteorological impact (changes in the optical characteristics of the 
atmosphere, atmospheric pollution as a result of the emission of products of detonation of missiles 
and shells), weather impact (increase in cloud cover and the amount of atmospheric precipitation, 
intensification of thunderstorms, acidification of atmospheric precipitation and “black rains”), and 
climatic impact (increasing an emission of greenhouse gases and gas-aerosol impurities). The 
purpose of the research is to describe and analyse the range of processes that occur or may 
appear over time in the air environment of the southern and south-eastern regions of Ukraine 
due to military actions. The paper discusses the results of the analysis of the satellite data on the 
atmospheric concentrations and dynamics of the ozone, methane, formaldehyde, aerosol, carbon 
monoxide, nitrogen oxide, sulphur dioxide, and cloud characteristics from Sentinel-5P satellite, 
aerosol optical depth and active fire data from MODIS Terra satellite as well as the data of 
meteorological observations (the cloud cover, precipitation amount, the frequency of dust storms 
and thunderstorms) during the period of armed hostilities.  In addition, the shelling incidents data 
from The Armed Conflict Location & Event Data Project (ACLED) were used to determine the 
impact of military activities on the environment. 

 

Keywords: Impact hostilities on the environment, climate change, satellite and meteorological 
observations 
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Education for Sustainable Development (ESD) 
 

ESD studies transformative learning in formal, non-formal and informal settings. Since education 
is perhaps the single most powerful tool for affecting change, we need an efficient and widespread 
ESD if there is to be a chance that we, not only as individuals, but as a society at large alter our 
perception of environment and our behaviour. The field of ESD focuses on how to teach about 
complex issues such as climate change, disaster risk and overconsumption. The goal is to 
empower (future) educators by providing them with new skills, the knowledge of participatory 
teaching methods and other tools that will foster critical thinking, action competence and the 
ability to imagine future scenarios for their students. 

 

Theme coordinator: Cecilia Lundberg, PhD, Åbo Akademi University, Åbo, Finland 
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The Four Elements of Nature: Harmony in 
Every Day 
 

Larysa Fedoniuk 

 

Abstract: 

The tasks of the national doctrine of educational development in the 21st century is to provide 
the formation of the environmental behavior. In order to develop an ecological style of thinking 
the project "The Four Elements of Nature: Harmony in Every Day" was created. The 
implementation of the project involves quarterly environmental educational events and activities 
which are held by the students of I. Horbachevsky Ternopil National Medical University. The aim 
of the project is to convey to the pupils of secondary schools that the environment is an integral 
part of our lives; that people have departed from the understanding that disobedience to the laws 
of nature disrupts the symbiosis of these four elements, turning them into destructive side. The 
project participants presented a number of interesting presentations, in which the 4 elements of 
nature were demonstrated as four elements that connect everything in Nature and us with 
Nature. In addition to presenting theoretical material, pupils had the opportunity to became 
participants in educational activities, in particular, with great pleasure they took part in educational 
games, solving puzzles and crosswords, participating in quizzes and language quests. During the 
communication with the school audience, the medical students skillfully demonstrated 
experiments on the physical and chemical properties of air, water, soil and fire, and their benefits 
for humans. Schoolchildren have the opportunity to examine intestinal helminthes, using a light 
microscope. An interesting part of the events was the "Royal Fire Massage" and the viewing of 
films about the dangerous human parasites. Project provides the information by means of the "self-
training study" method and it is a good way of ecological education of youth as one of the steps in 
the realization of sustainable development strategy. 

 

Keywords: environment, nature, sustainable development, ecological education, international 
project, Horbachevsky Ternopil National Medical University 
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Sustainable tourism education in the Baltic Sea 
macro-region: Making a case for critical social-
ecological literacy 
 

Marta Skorek 

 

Abstract: 

As sustainable tourism implementation in the Baltic Sea macro-region requires that socially 
responsible and adequately trained individuals be engaged in the endeavor, the question remains 
whether relevant stakeholders have the necessary skills to face this challenge. Therefore, the aim 
of this paper will be threefold: 1) to offer a brief overview of critical perspectives on sustainable 
tourism education (STE); 2) to analyze in terms of Carol Bacchi (2009)’s ‘WPR’ approach various 
documents related to tourism in the Baltic Sea macro-region in order to determine how the issue 
of STE has been represented in them; and 3) to make a case for rethinking STE along more critical 
lines and for including the concept of critical social-ecological literacy into STE curricula. As some 
initial research on STE in the Baltic Sea macro-region has shown, there appears to be an almost 
universal overemphasis on the development of pragmatic managerial competences to the 
exclusion of critical, holistic and systems thinking skills. For this reason, the paper will argue for 
the integration of critical social-ecological literacy into STE curricula taught in both formal and 
informal settings, which appears to be in line with the Conscious Travel Approach advocated by 
Anna Pollock (2016). Such a reconceptualization of STE may facilitate the development of 
transferable sustainability skills to match the complexity of multidimensional governance 
challenges as well as aid in capacity building, thereby helping the stakeholders navigate toward 
sustainability in Baltic Sea tourism. 

 

Keywords: education, sustainable tourism, Baltic Sea, macro-region, social-ecological literacy 
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Circular Economy 
 

Circular economy refers to an economic system built on circular materials flows, instead of the 
more conventional economic systems where a product is made, used and disposed of. In a circular 
economic system, products are made not only for a single use but are later reused, repaired, 
repurposed and recycled. A circular economic flow entails lower emissions and leads to a 
resource use that does not contribute to a depletion of the environment. The economy, at the 
same time, continues to flourish unhindered. This system has already been implemented on a 
small scale in some places and sectors in the Baltic Sea Region but needs to be upscaled to have 
implications that go beyond the local. 

 

Theme coordinator: Tatjana Tambovceva, Professor, Riga Technical University, Riga, Latvia 
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Circular Public Procurement for Building Back 
Better1 Ukraine 
 

Olena Maslyukivska 

 

Abstract: 

Russian aggression against Ukraine launched on 24 February 2022 brought unprecedented level 
of destruction of housing stock, infrastructure, and industry. Recovery on the such a scale will 
create a high demand for finite natural resources causing ecosystem degradation and emission of 
high volumes of greenhouse gases. The circular economy approach reduces this demand, lowering 
carbon and regenerating natural systems. The goal of the article is to justify the role of circular 
public procurement (CPP) as an instrument to use the purchasing power of Ukrainian government 
agencies, international organizations and other purchasing parties as much as possible to achieve 
recovery goals in a sustainable manner. Our hypothesis is that CPP is important for 
environmentally sustainable rebuilding of Ukraine after the war and to create market demand for 
sustainable, social and innovative products, works and services. We used the following research 
methods: i) structured search process and analysis of documents and current literature; ii) 
explanatory multiple case study. Out results show that CPP has been used by many countries and 
individual cities around the world for the last two decades. Moreover, many international 
organizations, which will contribute to the recovery of Ukraine, have their own internal guidelines 
for the sustainable/green/circular public procurement. Ukrainian public procurement system has 
necessary elements to incorporate circular criteria. However, development of clear and simple 
criteria for the major types of procurement is needed. 

 

Keywords: Circular economy, circular public procurement, green public procurement 
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1 Building Back Better (BBB) is used as a strategy described in the United Nations' Sendai Framework for Disaster 

Risk Reduction document, which was agreed on at the Third UN World Conference on Disaster Risk Reduction 
held on March 14–18, 2015, in Sendai, Japan. It was adopted by UN member states as one of four priorities in the 
Sendai Framework for disaster recovery, risk reduction and sustainable development (UNISDR (2015) United 
Nations International Strategy for Disaster Reduction). Sendai framework for disaster risk reduction 2015–2030). 
This strategy aims at reducing the risk to the people of nations and communities in the wake of future disasters and 
shocks (World Bank/GFDRR (2018)  Building Back Better in Post-Disaster Recovery). The BBB approach 
integrates disaster risk reduction measures into the restoration of physical infrastructure, social systems and shelter, 
and the revitalisation of livelihoods, economies and the environment (UNISDR(2020) Report of the open-ended 
intergovernmental expert working group on indicators and terminology relating to disaster risk reduction).   
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Stakeholder symbiosis for the circular bio-
packaging supply chain management 
 

Jakub Brzeziński, Barbara Ocicka, Aneta Pluta-Zaremba, Jolanta Turek & Beata Wieteska-Rosiak 

 

Abstract: 

Today’s economies and business models of supply chains must be transformed in line with circular 
economy principles. The presentation aims to explain how multi-stakeholder collaboration on 
social innovations can foster the development of bio-packaging circular supply chains. The study 
is based on an industrial symbiosis theory by presenting innovative solutions through its lenses 
regarding (1) flows and processes, (2) relations and (3) synergy effects. The empirical research 
was carried out within an international project entitled “New Frontiers in Social Innovation 
Research: Social Innovation Management for BIOPlastics” (2020-2022), no. T-AP 
SI/SIMBIO/1/2020, financed by the National Centre for Research and Development (NCBR) in 
Poland, within the programme Trans-Atlantic Platform: Social Innovation Call. The project 
includes four stages (1) defining the convening questions, (2) understanding the problem, (3) 
designing potential solutions and (4) rapid prototyping of potential solutions. The authors present 
the results of the stages 3 and 4 based on the qualitative research method Social Innovation Labs. 
Research findings allowed to explore a plethora of solutions for developing bio-packaging 
circularity. Three social innovations were chosen as most urgent and important for creation and 
implementation: (1) national strategy for the compostable packaging market development, (2) 
industrial organisation and (3) digital multi-sided B2B platform. The key results reveal that synergy 
opportunities in symbiosis of bio-packaging supply chain stakeholders are offered especially 
through bottom-up approach, open innovations and digital technologies application. The study 
contributes to the literature presenting the potential of stakeholder symbiosis for transformation 
of economies and supply chains towards the circular economy. 

 

Keywords: circular economy, stakeholder symbiosis, social innovation, bio-packaging, 
compostable packaging, supply chain 
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Circular economy in terms of the life cycle of 
biodegradable waste 
 

Małgorzata Gotowska & Anna Jakubczak 

 

Abstract: 

Sustainable waste management is currently one of the top priorities of the European Union and 
all countries around the world. Managing countries introduce a number of legislative provisions 
not only affecting more effective waste treatment, but above all the possibility of their reuse. This 
activity is part of the zero waste trend in the design, management and processing of waste. 
Research and practice are looking for solutions to turn waste into products so that it is reused, 
especially in the aspect of decreasing amounts of natural resources. The aim of the research was 
to present the possibility of using modern (best available technologies – BAT) technologies for the 
treatment of biodegradable waste, which allow to transform waste into a product. Biodegradable 
waste, the amount of which in Poland and in other countries is systematically increasing, means 
that the use of appropriate industrial composting processes allows to obtain organic fertilizer or 
a soil improver. The research presented what methods allow to obtain appropriate quality 
parameters, which after an appropriate multi-stage certification procedure allow to introduce the 
product to the market. This means that such treatment of waste is part of the concepts of the 
circular economy. Waste-product-economy-reuse is a chain of connections indicating sustainable 
waste management. 

 

Keywords: waste management, circular economy, zero waste, sustainability, biodegradable waste, 
composting 
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The current state of waste management in 
Slovakia in the light of EU strategies - a case 
study 
 

Marina Valenciková, Eleonóra Marišová, Peter Fandel 

 

Abstract: 

The environmental policy of Slovakia is based on EU and Slovak strategies. The vision of these 
strategies is to improve the environmental quality, sustainable circular economy, increasing 
municipal waste recycling, and reduction of landfill rates. We consider the most important 
strategies in Slovakia for waste as follows: the Strategy of Environmental Policy of the Slovak 
Republic until 2030, the Slovak Waste Management Program (SWMP) for 2021-2025, and the 
Waste Prevention Program for 2019 – 2025. In this article, we analyse the implementation of the 
strategies in the Slovak Republic in comparison with the EU in the period 2017-2020. In the first 
part of the analysis, we compare solid waste management efficiency using partial indicators 
according to the waste treatment categories. We made the comparison at the level of the country, 
2 selected regions and their 15 districts. Results show that share of reclaimed and recycled 
municipal waste grows at the expense of landfill share. In analysed districts share of reclamation 
of organic substances and composting achieved in 2020 on average 17%, what represents 41% 
2020/2017 growth. Landfill rate in 2020 was on average still more that 52% with 25% 2020/2017 
decrease. In the second part of the analysis, we focused on the qualitative research on waste 
management effectiveness based on questionnaires sent to municipal representatives in two 
selected regions: Košice (KE) and Nitra (NR) regions. The research results show that more 
landfills are performed by municipalities in NR region than in KE region. The same applies to 
collection of biodegradable municipal waste. As for municipal waste recycling, the situation is 
approximately same in both regions. 

 

Keywords: efficiency, municipal waste, Slovakia, policy, strategy 
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Energy Systems 
 

The transition towards renewable energy sources is key to avoid severe climate change. This is 
particularly important when considering that a majority of carbon emissions originate from the 
burning of fossil fuels. The transition includes a reduction of energy consumption and the 
development and implementation of low emission energy production in the energy, transport and 
industry sectors. In this BUP theme, we generally refer to renewable energy as both zero and low 
emission energy production as well as incorporating a more holistic approach to low carbon-
emitting energy systems. 

 

Theme coordinator: Farid Karimi, Senior Researcher, Lecturer, Novia University of Applied 
Sciences, Vaasa, Finland 
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Renewable Energy for Self-Sustainable Island 
Communities: energy independence solutions 
for the island of Gotland 
 

Andrew Barney & Heracles Polatidis 

 

Abstract: 

Relying on fossil fuels is no longer a reasonable option for long-term energy planning. This reality 
applies to islands, but is more difficult to avoid due to islands’ often autonomous electricity grids 
and balancing difficulties. Transitioning is further complicated by islands’ reliance on seasonal 
touristic activities and the need to consider the impacts renewables have on local communities 
and environments. This paper focuses on the Baltic Sea’s largest island, Gotland, and the analysis 
and ranking of energy scenarios to transition it to full electrical independence. The analysis of the 
island’s scenarios was done using key technical, economic, environmental and social indicators 
with data obtained from the EU Horizon 2020 project REACT (Renewable Energy for Self-
Sustainable Island Communities, https://react2020.eu/). The scenarios’ ranking was performed 
using an outranking multi-criteria decision analysis method. The results of the analysis and ranking 
showed that while all examined scenarios were technically feasible, the scenario relying on 
substantial battery capacity performed poorly on the economic and environmental indicators. 
Further, the scenario relying on wind generation was preferred to the one that included solar due 
to wind power’s better energy performance and lower economic and environmental costs. It was 
also found that Gotland’s seeking energy independence using renewables and batteries could 
prove more environmentally detrimental than establishing additional connections to the mainland 
grid. This was largely due to Sweden’s low GHG emission intensity for electricity production and 
the batteries’ high life-cycle CO2 cost. 

 

Keywords: Planning, Islands, Decarbonisation, Energy transition, Gotland 
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Sustainable Food Systems 
 

A key challenge of our time is a sustainable management of agricultural land and the development 
of resilient food systems to feed the growing world population. Agricultural production is 
increasingly impaired by climate change, degradation of natural resources and increasing 
environmental externalities. It is crucial to increase accessibility of food resources while sparing 
the environment negative fallouts from excessive logistics and environmentally inefficient 
distribution. We are already able to develop a nearly waste-free production chain, where each 
by-product could be further used or processed – now we need to promote its implementation. 
Science and education are some of the most valuable tools to renew a society’s connection to 
agriculture and to change conventional patterns of resource management. 

 

Theme coordinator: Radovan Kasarda, Professor, PhD, Slovak University of Agriculture in Nitra, 
Nitra, Slovakia 
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In-vitro selection of compatible synbiotics and 
(introducing) “prophybiotics” as a tool to 
improve gut health in chickens 
 

Ramesha N. Wishna-Kadawarage, Martin Jensen, Symon Powałowski, Rita Hickey & Maria Siwek 

 

Abstract: 

Synbiotics have been intensively studied recently, to improve gut health in chickens. However, the 
success of synbiotic application depends on the compatibility of the prebiotic and probiotic when 
used in combination. Certain plant extracts also possess antimicrobial and prebiotic properties 
representing another alternative for use in combination with probiotics to improve gut health in 
chickens. Here, a new term, “Prophybiotics”, is coined to describe this combined bioactivity. The 
antimicrobial plant compounds should not inhibit the probiotics used. Therefore, the current 
study aimed to select prebiotics that are preferred as an energy source and plant extracts which 
are not inhibiting the growth, of six probiotics (Lactobacillus plantarum, Lactobacillus casei, 
Lactobacillus reuteri, Lactobacillus rhamnosus, Leuconostoc messenteroides and Pedeococcus 
pentosaceus) in-vitro. The growth kinetics were profiled with supplementation (18g/L) of 
prebiotics: Inulin, raffinose and Saccharicter-penin and Glucose (positive control), in carbohydrate 
free MRS broth medium. Similarly, extracts of turmeric (CUR), green tea (GT) and garlic (G) were 
supplemented in MRS broth at varying concentrations. Growth assays were performed and 
absorbance at optical density (OD) of 600nm was measured hourly up to 30 hours. Growth 
curves revealed the compatible pairs of prebiotics and probiotics studied. CUR and G resulted in 
very slight inhibition while GT inhibited (in a dose dependent manner) the growth of all of 
probiotics tested. In conclusion CUR and G displayed broad potential to be used in prophybiotics 
while only certain prebiotics had potential for use as synbiotics. This project has received funding 
from the European Union’s Horizon 2020research and innovation programme under the Marie-
Sklodowska-Curie grant agreement No 955374. 
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Urban-Rural Development 
 

Urbanisation has, globally, led to urban growth, densification and uncontrolled sprawl. As a result, 
the concept of a sustainable society has been studied mainly from an urban perspective 
(sustainable cities, eco-cities), removed from discussions on the development of rural areas, 
farmlands and forests. The area of urban-rural interactions has been neglected and left out of 
planning, which has contributed to the fact that cities are now supported with food, natural 
resources and energy originating mainly from the global market instead of their immediate 
surroundings. It is imperative to develop regional and local flows of products and resources (which 
we call a relocalisation process) and focus on human behavioural patterns (which include, e.g., 
urban lifestyles). 

 

Theme coordinator: Henner Busch, PhD, Lund University, Lund, Sweden  
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Urban green spaces in Ukraine: availability, 
quality and accessibility from citizens’ 
perspective 
 

Anatoliy Smaliychuk 

 

Abstract: 

Cities in Eastern European countries, including Ukraine, experienced deep transformation after 
the collapse of the socialistic system which affected also the availability, accessibility and quality of 
urban green spaces. Urban sprawl and urban densification put immense pressure on green space 
and result in its declining and fragmentation, which challenge urban green planning to support 
sustainable living environments. However, a significant knowledge gap still exists on human 
perception of urban greens in Ukraine and spatial and demographic variables that shapes these 
perceptions. This study aims to identify and analyse factors that influence people's interactions 
with urban green spaces across Ukraine and then compare the results with other Eastern 
European countries – Armenia and Georgia. To collect the data online questionnaires were 
composed using the Survey Monkey software between October 2020 and September 2021. In 
total 1362 respondents from Ukraine completed the survey for more than 60% of the questions 
that underwent statistical analysis. The majority of people covered by the survey were between 
20 and 50 year old about 90 % of which has higher education. In terms of type of urban green 
spaces the highest preferences received large parks and forest (> 80 %) followed by lake and river 
(> 60 %). More than 90 % of people use green spaces for walking while more than 70 % mentioned 
that escaping the city and enjoying view amongst the purpose of their visits. Most often people 
visit urban greens once a week, several times a week and once per month. 
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