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Challenges and Possibilities for Sustainable
Development in a Baltic Sea Region Context
The academia and research community constitute a crucial group of stakeholders who can strongly
support the achievement of the 17 Sustainable Development Goals. Whether it is at the global,
regional or local level, universities can contribute in multiple ways, through education for
sustainable development, innovations, new data, analysis, scenarios, green campus, co-production
processes with stakeholders and trans co-operation in research. The Baltic University Programme
contributes as a regional actor in this work. Working for sustainability in a Baltic Sea Region
context requires an inter- and trans disciplinary approach to over come challenges and in
developing possibilities. The BUP Symposium 2021 documents and promotes scholarly research
that stresses challenges as well as show how efforts within different research fields can contribute
towards implementation of sustainability in practice in the Baltic Sea Region.
With the Baltic Sea Region as an empirical starting point, this year’s symposium covered many
interesting topics related to ten BUP themes. In total 38 oral presentations were given by individual
researchers as well as research groups, and in addition to this, 6 posters were presented orally. The
presenters demonstrated evidence of the multi- and interdisciplinarity that characterises the
research in our programme, with diverse academic cultures and a variety of approaches on
sustainability research in the region. Research culture is a hazy concept, which includes the way
we evaluate, support and reward quality in research as well as how we define quality. The
Symposium is an example of the importance of bringing together scientific knowledge from
different disciplines and academic cultures, in working together and learning from each other. The
overall theme of the Symposium was “networking”, which aligned nicely with the aim of the
symposium - to offer a platform where the regional, educational and research communities can get
together. Learning about current research in the Baltic Sea region, is a way of getting to know each
other better as colleagues. Knowing this research can facilitate future collaborations, an even more
important part of academia.
Working as an inter-university Programme with 95 Member Universities in 12 countries in the
drainage basin of the Baltic Sea, The Baltic University Programme (BUP) has grown to be one of
the largest university networks worldwide. The main aim since it was established 1991 is to
support building strong regional educational and research communities. Via inputs and discussions
among colleagues at the participating universities, initiatives such as the BUP Symposium are
realized.
This Book of Abstracts is a compilation of the 38 oral presentations held at the symposium. The
abstracts have been written by some 78 colleagues. The presentations of research findings were an
opportunity to disseminate and take part of new knowledge as well as to contribute with a full
paper in a Special Issue.
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Enjoy!

Madeleine Granvik, Dr., Associate Professor
Director The Baltic University Programme
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Climate Change and Renewable Energy
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.
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 orginate 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.
Coordinators
Aiste Balzekiene, Associate Professor, Kaunas University of Technology, Lithuania
Joakim Widén, Prof., Uppsala University, Sweden
Scientific Committee
Aiste Balzekiene, Associate Professor, Kaunas University of Technology, Lithuania
Joakim Widén, Prof., Uppsala University, Sweden
Walter Leal Filho, Dr. Prof., Hamburg University of Applied Sciences, Hamburg, Germany
Contributors
Boychenko & Karamushka, Effects of Climate Change on the Environment of Southern Regions of
Ukraine………………………………………………………………………………………………...5
Cherniak & Madzhd, Current Trends in Ensuring the Sustainable Development of Aviation.………..6
Karamushka, Boychenko & Nazarova, Climate change exacerbates fire threats in natural and
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Karimi, The energy transition in the Baltic Sea Region (BSR): dividing or unifying? Case study of the
Nord Stream 2………………………………………………………………………………………….8
Nikishin & Pavlov, Perspectives of demand response technology as one of the options for sustainable
operation of Kaliningrad region energy system…………………………………..…………..……….9
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developed countries? trade theory modelling approach……………………………………………….10
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Dimensions……………………………………………………………………………………………11
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Effects of Climate Change on the Environment of Southern Region
of Ukraine
Svitlana Boychenko & Viktor Karamushka
The southern regions of Ukraine are located in the steppe zone, adjacent to the Black and Azov
Seas and have special climatic characteristics. Climate change is particularly noticeable here.
Temporal and spatial features of climatic parameters are important for forecasting regional
climate change by 2050 and their impact on natural ecosystems, population and economy of
Southern Ukraine. To analyze the features of climate change in these regions, data of
meteoobservations from the stations Zaporozhye, Nikolaev, Odessa, Kherson were used. Data
of surface air temperature, precipitation and reputability of adverse weather events represent
the average estimates for the region for the period 1990-2020 and 1900-2020. The average
annual temperature in the Southern regions of Ukraine for the period 1990-2020 is 10.7 ± 1.0oC
(the meteonorm for the period 1961-1990 is 9.8 ± 0.9oC), and the annual amount of
precipitation is 440 ± 101 mm/year (the meteonorm of 472 ± 96 mm/year). Quite intensive
increase in temperature at therate of 0.77oC/10 years has been observed. The general increase
in precipitation by 3-5%/10 years occurs at seasonal disparities, in particular, there is a decrease
in precipitation in summer and autumn. The steppes, coastal zones of the Black and Azov Seas,
the deltas and estuaries of the Southern Bug, Dniester, Dnieper River sare most vulnerable to
the influences of climatic factors. Results of the analysis of the response of the steppe, coastal
and water ecosystems to the increase of droughts, dust stormsand other extreme weather events,
provoked by climate change, have been described and discussed.

Keywords
Climate change, surface air temperature, precipitation, ecosystems, Southern Ukraine

Authors
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S. I. Subbotin Institute of Geophysics of the NAS of Ukraine/
National University of Kyiv-Mohyla Academy
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uaclimate@gmail.com
Viktor Кaramushka, Ph.D., Assoc. Professor
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vkarama2011@gmail.com
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Current Trends in Ensuring the Sustainable Development of Aviation
Larysa Cherniak & Svitlana Madzhd
The modern aviation industry is developing rapidly, thus creating many benefits and opening
new opportunities for society. But, at the same time, the development of this industry creates
stress for all the environment components, to a greater or lesser extent. Importantly, the
development of aviation industry negatively affects people and other living organisms not only
locally but also globally. Therefore, the issues of ensuring the sustainable development of the
modern aviation industry are extremely relevant and require complex and targeted actions.
Information on the regulation and control of the negative impact of this industry around the
world is provided in accordance with the requirements of international and national regulations.
In order to implement the European principles of sustainable aviation development more
effectively, national regulations must be harmonized with international ones, which are
dominant in civil aviation. Ukraine is a full member of such international organizations as the
ICAO, EUROCONTROL, ECAC. And, today, our country is in the process of harmonization
of national standards in the field of aviation with the relevant EU regulations, in particular, on
environmental safety in this area. However, the results of our experimental testing of the state
of atmospheric air, soil and groundwater at airports have shown high level of chemical pollution
and the need to pay more attention on environmental safety of aviation. In particular, there is a
need to invest efforts in providing specialists ofaviation industrywith the deepened
understanding of sustainable development goals in terms of environmental safety standards for
air transport.

Authors
Larysa Cherniak, Associate Professor
National Aviation University
Kyiv, Ukraine
specially@ukr.net
Svitlana Madzhd, Professor
National Aviation University
Kyiv, Ukraine
madzhd@ukr.net
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Climate change exacerbates fire threats in natural and
anthropogenic systems
Viktor Karamushka, Svitlana Boychenko & Olga Nazarova
The paper is aimed at analysing the dynamics, scale and environmental consequences of fires
in natural ecosystems of Ukraine and their relationship with climatic factors. Such fires are a
common phenomenon and only in the forest systems of Ukraine there are about two thousand
fires every year. In some years, in particular, in 2009,4922 fires were recorded. The cause of
the vast majority of them was the human factor and only about 0.5% of fires were of natural
origin. Fires destroy the physical basis of ecosystems, causing long-term negative consequences
for the environment, local communities and society as a whole. In this context, a more
important characteristic of such phenomena is their scale, in particular, the area of the affected
territory, the extent and nature of the damage. In 2020, fires in Ukraine’s natural systems were
especially threatening, and the area of pyrogenic-affected forest ecosystems exceeded the total
area of affected ecosystems in the previous 10 years (2009 -2019). Analysis of the dynamics of
climatic factors during this period shows that long periods of high temperatures and no
precipitation increase the risk of fires, while in periods of heavy rainfall such risks are minimal.
In particular, the largest forests’ areas in Ukraine were affected by fires in the dry 2020, the
least -in 2013, which was marked by significant rainfall. The example of the 2020 fire (April
4-8) in the Mizhrichynsky Regional Landscape Park was used to consider the ecological
consequences of the fires for the forest ecosystem and estimateof the loss of ecosystem services
in the affected area.

Keywords
Climate change, fire, forest ecosystems, ecosystem service

Authors
Viktor Кaramushka, Ph.D., Assoc. Professor
National University of Kyiv-Mohyla Academy
Kyiv, Ukraine
vkarama2011@gmail.com karamushka@ukma.edu.ua
Svitlana Boychenko, Dr. of Science, Assoc. Professor
S. I. Subbotin Institute of Geophysics of the NAS of Ukraine/
Natiuonal University of Kyiv-Mohyla Academy
Kyiv, Ukraine
uaclimate@gmail.com
Olga Nazarova, MS in Ecology, Senior Lecturer
National University of Kyiv- Mohyla Academy
Kyiv, Ukraine
o.nazarova@ukma.edu.ua

7

The energy transition in the Baltic Sea Region (BSR): dividing or
unifying? Case study of the Nord Stream 2
Farid Karimi
Conflicts, risk and threat perceptions, concerns, historical background and traditions hinder
expediting an energy transition in the BSR given these leads to fragmented energy and climate
governance on the regional and global levels. This research analyses an energy transition in the
BSR from a socio-political perspective focusing on the governance process, using the case study
of the controversial Nord Stream 2. The heavily disputed pipeline project across the Baltic Sea
provides evidence about the impact of (trans-)national perceptions in the governance of the
energy transition in the region. This project has divided the EU member states of the BSR into
two camps: those in favour of the project (e.g., Germany) and those opposing it (e.g., the Baltic
States and Poland).
For the sake of political and energy security, Germany needs to align itself with the other
countries in the BSR to reduce their energy reliance on Russian sources; otherwise, the Nord
Stream 2 is in contrast with the soul of the EU energy policy goal. Analysis of the Nord Stream
2 conflicts reveals not only the complexity that stakeholders have to deal with in energy projects
but also exemplifies the different intertwined directions of interest in an energy transition. Nord
Stream 2 is a suitable case study to demonstrate the conflicting energy policies and fragmented
governance among the countries of the region and the source and background of the dispute
and conflicts in the BSR.
In sum, this paper addresses the following question: is Nord Stream 2 a threat or opportunity
for the BSR, particularly vis-à-vis an energy transition?

Author
Farid Karimi, PhD
Senior Researcher&Lecturer
Faculty of Bioeconomy
Novia University of Applied Sciences
farid.karimi@novia.fi
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Perspectives of demand response technology as one of the options
for sustainable operation of Kaliningrad region energy system
Andrey Nikishin & Dmitry Pavlov
In 2025 Kaliningrad Region energy system will disconnect from Lithuania and start isolated
operation. To provide its operation new coal and gas power stations were build. At the same
time, new 5.1 MW wind farm was installed and we expect to have more in the near future.
Sustainable operation of such energy system depends on increased flexibility. Traditionally,
generation side was under control to meet the demand and provide stable operation of the
system, but with increase share of variable renewable energy the focus moves to technical and
market mechanisms, that control demand side. Most advanced technology is Demand Response
(DR), which is basically a reduction or shift of consumer demand designed to reduce peak
consumption or avoid system emergencies. It is an efficient power system control mechanism,
which helps power system operators to achieve greater reliability and improve power quality.
By 2025 world total capacity of DR technology is expected to reach 150 GW. For the Russian
energy system, the potential of this technology is estimated at the level of 13 GW.
The purpose of this work is to provide preliminary assessment of the of consumers' participation
capacity in the electricity demand management program and its possible impact on the
operation of the Kaliningrad region energy system for the period 2020 – 2025 using appropriate
power flow energy system model.
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Energy security and international competiveness in selected
developed countries- trade theory modelling approach
Honorata Nyga- Łukaszewska & Tomasz M. Napiórkowski
International competitiveness can be a “dangerous obsession”, as Paul Krugman highlighted.
In contemporary economy international competitiveness is oneof the most importan topics on
policy agendas. Many scientists have been arguing on international competitivenes
determinants. Proposed study aimsat testing the hypothesis on the influence of energy security
on international competitiveness. Thus, research follows theoretically the link on so called
“energy competitiveness” concept, but goes beyond microeconomic perspective, extending the
idea to the country-level. In this study, international competitiveness of Norway is compared to
that of other developed economies, which are world-leading energy exporters: Canada,
Netherlands and the United States. Following relevant literature, proposedempirical model
operationalizes the Heckscher-Ohlin relative endowment and Ricardian differentials in
productivity theories. Model’s results show that relative physical and human capital endowment
– unlike differences in relative labor productivity – are statistically significant determinants of
relative internationa competitiveness of Norway. Relative energy export intensity does not
impact the relative international competitiveness of Norway. Therefore, the model does not
support the above research hypothesis. This may result from the fact that analyzed developed
economies differ in physical and human capital endowment, but not enough in energy export
intensity for this difference to have a statistically significant impacton the dependent variable.
The novelty of proposed research lies in research question, methodological approach and
research sample.
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Honorata Nyga- Łukaszewska
SGH Warsaw School of Economics
Warsaw, Poland
hlukas@sgh.waw.pl
Tomasz M. Napiórkowski
SGH Warsaw School of Economics
Warsaw, Poland
tnapio@sgh.waw.pl
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Shifting from Combatting Climate Change to Adaptation:
Educational and Social Dimensions
Margaryta Radomska
Living in the world of changing climate has already made societies reconsider their goals in
both economic and environmental spheres. Consequences of global climate changes evoke local
and global reflections in all fields of human activity. In the face of growing losses and threats
to the survival lots of efforts are invested in mitigating and combating climate changes, mostly
via programs of carbon emissions reduction on transport and in the industry. One of the best
trends in combating climate change is bringing the problem to individual scale, when there is
possibility to evaluate personal footprint in terms of carbon emissions from logistics, diet and
housing activity. However, there is wide understanding of the fact that climate change will leave
multiple footprints, in spite of any successful emission cutting. Recent reports have
demonstrated that even pandemic “anthropopause” didn’t manage to improve the climate
prognosis dramatically in favor of situation stabilization. Thus, there is an urgent need to
separate solutions aimed at mitigation and adaptation of climate changes and pay them equal
attention. Moreover, adaptation is the part of work with more local targeting. With this
perspective it is necessary to develop awareness about the way to live and do business under
the constantly evolving environment conditions. This could be done primarily through the
system of university education. The survey conducted and the analysis of regional and national
programs of responding to climate change demonstrated considerable gap between the
mitigation and adaptation to climate changes are understood and provided.

Author
Margaryta Radomska, Associate Professor
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Kyiv, Ukraine
m.m.radomskaya@gmail.com
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Sustainable Societies
Social factors play a significant role in our future and are as important as technical innovations. The
development and implementation of new policies at the local, regional and global levels and whether
and how they incorporate sustainable development matters, is decisive for what kind of a world we
can expect to see in several-decades time. Issues such as public involvement and participation,
transparency, the access principle and freedom of speech are seminal for the development of
sustainable societies. Research into the workings of society are crucial for a sustainable outcome of
the interplay of the many interests involved in decision-taking, legislation-making and everyday
actions.
Coordinator
Joakim Ekman, Prof., Södertörn University, Södertörn, Sweden
Scientific Committee & hosts
Joakim Ekman, Prof., Södertörn University, Södertörn, Sweden
Ramona Rat, Senior Lecturer, Södertörn University, Södertörn, Sweden
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The European Green Deal and EU Taxonomy – a systematic
approach for integrating sustainability goals in the transport sector:
the case of Blekinge region, Sweden
Thomas Berger, Varvara Nikulina, Lisa Wälitalo & Henrik Ny
Regional and local authorities have numerous responsibilities within various areas, and
generally, sustainability issues have not been prioritized enough to meet certain international
and national goals. This could be due to several reasons, such as lack of resources and
appropriate processes to integrate sustainability goals in planning practices.
The aim of this study was to investigate to what extent the goals of the European Green Deal
and EU Taxonomy, specifically focusing on the transport sector were already integrated within
existing regional strategies, roadmaps, and planning documents in the Blekinge region, Sweden.
An assessment of the addressed socio-ecological systems, according to the sustainability
principles (SPs1), was conducted. The data built on a thorough analysis of policy documents
such as the European Green Deal and its follow up document “Sustainable and Smart Mobility
Strategy – putting European transport on track for the future” and EU Taxonomy (Taxonomy
Climate Delegated Act) and its follow up documents Annex I – climate mitigation and Annex
II – climate change adaptation, as well as on regional planning documents such as the regional
development strategy.
The preliminary results showed that, even though the goals stated in the European Green Deal
and EU Taxonomy have not yet been systematically integrated, some of them were already
addressed and some are even more ambitious. However, some of the SPs were targeted more
often and some less often by the different goal statements and the majority was focusing on
ecological SPs. To conclude, there is a lack in a systematic integration of international goals on
a regional level and there is a need for a stronger focus on the social SPs.

Keywords
sustainable transport systems; European Green Deal; EU Taxonomy, sustainability principles
(SPs)

Corresponding author
Thomas Berger, PhD Candidate, MSc
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Broman, Göran Ingvar & Robèrt, Karl-Henrik. 2017. ‘A Framework for Strategic Sustainable Development’.
Journal of Cleaner Production 140: 17–31. https://doi.org/10.1016/j.jclepro.2015.10.121.
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Can digital technologies support linguistic and cultural diversity in a
post-pandemic world?
Natalia Danilkina, Andrei Manakov & Natalya Terenina
In the time of severe pandemic restrictions, digital social activities have gained a strong
impetus. They are expected to increase in scope and intensity. Values incorporated in
information and communication technologies will, therefore, play a growing role in cultural
transformations. They may lead to the homogenisation and deterritorialisation of cultures; but
they may equally well contribute to the development of the local cultural mediascapes and the
enforcement of ethnocultural ties and identity.
The paper deals with the changes of the lifestyle of the small-numbered Finno-Ugric people of
Seto during the Covid-19 pandemic and explores the culturally specific opportunities and
threats, strengths and limitations, which are associated with the boost of digital media.
The Seto population counts approximately 10,000 – 13,000 people. The areas of their compact
residence are located in rural municipalities south-eastern Estonia, north-western Russia and in
Krasnoyarsk Krai in Siberia. As Orthodox Christians, the Setos are attached to sacral places of
Russian Orthodoxy, such as Pskov-Caves Monastery. In Estonia, the Setos are considered a
linguistic and cultural minority. In Russia, they are officially recognised as a small-numbered
indigenous people.
The media content analysis and e-interviewing of the Setos conducted in the summer 2021 show
that the possibilities of the Setos to meet their family members living on the other side of the
border, maintain their houses and visit sacral places were limited during the pandemic. The
frequency of the cross-border trips of the Setos between Estonia and Russia fell down. The
estimated number of the trips during the first pandemic year varies from 100 to 300. At the
same time, around 50 joint cultural events (festivals, master classes, press-conferences, etc.)
were held on the Internet and with the help of social media. A few social innovations focused
on the Seto culture and based on available digital technologies can emerge in the nearest future,
such as films, cartoons, online language course, travel guide mobile applications, etc.
Thus, the situation appears to be: (1) stimulating digital social innovations promoting
endangered languages and cultures; (2) disturbing specifically vulnerable ethno-social groups,
affecting traditional forms of communication and sacral practices, family and household
interactions.

Keywords
Ethnic minority, indigenous people, digitalisation of culture, information and communication
technologies, mediascape, digital social innovations
Poster presentation
(the poster can be found on the
BUP web page/symposium
2021)
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The use of team management methods to design socially
responsible services- a case study
Anna Jakubczak, Anna Andrzejewska & Aleksandra Tomasiewicz
Sustainability is a general goal and attractive to everyone. Different actors have the opportunity
to respond to sustainability requirements in their own way. It is important to involve as many
of them as possible. Certain ways and actors of these activities are better described in literature
and have been operating in practice for years, e.g. in the business sector. The methods and
activity of individual and group members of the community seem to be less developed.
The aim of the research was to present how socially useful services are provided as an
expression ofco-management and commitment to sustainable development. The following
objectives were formulated by researchers: Identifying advantages and challenges within the
method of providing social services (1). Establishment of stakeholder groups of action (2).
Identification of impacts on the target group and other stakeholders (3).
A case study was adopted as a research approach. The subject of the study was a group of
students who carried out the project as part of student internships in 2020-2021. Empirical data
was obtained by means of a direct online interview using a questionnaire. The research group
consisted of 326 people.
The results indicate that the effects of the work of a socially engaged group have an impact on
the quality of life of the society. The advantages of this approach include the adequacy of
activities in relation to the key needs of stakeholders, thanks to the diagnosis.
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Mapping Sustainability Initiatives on Gotland and Campus Gotland
Outreach
Oleksandra Khalaim
Nowadays universities expand their role of serving an engine of transformational sustainability
towards delivering the Sustainable Development Goals in local community. Despite the fact
that there are best practices of “sustainability university–community partnerships” already
presented worldwide, a number of both internal (organizational) and external (community
driven) challenges have been described for sustainability-based university outreach efforts. This
paper provides a state-of-the-art overview of corresponding best cases and challenges,
estimating their relevance to the case of Uppsala University Campus Gotland. Mapping
sustainability related initiatives on Gotland, the only island-based region of Sweden, has been
organized in a form of 30 in-depth interviews with local societal actors (non-for-profit
organizations, businesses, regional authorities, individual projects), as well as representatives
of seven Bachelor and Master study programs at the Campus Gotland in August-November
2020. The mapping results highlighted key challenges in terms of “common language” between
different actors around sustainability issues, non-formal communication prevalence, moderate
openness to newly established organizations, lack of university outreach initiatives and locally
based practically oriented research organized by Campus Gotland for societal actors. At the
same time, many perspectives and unique strengths were identified, such as tight and complex
societal connections on the island, high local commitment for making Gotland a pilot
sustainability-driven region in Sweden, similar views onkeylocal sustainability related
problems and challenges. Based on mapping results, the paper presents a sustainability
initiatives open source database formed on in-depth interviews, as well as official statements of
organizations and multi stakeholder local projectscurrently existing on Gotland.
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Renewal of remote rural communities in Latvia
Zenija Kruzmetra & Dina Bite
Rural territories outside Riga city metropolitan area have been showing significant
depopulation trends, especially in remote rural areas. The strengthening of socially responsible,
competent communities in these rural areas is one of the crucial factors on the way for the
development of sustainable society and place. The project “Towards Sustainable Development
and Inclusive Society in Latvia: Response to Demographic and Migration Challenges
(DemoMig)” as a part of the National Research Program "Latvian Heritage and Future
Challenges for National Sustainability" 2018-2021 focuses on regional as well as local
territorial development challenges. The study of good practice examples carried out within the
project revealed an even wider range of recent community practices that results in increase of
the level of knowledge, cooperation and communication skills of community residents, as well
as public involvement and participation. Case studies reveal community experience in search
of new ideas for the development of small rural settlements, to develop a specific model of
community resources and needs analysis as well as future development visions. There are
several struggles and shortcomings that limit the renewal of remote areas, i.e., formal
cooperation between non-governmental sector and local municipalities, passivity of local
residents, lack of support for local initiatives. However, local residents use wide range of
tangible and intangible cultural heritage which bring further impact: psychosocial wellbeing,
solidarity of the community, development of economic activities.
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Sustainable human resource management from the perspective of
people holding managerial positions in Polish enterprises
Weronika Muszyńska
The birth of the concept of sustainable human resource management is a consequence of the
interest of theoreticians and practitioners of management in the issues of sustainable
development. Currently, sustainable human resource management is a developing concept in
the area of human resource management. Its overarching goal is to draw attention to
intergenerational needs, which is to prevent many environmental and social problems in the
future. People in managerial positions are assigned a major role in the process of transforming
modern enterprises into sustainable organizations. The aim of the article is to present the
concept of sustainable human resource management and to try to answer the question of how
people holding managerial positions in Polish enterprises understand sustainable human
resource management. In order to achieve the indicated goals, a qualitative study was conducted
in the form of individual in-depth interviews (IDI). 12 people holding managerial positions in
service enterprises located in Warsaw - capital city of Poland, were included in the study. The
conducted survey allowed to conclude that sustainable human resource management by the
respondents is understood: as a challenge posed by the organization to the changing
environment, as an opportunity to stand out from the competition, and also as an aspect that
will be increasingly paid attention by employees. However, in the opinion of some respondents,
reliable and comprehensive implementation of the concept of sustainable human resource
management is a long-term process generating only costs for the enterprise. But some of the
respondents were not able to assess which of the initiatives implemented in their organizations,
can be considered as part of the concept of sustainable human resource management. The
obtained results open the field for further empirical exploration.
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Making a jigsaw puzzle: An approach for integrative preliminary
sustainability indicators for the transport sector in Blekinge,
Sweden
Varvara Nikulina, Henrik Ny, Judith Oginga Martins, Lisa Wälitalo & Thomas Berger
Municipal authorities in Blekinge alongside other authorities in Sweden struggle to integrate
all the local, national and international long-term goals they need to consider, in particular those
related to sustainability. Additionally, there seems to be a disconnect in the relationship between
the regional and municipal authorities that are striving for a sustainable outcome but do not
manage to work effectively together to implement actions towards the desired future.
This study aims to develop easy-to-use preliminary sustainability indicators for the transport
sector in Blekinge, Sweden. A transdisciplinary co-production of knowledge approach is used
since it is suitable to address such wicked challenges that cannot be resolved by individual
organisations using existing approaches. The indicators are based on theoretical input
(sustainability principles1), policy (major international goals and agreements) and practice
(already existing planning documents), as well as close contact with regional and municipal
practitioners who deal with these issues on a daily basis.
The resulting preliminary indicators are expected to be useful both for the municipalities and
the region to guide work towards a sustainable future, as well as to monitor their progress along
the way. Considering the local needs of relevance to the annual budgets, the indicators have
both short-and long-term focus.
It is expected that the approach could also be useful for other regions in Sweden and abroad .
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Conceptualising social sustainability: the case of the shipping
industry
Alina Prylipko
One third of the way into implementing the 2030 Agenda for Sustainable Development,
achievement of SDGs is lagging with further disruptions and delays caused by the COVID-19
pandemic. Academic research recognizes that one of the barriers to implementing SDGs is the
lack of equitable consideration of the social pillar of sustainable development. Due to
ontological and epistemological conditions, the social pillar of sustainable development is
challenging to define, conceptualise, operationalise and measure. This paper will present an
example of conceptualising social sustainability inthe shipping context, which could be
insightful in light of sustainable development of the shipping, marine, coastal, tourism and
recreation sectors in the Baltic Sea Region.The study underpinning this presentation utilised a
systematic literature review, which was completed with the aim of critiquing the understanding
of the social pillar of sustainable development in the maritime and marine contexts after the
adoption of the 2030 Agenda for Sustainable Development in 2015. This review resulted in the
coding of 74 publications (drawn from an initial dataset of 5213 publication records) and
subsequently the use of thematic analysis to synthesize and consolidate the main themes of
social sustainability. The collection of information on the theories, concepts and methods
applied in previous research efforts allowed for the development of a conceptual framework of
the social pillar of sustainable development in the maritime industry, which could be utilised as
a basis for a deeper theoretical understanding of social sustainability, and as an analytical tool
for further empirical research or as a tool for the operationalization of the social dimension of
sustainability in the specific context.
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Spatial Variability in the Relationship Between Subjective
Perception and Objective Data of Environmental Risks in Lithuania
Audrone Telesiene, Aiste Balzekiene & Vaidas Morkevicius
Sustainability of societies largely depends on public awareness of dominant risks and the
subsequent behavioral choices. Many studies confirm that hazard proximity or exposure factors
are very important in shaping public risk perceptions (e.g. studies of Swapan et al., 2020; Sherpa
et al., 2019; Quazim et al., 2015). These studies also prove that different explanatory models
are valid for different hazards. This presentation focuses on environmental hazards.
The aim of this presentation is to analyze spatial distribution of public environmental risk
perception in Lithuania, and to test the relationship of the subjective data to the objective
environmental data in Lithuania. The presentation is based on statistical and geospatial analysis
of (a) objective data (interpolated 2017 air quality data for Lithuania (European Environmental
Agency, https://www.eea.europa.eu/data-and-maps/data/interpolated-air-quality-data-2), forest
fires data for Lithuania (EFFIS COPERNICUS Emergency Management Service), national
radiological, water pollution and flood risk data; and (b) it includes the 2020 representative
survey data, conducted in Lithuania (N=2007). The presentation will first explore survey data
(it is also plotted onto Lithuania’s map to show the spatial distribution of the risk perception).
It will then discuss the spatial distribution of objective environmental data.
Our results help explain, how large is the gap between objective-problems and subjectiveperceptions. This further contributes to sociological explanations of factors hindering the
development of pro-environmental lifestyles.
Presentation is based on a research project “Mapping of Risk Perception in Lithuania: Spatial
and Socio-psychological Dimensions” (Risk-Space), funded by Research Council of Lithuania
(S-MIP-19-28).
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Sustainable Water Resources
Water is becoming scarce and the way we treat it is rapidly gaining importance. It is urgent to examine
and document both what human societies need and require regarding water and what the environment
needs to continue its life as undisrupted as possible. From here, it is possible to identify a balanced
state of water usage, which is an important step toward achieving the sustainability of water resources.
Ideally, water resource management planning takes into consideration all competing demands for water
and seeks to allocate water on an equitable basis to satisfy all of them. This is likely to become
increasingly more complicated due to climate change, which makes this research field vital.
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Trends in precipitation and streamflow during low-flow period over
territory of Belarus
Irina Danilovich
The study presents an assessment of the precipitation pattern over territory of Belarus in warm
season and as resulting parameter –surface streamflow during low-flow season. The trends of
monthly precipitation, maximal daily totals and duration of rainfall were detected; streamflow
characteristics, such as the lowest discharges for the low-flow season and highest discharges of
rain floods in summer−autumn were estimated. The Standard Precipitation Index and Standard
Streamflow Index were calculated to estimate the drying conditions over territory of Belarus.
Despite the insignificant change of the annual precipitation during the period of 1989-2018, the
intensification of rain falling has increased over territory of Belarus but at the same time the
repeatability of meteorological droughts growth in May-September. The streamflow rate didn’t
change significant but the highest rain floods discharges and/or the lowest discharges during
low-flow season has growth (except the Neman River basin) while severe hydrological droughts
repeatability also has increased in all river basins of the study region.
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Comparative characteristics of the content of heavy metals in the
bottom sediments of the Kaliningrad sector of the Baltic Sea and
Eckernförde bay
Nikolajs Filipenoks
The article analyzes the data on the content of chemical elements in bottom sediments of
different parts of the southern Baltic, obtained as a result of 35 and 37 cruises of the R / V
Akademik Nikolai Strakhov in the Gdansk basin and data from the German sector of the Baltic
Sea obtained in the Eckernförde Bay. Data from the German sector were provided by the Center
for Oceanological Research GEOMAR (Kiel), were obtained as a result of sampling in the
Boknis Eck station in March 2016. Studies have shown that the concentration of metals in
sediments begins to increase, presumably due to pollution, at depths of 10-16 cm. Comparing
the data obtained in the Kaliningrad sector and in the Eckernförde Bay, there is a difference in
the distribution of almost all elements, this difference is explained not only different
anthropogenic load, but also the hydrochemical conditions of deep-sea waters in this area and
sedimentation. Comparing the data, the largest difference in results was characteristic of Zn
concentrations. In Eckernförde Bay, the average values were 193 μg / g, and the maximum was
216 μg / g, while the average value for 4 columns in the Kaliningrad sector was 112 μg / g.
Despite the fact that the sampling took place in the immediate vicinity of the D-6 and D-33 oil
platforms, the analysis of the samples did not reveal any consequences of the anthropogenic
impact of the platforms.
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Application of Satellite Sentinel 2- and Sentinel -1 Images to Study
Alternate Sandbars Movement and Sediment Transport at Lower
Vistula River, Poland.
Klaudia Kryniecka and Artur Magnuszewski
The analysed section of the lower Vistula presentsa regulated lowland stream character. In the
years 1856-1878 the regulation works were conducted at a distance of 718–939km. The
regulation plans at the time did not take into consideration a large bed load transport. The river
channel in this section is very narrow and overly straightened, with groins that limit transport
of sediments. The analysis of channel morphology such as alternate sandbars allow to assess
the hydrodynamic conditions of the river. The hydrodynamic parameters of the lower Vistula
were calculated using formulas available in the literature, and showed high water flow velocity
and high shear stress. The analysis of movement of alternate sandbars was based on optical
satellite images of Sentinel-2. The volume of the channel meso-forms was calculated, based on
the Sentinel -1 radar images. In the case of multispectral images, the following water indices:
SWM (Sentinel Water Mask) and AWEInsh (Automated Water Extraction Index no shadow)
and the manual delineation with visual interpretation (MD) were used to detect sandbars in the
river channel. These methods were additionally tested for their correctness, using interclass
correlation coefficient (ICC). The analysis of velocity movement showed that the distance of
the shift in the analyzed time intervals depends on the value of mean discharge (MQ). The
average velocity for one day was between 1.2 and 1.3 m × day −1in the analysed wet period
(MQ = 1140 m3 × s −1), and with a shift from 0.7 to 0.8 m × day −1in the analysed dry period
(MQ = 306 m3 × s −1). The findings obtained with the use of Sentinel -1 images allowed to
calculate the volume of selected alternate sandbars. The created contour lines were based on
the ordinate of water surface elevation, which then provided information about the height of the
alternate sandbars. Thus, it was possible to measure the contour areas, obtain the 3D dimensions
of sandbars and calculate their volume.
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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).
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Proposals for creating a comfortable urban environment through
associative perception
Nikolajs Filipenoks
The work examines the activities aimed at the improvement and attractiveness of the urban
environment. The aim of the work review the already applied methods and to put forward
proposals for their application in cities. The author examines existing examples of urban
improvement and puts forward proposals for the improvement of a specific site on the territory
of Lake Juglas (Latvia). In the modern urban environment, different types of territories are
distinguished, which differ in importance for a person and his integration into the environment.
However, the most "private" environment is the living space (house). The personal environment
is most important for a person being in such an environment, the person retains control and
protects it. Feelings of comfort, security, and privacy are key to distinguishing between
behavior and perceptions outside the home.
The article discusses proposals for creating a comfortable urban environment through the
associative perception of objects related to the home environment. The key aspects of creating
a "home" perception are items that create a sense of comfort, security, coziness. The conditions
created tend to evoke familiar associations with the home environment in the individual. Every
day, residents interact with the urban space, plot routes, create and evaluate their perception of
the environment. To create comfortable conditions for an urban environment, it is important to
take into account not only its utilitarian capabilities, but also the perception that it creates among
residents.
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Urban areas in the European Green Deal’s climate action in the
post-2020 funding period
Liliia Hrytsai
In December 2019, the European Commission has presented the European Green Deal (EGD)
that aims to make the European Union carbon neutral by 2050. Accounting for 80% of the total
EU population, and being responsible for 70% of GHG emissions and 75% of energy use, the
European cities stay at the frontline of the ambitious and multidimensional transformation of
Europe towards the first climate neutral continent. The main aim of this paper is to explore the
place of European urban areas in the EU climate action under the EGD in the post-2020 funding
period. Respectively, the main research questions of this study are the following: (RQ1) What
is theplace of cities in the European climate transition? (RQ2) What is the role of urban
dimension in the European Green Deal as a post-COVID recovery plan? (RQ3) How to
implement a climate paradigm into the urban dimension within the EU post-2020 funding
frameworks? Methodology of this study is based on desk review of the relevant materials
available on the EU official webpage, case studies, reportsandscientific articles freely available
through the electronic databases and via the Internet search. Results of this study show that
besides of a remarkable progress in the integration of urban dimension into the EGD, foundation
of Covenant of Mayors and Horizon Europe Mission Area for Climate-Neutral and Smart
Cities, participation in the Next Generation EU (NGEU) recovery instrument and Multiannual
financial framework (MFF) 2021-2027, and the activisation of local governments in the area of
climate change, European cities still require a greater support from the EU in the area of climate
action.
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Material heritage and development potential of Rzeszów. Value
analysis and urban planning
Anna Martyka
Determining the development scenarios of each city is a transdisciplinary process that requires
taking into account a number of aspects of a social, economic, spatial, cultural and historical
nature. In spatial management, treated as a nonrenewable resource, material heritage plays a
key role not only in building awareness of present protection, but also constitutes a key element
in creating a development strategy for urbanized areas and managing structural changes in
accordance with the doctrine of sustainable development. Material heritage is a kind of keystone
that allowed the synergy between the cultural heritage from the past with modeling the
development of civilization based on certain values. The subject of the research is Rzeszów,
the capital of the Podkarpackie Voivodeship, which stands out from Polish cities due to its high
dynamics of development. Unfortunately, the development is chaotic as it is not supported by
strategic and operational planning documents appropriate to this situation. The main research
goal of the article is a model interpretation of the spatial structure of Rzeszów and its
metropolitan surroundings in terms of structural elements such as urban nodes and development
corridors. Another goal is to assess the structure-creating potential of the main structural
elements in terms of their saturation with functions of metropolitan importance. The presented
conclusions can become an inspiration in the creation of spatial policy and in formulation of
guidelines for urban and planning studies. To sum up, it is particularly recommended to shape
the spatial policy while taking into account such aspects as the development of metropolitan
functions, shaping the composition of spatial structure elements, building a network and
composition of public spaces, as well as the intensification of development and creation of highquality architecture.
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Bio-Circular Economy
Bio-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 bio-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.
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Analysis of carbon flows for hemp-based composites in different
scenarios
Sarah Barth
Industrial hemp has the ability to absorb a large amount of CO2eq, making the plant a potent
carbon sink. Hemp's potential is contrasted by its current markets, which to date are considered
underdeveloped. Nowadays, hemp is often used in so-called composite materials to improve
the physical properties of the materials. The central issue of the studyis to clarify the influence
of carbon flows of hemp composites on their environmental performance. The results of the life
cycle assessment of hempcrete blocks show that the main source of environmental impact is
the production of the binder, but the overall balance is negative. This proves that hempcrete
acts as a carbon sink. The LCA results for natural fiber reinforced plastics show that the fossilbased component contributes strongly to the greenhouse gas emissions of the whole composite.
For hemp composites, the European Green Deal brings significant changes. The plastics
industry must take concrete steps to increase the recyclability of plastics to face policy demands
in the future. The EU can support the industry by subsidizing the cultivation ofmaterially usable
plants. Hempcrete building materials can make a significant contribution to achieving energy
and climate goals if they are properly supported by the EU, e.g., through legally binding
sustainability certificates. In particular, the inclusion of life cycle assessments in the awarding
ofpublic contracts could benefit hemp composites and thus further increase the potential
tocontribute to climate protection.
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The ESG reporting of the EU public companies. Does the company’s
capitalization matter?
Małgorzata Janicka & Artur Sajnóg
The term “sustainable development” covers not only development that enables societies’
current needs to be met without limiting this possibility for future generations, but the impact
exerted on the environment by economic entities involved in production and services as well.
The European Union requires large companies to disclose information on the way they operate
and manage social and environmental challenges. Currently, large public-interest companies
(with more than 500 employees) have to publish information related to environmental, social,
and governance matters (ESG). In April 2021 the EU adopted a proposal for a Corporate
Sustainability Reporting Directive, which introduces more detailed reporting requirements for
all large companies and all companies listed on regulated markets. The aim of our study is to
determine: (i) the share of public companies reporting ESG in the total number of public
companies; (ii) completeness of their ESG index; (iii) the relationship between the quality of
non-financial reporting of public companies (ESG) and their market capitalization. The research
hypothesis assumes that the quality of ESG reports depends on the company’s market
capitalization and the ESG scores have a positive and strong effect on the market value of
companies measured by their capitalization. The research includes over 15,000 companies
listed on 27 European stock exchanges, broken down into so-called “old” EU member states
(EU-14) and “new” states (EU-13). The data are obtained from the Refinitiv Eikon database
and the period covers years from 2002 to 2019. The final sample consists of an unbalanced
panel of 50,173 firm-year observations representing 4,521 public companies listed on 13
European markets. Three conclusions can be drawn from the study. Firstly, although there is a
diverse approach to disclosing ESG information on the EU markets, generally, only 50% of
companies listed on EU-14 markets and scarcely 5% of companies from EU-13 markets
reported ESG scores in any of the analysed years. Secondly, there is a positive relationship
between the quality of ESG reports and the company’s market capitalization. Thirdly, ESG
scores have a positive but not strong effect on the market value of companies.
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Drivers and Enablers of Evolutionary Transition of Food Biopackaging Market for Circularity: A Multi-level Perspective
Barbara Ocicka, Grażyna Wieteska & Jakub Brzezinski
Facing especially pressing world problem of climate change, today’s linear business models must be
transformed in the light of circular economy principles in many industries, including food packaging
sector. The proliferation and negative environmental consequences of plastic packaging form a crucial
imperative for the development of bio-packaging market as a new regime. The presentation aims to
highlight main drivers and enablers of the transition of food bio-packaging market for circularity. The
study is based on a socio-technical systems theory by looking at three categories of the framework: (1)
socio-technical landscape, (2) socio-technical regime and (3) niche innovations. A dynamic approach is
applied to include changes within each of the framework elements as well as trajectories between them.
The empirical research was carried out within an international project entitled “New Frontiers in Social
Innovation Research: Social Innovation Management for BIOPlastics” 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. It included four stages conducted between
01.09.2020-30.04.2021: (1) market identification, (2) sending invitations to the representatives of all
groups of stakeholders of bio-packaging market and two meetings with each of them, aimed at: (3)
establishing cooperation and (4) performing an in-depth interview. Research findings allowed to identify
a plethora of drivers and enablers, which were divided into five categories: (1) creation and
implementation of innovations, (2) public education and enhancement of environmental social
responsibility, (3) development of responsible entrepreneurship, (4) impact of legal regulations and
technical standards, (5) development of waste management infrastructure. According to the research,
compostable packaging market as a niche market is still at very early stage of its development in Poland,
but the main results showed a general evolution of landscape, regime and niche innovations towards
circularity. The presentation concludes that the transition to the circular socio-technical system is
evolutionary in nature, requires a system approach and integration of multi-actor network. The authors
noticed a research gap in social sciences regarding management of the life cycle of compostable
packaging, based on the principles of circular economy and the cooperation of various stakeholders in
this field.
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Review of Slovakia's waste management policies, restrictions, and
opportunities for a circular bioeconomy
Marina Valenćiková
European law regulates waste management principles, which are incorporated into national
legislation in the EU Member States in order to promote waste reduction, and circular
bioeconomy. Slovakia’s main document is the Environmental Strategy 2030, which aims for a
recycling rate of 60% and landfilling rate of 10% by 2030. To effectively communicate the
concept of bioeconomy in the waste management sector, we incorporated best practices of
BioRegio into our research. The purpose of this research paper is to assess the current state of
SR’s circular bioeconomy with a focus on waste situation in the Nitra region, where the
BioRegio project is implemented. The main objective is supported by partial goals. In the
qualitative method, we used the method of an open interview with Envi Geos 1.1.c
representative, and in terms of the quantitative method, we implemented a T-test and regression
analysis in order to measure differences between produced and sorted municipal waste in the
chosen municipalities of Nitra region. We would like to recommend ensuring of understandable
indication of containers, and more transparent communication between the organization of
producers’ responsibilities in Slovakia and the Ministry of Environment in Slovakia. By
implementation of BioRegio best practices in Nitra on the national level, we may come to the
establishment of a new strategy in terms of bioeconomy in Slovakia. The separation of waste is
increasing, the procurement as well, however, by application and inspiration of practices,
Slovakia can achieve goals of EnviroStrategy 2030.
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Circular Economy on Construction and Demolition Waste; the Case
of Latvia
Regina Veckalne, Yana Us & Tatjana Tambovceva
Construction and Demolition Waste (CDW) makes up over 30 percent of the global solid waste.
In 2016 the European Union member states made up nearly 925 million tons of construction
and demolition waste, while China produced 2.36 billion tons just two years later. Besides,
these numbers keep increasing continuously over the years. Most of the time, this type of waste
ends up in landfills causing drastic consequences for the environment because contemporary
construction practices obstruct easy disassembly. Even though some CDW is being sent for
recycling after the building is stripped and demolished, most recovered materials are low-value.
The idea of applying circular economy practices to the field of CDW management is seen as
one of the possible solutions to decrease landfilled waste and promote using recovered CDW
in construction. As an economic system based on product life-expectancy prolonging business
models, a circular economy aims at reducing, reusing, recycling, and recovering materials. This
article focuses on international and Latvian experience of using circular economy practices in
the context of construction and demolition waste, aiming at providing suggestions on how the
local construction market can expand its development by applying circular economy business
models.

Corresponding Author
Regina Veckalne, PhD Candidate
Riga Technical University
Riga, Latvia
regina_gaynulina@mail.ru

39

Sustainable Tourism
Tourism as a global industry has grown and changed dramatically over the past twenty years, becoming
one of the largest resource-consuming industries in the world. This has led to concerns about its
environmental, economic and social sustainability. Apart from placing demands on the environment,
it is also the fastest growing industry in terms of the number of employees and its proportions imply
far-reaching consequences for local cultures and communities. Its social sustainability is also therefore
of paramount concern. This research area takes into consideration the prior mentioned aspects of travel,
explores issues such as destination development, tourist attractions, and accommodation, and seeks to
find sustainable solutions for our highly mobile world.
Coordinator
Anette Oxenswärdh, PhD., Senior Lecturer, Uppsala University, Sweden
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More sustainable tourism in cities after Covid-19? A case study of
Krakow from the perspective of tourist destination management
Agata Basińska-Zych
Will post-pandemic tourism cities become sustainable tourism destinations and thus become
better places to visit and to live? As many researchers expect, post-pandemic tourism should be
more sustainable, and tourist destinations should base their development patterns on sustainable
development goals. Urban tourism destinations are particularly sensitive to a pandemic, as they
depend to a very large extent on the size of inbound foreign tourism. On the other hand, the
practice to date, especially in urban environments, and despite many declarations, tourism has
been strongly connected with growth strategies aimed mainly at mass tourists. Main purposes
of the paper is to characterize the COVID-19 recommended coping strategies at the city level
and present the sustainable strategy for tourism recovery on the case study of Kraków in Poland.
Moreover, the goal is to indicate the major directions for the future development of sustainable
tourism in cities after COVID-19 from DMO level. The main research questions are: how did
city authorities of Kraków respond to the COVID-19 and how to manage tourism in the city to
make it more sustainable during and after pandemic? A qualitative approach was used in the
research. The main methods used were: literature analysis of present research results and
analysis of planning and strategic reports and documents (WTCF’s Report; „A Sustainable
Tourism Policy for Kraków in the Years 2021-2028); case study and secondary data analysis.
The main activities of Krakow's local authorities & DMO in the context of the coping with
COVID-19 at the city level were presented: 1) strategy of response to the crisis, 2) strategy of
recovery of urban tourism. Moreover, recommendations for urban tourism management in
Kraków were presented as the result of a consultation with the stakeholders of the tourism
sector. The local context of Krakow activities make it possible to compare its situation with the
recommendations contained in the WTCF report. The level of city authorities involvement is
visible in the planning of Krakow's tourism revival in the post-pandemic. The Krakow’s case
study can be an inspiration for the other cities: how to react to the COVID-19 crisis and plan
the more sustainable urban tourism. To sum up, in the case of Krakow, the COVID-19 has
become a catalyst for changes in the development of sustainable tourism.
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‘Marine Component’ of Tourism Development in the Baltic Region
Elena Kropinova, Natalia Borovik & Lyudmila Poplavskaya
For tourist and recreational activities, a combination of certain conditions and factors of the
territory, the presence of natural recreational and historical and cultural resources is of great
importance. The territories located in the coastal zone have a competitive advantage in the
development of tourism not only due to natural factors, but also due to the rich cultural and
historical heritage formed in the course of economic activities as a result of the proximity of
the sea. The paper identifies the aspects of the influence of the "sea factor" on the tourist and
recreational sphere, namely, the specificity of the impact of the "sea factor" on its development
and territorial organization is determined. The main characteristics of the development of tourist
infrastructure in the coastal regions of the Baltic are considered. Particular attention is paid to
the role of strengthening the "sea factor" as a special tourist resource in the formation of
sustainable tourism in the Baltic region. In this research, historical-geographical, statistical,
cartographic and comparative research methods are used. The study is based as well on the
results of a sociological survey of residents and guests of the Kaliningrad region on the role of
the “sea factor” in the development of sustainable tourism. The natural, historical, cultural and
socio-economic components of the concept of "sea factor" are considered. It has been proven
that the "sea factor" has a huge economic, cultural and historical potential for the
implementation of tourist and recreational activities. Suggestions are made to strengthen the
use of the "marine component" for the development of sustainable tourism in the Baltic region.

Keywords
“maritime component”, “sea factor”, sustainable development, sustainable tourism, natural
heritage sites, historical and cultural heritage, tourism infrastructure, SDGs, the Baltic Sea
region.
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Tourist entrepreneurs ́ experiences of co-operation with university
students for Sustainable Destination Development
Anette Oxenswärdh
Purpose: The Purpose of this study is to describe tourist entrepreneurs' experiences of co-operation with
university students solving the entrepreneurs' practical challenges for Sustainable Development.
Methods: A qualitative approach is used in this study. Eleven destination entrepreneurs on the island of
Gotland, Sweden, responded to an online survey. The survey guide contained questions about
entrepreneurs' backgrounds, the business's art, the challenge offered to the students, experiences over
the co-operation with the students, and solutions to the students' challenges. Besides, the questionnaire
included questions on how entrepreneurs experienced the suggestions and how they were planning their
implementation. Also, questions over sustainability issues were brought up in the questionnaire. Analyse
of these responses were made by using theoretical concepts such as learning, problem-solving, meaningand sense-making. Results and Discussion: The study's significant implication is that destination
entrepreneurs are optimistic about using university students in organisational change approaches. Also,
the students fill the gap for the needs of theoretical and practical knowledge of the challenges. The
exchange of knowledge, not least in sustainability matters, is of great importance to both parties and
promotes learning. Entrepreneurs need reciprocity in relationships and collaboration with university.
They need to be confirmed as essential and valuable resources and committed as actors in developing
destinations. Implications: The study results show the importance of paying more attention to the role
of small entrepreneurs in the development of destinations and their work of sustainability. Co-operation
between universities and entrepreneurs should be nuanced by highlighting these entrepreneurs' practical
needs.
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Investigation of Lviv region population’s willingness to pay for
forest management in accordance with the expressed preferences
Oksana Pelyukh & Lyudmyla Zahvoyska
Previous investigations in Lviv oblast have shown that local population prefers mixed unevenaged forests with informational and educational stands in recreational zones and want to
preserve the forest ecosystem for future generations. To integrate population’s preferences into
recreational decision making for achieving goals of sustainable forest management, proclaimed
in Global Forest Goals Report (2021), it is necessary to determine monetary value of these
preferences. The aim of this study is to determine the Lviv oblast population’s willingness to
pay (WTP) for forests management according to its preferred characteristics using contingent
valuation method and to investigate the influence of socio-economic characteristics of
respondents on the WTP through correlation-regression analysis. The research is structured into
three steps: (1) development of a research questionnaire; (2) data collection; and (3) data
processing. The results show that the respondents (n=100) WTP for forests care according to
preferred characteristics on averages 436.25 UAH1/year (1% of the average annual household
income). Regression model of WTP with a probability of 95% shows that: 1) with increasing
age of respondents on one year, the value of WTP will increase by 7.60 UAH/year; 2) birth of
another child in a household will increase WTP by 325.32 UAH/year; 3) for every extra point
in educational and/or qualification level of respondents WTP increases by 116.12 UAH/year;
4) with an increase the annual income of a household by 1,000 UAH/year, the value of
household WTP increases by 63.52 UAH/year. The results make a positive contribution to the
ongoing discussions on the expanding the recreational use of forests and formation
recreationally attractive forest landscapes resistant to emerging threats.
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Value creation for shadow destination? sustainable tourism
development in the region
Anna Sörenssen & Ulrich Schmudde
The purpose of this paper is to gain a deeper understanding of the concept of shadow
destinations. What value do shadow destinations create to the main attraction in a region? How
can a shadow destination create sustainable tourism development? The study was constructed
as a qualitative multiple case study. Five different shadow destinations in Sweden were selected
based on stratified selection. Sweden was divided into five regions and one destination from
each region was identified. Data was collected through interviews, observations and through
written materials during 2019-2021. The findings show that shadow destinations are highly
dependent on some sort of main attraction in the region. The results also show that there exist
different types of relationships between the shadow destinations and the main attraction. The
results also show that shadow destinations can create value for the tourists to become more
important for the tourism region, as well as a main destination by themselves. By moving
tourists in the region, the tourism development may be more sustainable. The theoretical
contribution from this study shows that the concept of shadow destinations has not been
addressed in any larger extent in tourism research. This study shows that this concept needs
further studies. It gives contributions to tourism development of shadow destinations.
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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.
Coordinator
Cecilia Lundberg, PhD. Project Coordinator at Åbo Akademi University, Finland
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Ecological awareness of Polish and Ukrainian students - a
comparative study
Anna Bernaciak, Alona Revko & Arnold Bernaciak
The aim of the research is to identify differences in environmental awareness among students
of degree programmes in various fields of study in Poland and Ukraine. A research hypothesis
was adopted stating that the field of science within which a given field of study is conducted
influences students' perception of environmental problems. On the basis of surveys conducted
with the use of an original questionnaire among Polish and Ukrainian students representing
more than 100 fields of study, within the framework of all fields of science, a number of
regularities were revealed. It was shown that each of the distinguished groups of students has
its own, separate characteristics.
Polish and Ukrainian students rather positively assess the level of their knowledge about the
environment. There is a big difference between the assessments made by students from different
fields of study. What is surprising, however, is the moderate assessment of knowledge in the
field of ecology and environmental protection by students of technical field of study. Among
them, even 4% of Polish students and 6% of Ukrainian students assess this knowledge as ‘bad’.
The result of research shows that the basic source of knowledge for Polish and Ukrainian
respondents is the information available on the Internet. It is worth noting that scientific journals
are used to gain knowledge about the state of the environment and its protection by only 27%
of the Polish and 10% of Ukrainian students surveyed. News via social media is the primary
source for students in the humanities and social sciences.
It was shown that each of the distinguished groups of students has its own, separate
characteristics. The greatest similarities can be found between the students of medical, natural
and social sciences. Students of the humanities and technical sciences differ significantly from
them. Some differences were also shown between students of Polish and Ukrainian universities.
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Sustainable development principles in health promotion and
medical education
Larisa Fedoniuk, Oksana Yarema, Elizabeth Burgess-Pinto, Hanna Saturska & Svitlana
Yastremska
Health issues are one of the most important public policy issues in all developed countries. The
collaboration with I. Horbachevsky Ternopil National Medical University of Ministry of Health
of Ukraine (TNMU) and the Faculty of Nursing MacEwan University students and teachers in
the realization of the Sustainable Development goals proposes the possibilities to study and
change the professional practice and nursing education. Co-creation involves strategy: nurses
making a difference in the health of global communities. 25 students spent one week at TNMU,
focusing on global health issues and SDGs. Participants include faculty members and Ukrainian
students as well as international students from several countries (including Canada, Ghana,
Nigeria, and India). Instruction focused on interactive learning and included flipped classroom
format, seminars, team-based learning and field clinics coordinated by MacEwan faculty
members in partnership with the TNMU members. During the realization of the projects all
participants evaluated evidence-informed knowledge specific to global health interventions that
aim to improve health outcomes such as the Sustainable Development Goals, the Global Burden
of Disease Project. Students had possibility to describe how beliefs, norms, behaviour, and
practices influence perceptions of health and wellbeing. Through interactive learning in an
international setting, students developed a shared understanding of how people relate to each
other and to their environments, compared Canadian and Ukrainian approaches to the
Sustainable Development Goals, and created space for understanding different ways of
knowing and how these enhance health and wellbeing.
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Enhancing interculturality and sustainability in teacher education
through developing new tools and approaches for mobile learning
Oleg Popov
Education for sustainable development is actively promoted by teacher education institutions
around the world. The area of interculturality is also used to be in focus of international
collaboration projects aiming to enhance sustainability in teacher education. However, current
pandemic situation changed dramatically preconditions for physical meetings as well as for
student and staff mobility especially outside EU-states area. This paper presents theoretical
foundations and practical solutions demonstrating how smartphones and use of modern mobile
applications can assist teacher education in fulfilling goals of sustainable development. In
particular, focus is on mobile learning (m-learning) collaboration in geographically distributed
and culturally diverse settings. This paper presents some outcomes of a seed project “Promoting
Internationalisation of Science Teacher Education through Mobile Learning” developed in
collaboration between science teacher training departments in Sweden and Russia. The project
is partially funded by the Swedish Institute. The results show that future teachers have skills
and interest in using and acquiring new m-technology in the context of cross-cultural
collaboration but they feel more insecure about how these tools can be used in their daily
teaching activities in schools. There is a need of further research to be conducted analysing how
existing curriculum frames and policies can impact and allow accommodation of suggested mlearning approaches for promoting education for sustainable development in different
educational contexts.
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Cyber-physical system of psychophysiological support of
professional self-realization in professions of the ‘man-nature’ type
in the formation of specialists for sustainable development
Sophia-Samantha Voytovych & Mariia Ruda
This article discusses the development of cyber-physical systems that have the psychological
characteristics of professionals in creating experts on sustainable development. The proposed
cyber-physical system of professional self-realization of psychophysiological support of such
professions as "man-nature" is presented in a hierarchical structure. The top layer reflects the
customer's vision and contains the necessary attributes and the lower level -characteristics that
affect the relevant attributes and the corresponding weight values. When the peer review
method is used to set expert standards, the cyber-physical system can demonstrate the
psychophysiological characteristics of the expert. The system can also easily automate creating
artificial and natural reference models between clients and psychologists. Based on the analysis
of the formal description of available methods of psychological diagnostics, a generalized
model of the method of psychological diagnostics and a set of structural models of methods
have been developed. This method differs from the known one and considers the vector of
resources required to implement the technology. The proposed method allows formulating the
problem of choosing a set of methods of psychological diagnosis as a problem of optimization.
The developed set of algorithms contains all the characteristics of the cybernetic system, is
controlled, and consists of a set of subsystems that act as a mechanism for recovery and
implementation of self-preserving reactions. That is, this set of algorithms is efficient and is
characterized by specific sets of parameters.
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8.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.
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Common carp (Cyprinus carpio L.) a sustainable future fresh (water)
food
Piotr Eljasik, Remigiusz Panicz, Małgorzata Sobczak, Jacek Sadowski & Mateusz Gzyl
Freshwater aquaculture has been recently gaining attention owing to sustainable character and
the potential of nourishing the world. In this context common carp (Cyprinus carpio) is one of
the most valuable fish species due to the easiness of farming and high adaptability to culture
conditions that have been widely studied. The aim of the study was to explore and summarise
possibility of classifying carp as sustainable future fresh(water)food based on the outcomes of
three Horizon 2020 projects. In the CERES project the areas with favourable water temperature
conditions for carp growth and high-risk farming areas were identified considering changes
driven by climate change under moderate (RCP 4.5) and extreme (RCP 8.5) scenarios defined
by International Panel on Climate Change. The SEAFOOD TOMORROW results showed that
finishing diets enriched with components (selenium, iodine, EPA and DHA) from sustainable
sources (selenized yeast, microalgae, salmon by-products oil, respectively) significantly
increased the nutritional value of the carp fillets. Aforementioned solutions can be successfully
implemented in carp farming on European scale. Finally, within the GAIN project possibility
of eco-intensification of carp production has been studied. Based on the combination of
traditional extensive culture in earthen ponds with Recirculating Aquaculture System farming
during winter period reduction in production months from initial 33 to 19, has been achieved.
Moreover, welfare indicators and survival rate of the fish were significantly improved, when
compared to traditional farming. Altogether results showed that common carp can be
considered as the future fresh(water)food, that will help fulfil the omega-3 fatty acid gap
globally.
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Renewable plant origin resources applications and
End-of-life scenarios in the food packaging
Zita Markevičiūtė & Visvaldas Varžinskas
Across the global food systems, food loss and packaging waste is a widespread issue.
Development of biodegradable or/and compostable packaging made of renewable resources
and/or reinforced with natural fibers looks promising alternative for fossil based conventional
plastic production. At the end-of-life biological recycling of bio-origin packaging is the best
available alternative and should be considered as priority for non-recyclables, such as food
packaging contaminated with oil or grease. Variety of compostable packaging material
innovations appearing on a market are made of pure wood, hemp, sugarcane fibers as well as
agro waste, such as residues of coffee grounds, rice or wheat straw, bran and other fibers.
The aim of this study is an analysis of renewable plant origin resources applications for the food
packaging production and the best end-of-life scenarios.
As scientific literature analysis revealed, plant origin resources in food packaging production
are mainly used for extraction of pure cellulose and starch, which further are used for paper
production or rigid plastic packaging and plastic films production. Paper based materials
because of poor vapour and oxygen barrier properties are used for short shelf life and fast food
packaging and at the end of life should be mechanically or biologically recycled. Energy
recovery is a second end-of-life option. Plastic packaging should be designed as re-usable
and/or recyclable and applied for longer/long shelf life food and beverage products.
Composites reinforced with natural fibers is another and fast growing plant origin resources
application area. Many researchers had indicated, that bio origin composites reinforced with
natural fibers are cheaper, more environmental friendly, has better thermal and mechanical
properties, however because of natural fiber hydrophilicity, applications for the food packaging
is still limited. Bio-origin plastic matrix and natural fibers filler composite materials could be
used for short-medium shelf life packaging production. Fossil based composites reinforced with
natural fibers are less hydrophilic, however are nor recyclable and in case of food packaging
production should be only designed as reusables. PLA (Polylactic acid), PHA
(Polyhydroxyalkanoates) and other bio-origin biodegradable plastics and natural fiber
composites are biologically recyclable.
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Genomic traces of human-mediated selection in local sheep breeds
in Slovakia
Nina Moravčíková, Radovan Kasarda, Mária Mészárosová, Gábor Mészáros, Ivan Pavlík &
Milan Margetín
The diversity of animal genetic resources has a huge impact on the functionality and
sustainability of food production. This system also directly ensures non-productive tasks related
to the natural environment's sustainability and contributes to the health, nutrition, and food
security of the landscape through the whole spectrum of animal food resources. In recent
decades, there has been a significant decline in animal genetic diversity, locally and globally.
This "genetic erosion" is caused by a high selection pressure to specialize in a given
performance direction favouring the use of a low number of high-performance breeds. This
study aimed to assess the effect of human-mediated selection on the genome of two
autochthonous sheep breeds, Original Valachian sheep as a primitive, rare breed and Improved
Valachian sheep as a conventional robust mountain breed. Overall, 94 Original Valachian and
72 Improved Valachian sheep samples were collected in 2019-2020. Nuclear DNA samples
were genotyped by GGP Ovine50k BeadChip. Two methodological approaches were used to
identify the genomic traces of selection in the genomes of tested sheep breeds, a scan of the
genome-wide level of linkage disequilibrium and Wright's FST index. This study suggested that
the selection for specific traits of interest has left in the genome of Improved Valachian sheep
significant traces that differentiated it not only phenotypically from Original Valachian sheep
and other local and commercial sheep breeds. Thus, it can be concluded that autochthonous
breeds carry unique sets of genes that can be important in restoring lost diversity, mainly in
cosmopolitan breeds.
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Exploiting the invaders. A case-study on utilisation of two invasive alien
species in Poland
Remigiusz Panicz, Piotr Eljasik, Małgorzata Sobczak, Natalia Śmietana, Oliwia Radoń &
Sławomir Lisiecki
Over the last century number of invasive alien species introductions has been constantly
increasing worldwide. One of the main factors that help aquatic invasive species to inhabit new
areas is climate change, which creates favourable conditions in places, where their existence
was previously difficult. The aim of this study was to assess nutritional value and exploitation
potential of two non-indigenous species from freshwater and marine environments i.e., spinycheek crayfish (Faxonius limosus) and gulf wedge clam (Rangia cuneata). Samples were
respectively caught by free diving from Lake Sominko (Poland) and collected by hand inside
in southern Baltic region (Świnoujście, Poland). Chemical composition (protein, fat, elements),
amino acid profile and fatty acid profile were analysed for edible parts of both species. The
analysis showed that meat of the spiny-cheek crayfish had low level of fat (0.26%), with a
favourable of fatty acids, and a very high quality of fat (PUFA:SFA, n-6/n-3ratio,
hypocholesterolemic/hypercholesterolemic ratio, index of atherogenicity, index of
thrombogenicity) and protein (high chemical score and essential amino acids index).The edible
part of the gulf wedge clam had also low level of fat (0.93%), although lower quality of fat
(lower h/H and higher AI) and protein (low CS, with leucine being the most limiting amino
acid) comparing to the meat of F. limosus. Despite the differences, both species could be
potentially introduced on the local food market without compromising seafood safety.
Furthermore, promoting consumption of invasive species may result in reduction of alien
species population and preservation of the local biodiversity.
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Effect of osmotic dehydration process in polyols solutions on
bioactive compounds and sugars content of organic strawberries
Katerzyna Rybak & Małgorzata Nowacka
Due to the growing health problem connected with obesity a lot of effort is put to change
different products to be less caloric. One of the popular process is osmotic dehydration (OD),
which is conducted at room temperature and reduces the energy consumption of the drying
process, usually applied after osmotic dehydration. The effect of osmotic dehydration results in
a better taste of the final product. However, fruits and vegetables are usually dehydrated using
a high concentration solution of sucrose as an osmotic agent. In the last years, in this area,
different solutions are looking at. Thus, the aim of the study was to evaluate the effect of the
osmotic dehydration process in polyols solutions as mannitol and sorbitol (20, 30, and 40%
concentrated solutions) on bioactive compounds and sugars content of organic strawberries var.
Roxana. The OD process was conducted for 180 minutes and the results was compared to the
standard solution, which was 50% sucrose solution. During the OD process the polyphenols,
antioxidant activity (DPPH, ABTS, and reducing power) and sugars (sucrose, glucose,
fructose), as well as polyols content, was measured. The bioactive compounds of strawberries
during osmotic dehydration were reduced, which was connected with the mass transfer from
fruits to the osmotic solution, regardless of used osmotic agents. With the increasing
concentration of the osmotic solution, a higher reduction of bioactive compounds was observed.
Furthermore, after OD in polyols strawberries contained a high amount of the polyols and a
reduced amount of sucrose, glucose, and fructose.
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Plant surfactants – a promising agent for creation multifunctional
emulsion containing bioactive components
Wojciech Smułek, Aleksandra Makiej, Maciej Jarzębski & Ewa Kaczorek
There is a growing demand for multifunctional pharmaceutics, foods, and cosmetics, based on
natural products. The use of natural substitutes for synthetic emulsifiers and stabilizers of
multiphase systems is still encountering difficulties and hence there is a growing need for
research in this area to propose new formulations that can be used in the food, cosmetic and
pharmaceutical industries. In the light of these facts the aim of this study was to develop the
formula of W/O and O/W emulsions based on natural oils stabilized with plant extracts, which
will contain medicinal substances. Hemp seed oil (HSO), poppy seed oil and rapeseed oil were
tested. Plant extracts of surface active properties, like Saponaria officinalis L. root extract and
Berberis vulgaris L. bark extract, were tested as emulsifiers. As a model pharmaceutic active
substance diclofenac was chosen. To evaluate the properties of the emulsions several analytical
methods were applied. They include particle size measurements with laser dispersion methods
as well as spectroscopic analysis in UV-Vis and infrared (IR) spectra range. Additionally, the
stability of the emulsions were evaluated after measuremets of the volume of emulsified layer
over the time. Moreover, surface and interface tension of emulsions components were measured
using tensiometer with platinium ring. At the same time, there were conducted microbiological
studies with probiotic bacteria to assess the environmental and health safety of the emulsions.
The presented research has shown the great potential of nano-, and microemulsions created
using plant extracts rich in glycosidic compounds belonging to the saponin group. The most
stable systems were obseverd for hempseed oil which was selected for further, detailed analysis.
According to calculated emulsifying indexes, an emulsion composed of 95 % of HSO and 0.5
g/L of Berberis vulgaris L. extract had the best stability. All from the chosen systems (with or
without the diclofenac addition) do not affect metabolic functions of the probiotic bacteria of
strains from genus Lactobacillus. This resulted in several emulsion systems with high merit and
high applicability i.e. for biomedical, pharmacological, as well as food solutions, and products.
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Palm oil consumption and its influence on lipid metabolism in rats
Karol Wlodarczyk & Joanna Sadowska
Palm oil is characterized by saturated fatty acids, but also antioxidants and bioactive
compounds. The aim of the study was to evaluate and compare the impact of diet containing
palm or rapeseed oil on: feed intake, energy intake, body weight gain, amount of intestinal fat,
glucose, total cholesterol, its HDL and LDL fractions and triacylglycerols levels in the plasma
of animals. The tests were carried out on 20 female rats divided into two groups: control
receiving feed containing rapeseed oil (3% of the component feed composition), and
experimental-fed with the same amount of palm oil (from the fruit pulp of Guinea oil, cold
pressed, refined). Considering the lack of differences in feed intake, the amount of energy
consumed and comparable weight gains of the tested animals in the control and experimental
group, it can be stated that palm oil does not affect the changes in the feeling of satiety and
directions of energy use by the tested animals. Animals fed with palm oil feed have statistically
significantly higher plasma glucose level compared to control group, with less deposition of
perienternal adipose tissue. Despite the lack of statistically significant differences in blood lipid
parameters between the groups of animals tested, lower (favourable) values of CRI I, AC were
found in animals fed with palm oil feed. This was due to an increase in HDL-cholesterol
concentration in the plasma of this group of animals and could be associated with a lower risk
of developing cardiovascular diseases due to blood lipid disorders.
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