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EDUCATIONAL ACTIVITIES OF THE INTERNATIONAL CARPATHIAN
SCHOOL IN THE CONTEXT OF SUSTAINABLE DEVELOPMENT GOALS

Valeriy Mykhaylenko, Mykola Blyzniuk

International Carpathian School is a fast-growing volunteer project in Kosiv, Ivano-Frankivsk region, Ukraine, de-
signed as a local centre of non-formal education to address youth adaptation to the globalized world. It intended to
overcome the existing gaps in the education of socially conscious youth, finding optimal ways of skill-sharing activities
to local communities. Among others, the school is oriented for delivering knowledge, skills and attitudes of the EU best
practices in the field of municipal solid waste management (MSWM). In a broader meaning, the Carpathian School
Agenda serves for the environmental protection of the vulnerable mountain landscapes to meet the Sustainable Devel-
opment Goals Ukraine-2030 (hereof and after SDG), entered in force by the Decree of the President of Ukraine in or-
der to ensure the national interests of Ukraine in relation to sustainable economic development [1]. The School activity
is aligned with both SDG-4 "Quality education™ and SDG-11 "Sustainable cities and communities”. It has an interdis-
ciplinary approach to learning where academic concepts of geoscience are coupled with real-world lessons. Carpathi-
an Winter School hosted researches from Ukraine, Georgia and Armenia together with five educational entities from
Baltic Sea Region (BSR). Scholars were exposed to a cross-cultural experience that facilitates connections between the
classroom and the world around them. Simultaneously, the School is providing a prospect to local scientists in main-
taining professional links with their foreign colleagues and obtaining hands-on scientific information on MSWM. Hav-
ing a central geographical position and well-developed informal tuition activities, the Carpathian School may have a
good chance to become a placement for students’ mobility, people-to-people contacts and promoting youth employabil-
ity that is coherent with The Eastern Partnership (EaP) policy [2]. The educational project of the Swedish Institute
LASUWAMA [3], which was considered at the Carpathian Winter School, combined researchers from Ukraine, Geor-
gia and Armenia with five educational institutions of the Baltic Sea region. Representatives of EU universities, involved
in the development of educational programs, provided the relevant knowledge and skills, needed to students for gaining
an in-depth understanding of the sustainable development concept [4], including, inter alia, access to further vocation-
al training in EU countries
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1. Introduction
Over the past decades, the global trend of scientific

and informal education; and adapted educational materi-
als to the human resources needs.

and educational research lies in the field of education for
sustainable development (ESD) [5]. Nearly all universities
had been reformed their curricula and introducing new
forms of academic recognition and quality assurance of
education. Municipal solid waste management (MSWM)
takes one of the most important environmental concerns in
global and regional dimensions. It is recognized as one of
the most challenging areas in the European Union (EU)
member states and also in Eastern Partnership (EaP) coun-
tries of Central and Eastern Europe. The multidimensional
nature of MSWM has stipulated many problems in EaP
countries that are seeking progressive integration into the
civilized European space.

In 2012 European Commission presented its Re-
thinking Education Strategy, which called for a funda-
mental shift in education and a greater focus on “learning
outcomes” that can help to solve 21st-century problems.
Since 2015, the universities are recognized ESD as a
driving force that unites educational entities of formal
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Waste management as a final phase of consump-
tion of natural resources is an essential part of the envi-
ronmental balance that indicates the quality of life and
cultural level of civilised society. Achieving the Sustain-
able Development Goals (SDGs) is about producing tan-
gible results that improve people’s lives in EaP countries.
This is a dynamic process of adaptation, learning and
action [6]. Attainment of the SDGs requires support at
the highest level and involvement of all relevant actors in
society, responsible for equitable social development;
sustainable economic growth and employment; effective,
accountable and inclusive management for gaining the
environmental balance.

The SDGs should ensure the national integra-
tion of efforts for economic growth and the need for
environmental management. International donors often
played an important part in speeding these trends.

This publication aimed at discussing measures,
suggested by an international project entitled “Strength-
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ening BSR Universities Network on Landscape Sustain-
ability and Waste Management” (acronym LASU-
WAMA) to achieve objectives of Goal 4 “Quality educa-
tion” and Goal 11 “Sustainable cities and communities”
in participating EaP countries [3].

2. Literary review

Achieving SDG-30 is about producing tangible
results that improve people’s lives in the Eastern Partner-
ship (EaP) countries [5]. This is a dynamic process of
adaptation, learning and action [6]. In a wide context, the
EaP supports delivery on key global policy goals, set by
the UN 2030 SDG and the Paris Agreement on Climate
Change [7].

ESD is one of the key aspects of the curriculum in
modern Western European universities. The formation of
an active civic position requires innovative approaches in
education. Currently, there is no universal model of ESD.
The dominant function in this process should be provided
by universities as carriers of multidisciplinary disciplines
[8, 9]. The special emphasis of the Carpathian School is
placed on Quadruple Helix Cooperation that is considering
universities as drivers of a sustainable society [10].

The transition from a totalitarian system to demo-
cratic governance and ensuring the principles of SD is
very slow and ambiguous in Ukraine. The reality of
nowadays clearly reflects the urgency to put in place the
ESD principles into all levels of education.

Mountains are highly vulnerable to human and
natural ecological imbalance. Management-related activi-
ties foresee encouraging policies that would provide in-
centives to local people to undertake conservation and
regenerative measures [4]. Social problems are common
to EaP countries that faced with the problem of poor
population that loses the resource for existence. So, solv-
ing the environmental problem, reducing the load on the
landfills, is worth discussing the topic of how to find an
expedient way to help the poor and homeless.

Ukraine. According to official data, Ukraine pro-
duces about 45 million m® of waste annually, which is
buried on 6.7 thousand dumps and landfills with a total
area of more than 10 ha. The footprint of MSW landfills
is up to over a thousand ha [11].

An exit pole, provided recently in Ukraine, indi-
cated that about 48.8 % of the polled citizens responded
that waste management has the most priority among en-
vironmental problems [12]. The increasing of bulk waste
takes the second place among the most acute environ-
mental problems (37.4 % of respondents). Most of the
efforts now focus on developing a new waste manage-
ment policy by adopting appropriate strategies and plans
that reflect the main European principles and approaches
in this area.

The Ukrainian Government has approved the
National Waste Management Strategy in 2017. The
strategy provides the organization of separate waste
collection in 5000 settlements by the 2030 year, con-
struction of 240 waste reception centres and 735 waste
recycling facilities, closing and reclamation of exist-
ing 5700 MSW landfills. The level of MSW recycling
should increase to 20 % of the total volume (2017 —
3.04 %). The declared MSWM policy is not coherent
with the social behaviour of citizens. Only 35.7 % of

Ukrainian residents are separate household waste at
home, although 60.2 % believe that this daily practice
will help to preserve the environment in Ukraine.
There are 29.1 % of citizens, who avoid buying dis-
posable plastic products, and almost half of respond-
ents (48.2 %) still use disposable plastic bags [12].

Today, the development of mountainous areas is
one of the tasks, defined in Ukraine by the State Strategy
for Regional Development for the period up to 2020.
Local authorities are already actively working based on
the new A Macro-regional Strategy for the Carpathian
region [13].

Georgia. Waste management is one of the main
problems that face Georgia. Landfilling is the basic tech-
nique of MSW waste disposal. Waste is placed on mu-
nicipal landfills without any sorting or separation. It is
not compacted, covered or insulated due to lack of ma-
chinery. The MSW cleaning service is applied mainly in
large cities and district centres, such as Thilisi, Kutaisi
and Batumi. Many old landfills do not follow basic waste
management standards. The majority of landfills are lack
of leachate drainage and collection systems.

Rural residents usually arrange landfills in adja-
cent ravines, along the road, or on the banks of rivers, so
there are hundreds of uncontrolled spill dumps in the
country. There are no incineration technologies yet, and
only some types of wastes, such as oil waste, plastic and
packaging, are processed in limited quantities by private
companies. Polluted groundwater is one of the linked
concerns that is posing a serious threat to the local water
streams and contaminates international water bodies. The
Poti city landfill is the exact cause. It lis ocated at the
Rioni river bank without any precautions to avoid leach-
ate pollutants.

Continuing public information and education ini-
tiatives are required to encourage people to change how
they live, to become more sustainable.

Armenia. The Republic of Armenia has hundreds
of landfills and various dumpsites across the country. To
date, not one has been constructed to even the minimal
accepted industry standards. In the urban areas, there is a
real and growing potential for a public health calamity.
Uncontained leachates, dangerous methane build-ups and
uncontrolled burning are all capable of introducing toxins
into the air, streams and water tables around densely
populated areas. Recycling inorganic waste is one way
forward with major potential [14].

Solid waste management also remains the most
problematic challenge for Armenian cities. To illustrate,
a baseline study of 40 Armenian cities showed that it
remains the first service priority for 33 of these cities
[15]. The main problems in this field can be grouped into
four performance areas:

1) lack of legislative background and a poor man-
agement system,

2) lack of appropriate equipment,

3) lack of financial capacities, and

4) a weak relationship with the public in the cit-
ies. No waste sorting, recycling, or reuse takes place at
any of them. Instead, garbage is dumped into a work-
ing area and then flattened using a bulldozer to create
a layer of garbage three meters thick [16]. The base-
line data and analysis of 24 cities showed that in some
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cities there were no services at all in the districts with
private houses.

There should be no serious obstacles to incorpo-
rating the recycling component in MSW collection and
disposal service in Armenia. Recycling in Armenia has
attractive prospects. According to the ESIA report, the
decision to include recycling or waste sorting as an op-
tion was ultimately rejected “due to affordability con-
straints, resulting from limited financial resources”. Cit-
ing “the absence of suitable district heating networks”, as
well as high operation and maintenance costs, the alter-
native solution of waste incineration, linked with energy
production for heating, was also not selected [17].

Carpathian School. ESD is gradually being intro-
duced in Ukraine, which envisages the development of
civil society and the active role of the public in the pro-
cesses of socio-economic development of the country.
This direction is actively implemented by the Carpathian
School that collect participants in the foothills of the
Ukrainian Carpathians in both Ivano-Frankivsk and
Chernivtsi regions within four last years.

Following conceptual thinking to the landscape
as a physical outcome of the mutual interaction be-
tween nature and people in a particular area, we are
sure that the landscape can be considered as the physi-
cal environment of the people, who live and work in
that area. We are using the concept of landscape ser-
vices [7, 8] throughout this paper to denote the con-
nection of the functioning of landscapes to the bene-
fits, valued by society. In this context, the quality of
landscapes means the quality of living conditions that
are assumed to be sustainable.

The Faculty of Geography of the Taras Shevchen-
ko National University of Kyiv arose the idea to hold a
joint Carpathian School together with local government
and regional environmental organizations. This statement
lies in line with the regional development of Ivano-
Frankivsk oblast. An Agency for the Regional Develop-
ment of the lvano-Frankivsk region was created to en-
hance the social and economic progress of the Carpathian
region [17].

3. Research aim and tasks

This study aims to introduce ESD as a tool for
transferring the EU best practice in municipal waste
management to the local mountain area of Ukraine,
Georgia and Armenia through gaining knowledge and
establishing a dialogue among the LASUWAMA partici-
pating countries.

The Carpathian School international Board elabo-
rated the tuition plan that included the LASUWAMA
segments on Sustainable waste management; Energy-
saving technologies; Adapting to climate change Land-
scape remedial operations; and MSWM best practice.

To achieve the stated goal, we aim to fulfil the
following objectives:

1. Defining the stakeholder groups for operations
within the Quadruple Helix model.

2. Introducing the SDGs-2030 through gaining
knowledge and establishing a dialogue within the
LASUWAMA project.

3. Establishing direct international links among
the universities, civic organizations, local communities,
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practitioners and local officials that may bring synergy
effect to transfer MSW technologies to the vulnerable
mountain regions.

4. Promoting the practical implementation and
dissemination of innovation; to develop international
relations to create bases for engineering practice and test-
ing of scientific research results

5. Strengthening collaborative activity among
Ukrainian local stakeholder’s groups, such as local uni-
versities, National Natural Parks, Civic Society Organi-
sations (CSO), practitioners and local government.

4. Research methodology and methods

One of the project activities is going to take place
at Carpathian Winter School, traditionally conducted in
Kosiv, a small town of Ivano-Frankivsk district, Ukraine.
The targeting group is Master and PhD students, the
nominees from the participating universities of Sweden,
Estonia, Lithuania, Latvia, Ukraine, Georgia and Arme-
nia, together with their tutors and practitioners. The sup-
plementary stakeholders will include representatives of
The Ministry of Environment and Natural Resources of
Ukraine, Local Government officials, together with the
invited local experts and practitioners in MSWM. The
representatives of Ukrainian local environmental organi-
zations that are securing the interests of civil society in
the mountain region also will welcome.

The Carpathian School international Board elabo-
rated the tuition plan that included the LASUWAMA
segments on Sustainable waste management; Energy-
saving technologies; Adapting to climate change Land-
scape remedial operations; and MSWM best practice.

Learning materials, scientific papers, presenta-
tions, videos and photo information were collected at the
School depository to be available for distant learning.

5. Research results of their discussion

Quadruple Helix Cooperation

The LASUWAMA project is encompassing the
listed above EaP countries and relates to the bilateral
reference documents that will steer EaP CSF’s work for
the period 2018-2020. The project objectives are to ex-
pose Master and PhD students to multidisciplinary edu-
cational curricula that share the best practice experience
of the BSR countries. It foresees a combination of off-
the-shelf training materials in the area of municipal ser-
vices, engineering, environmental management, global
concerns and trans-boundary cooperation, aiming to meet
the EU strategy for the BSR, the EU‘s Eastern Partner-
ship and also UN SDGs by 2030 year.

The world experience of the developed countries,
as well as those in a transitional state, proves the effi-
ciency and regularity of the emergence of cluster models
in education. The formation of educational clusters has
become an important part of the state personnel policy of
many countries of the world. In Ukrainian realities, uni-
versities are the most suitable for the role of educational
clusters, which should become research sites, research
centres, open to innovations and new educational tech-
nologies [8, 18].

A combination of experienced educational entities
from the BSR with their EaP counterpart countries is a fruit-
ful idea. It foresees building the capacity of academic tutori-
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als and supplementary resources, expanding distant learning
technologies and making use of students mobilities for site
visiting, attending international conferences, schools and
workshops. Special emphasis is placed in focusing on Quad-
ruple Helix Cooperation that is considering universities as a
driver of sustainable society [19]. In the conditions of une-
ven territorial development, only synergy activities of the
state and local governments, scientists, business and public
organizations can drive rural mountains communities to
achieve sustainable socio-economic development. An ur-
gent need is to apply an integrated approach to the devel-
opment of mountain areas, based on determining their prior-
ity at the present stage. It is also necessary to solve the issue
of forming an institutional environment for the development
of mountain areas, which is an important prerequisite for
their balanced progress.

Quadruple Helix Cooperation is an affordable
way to strengthen the institutional capacity of the moun-
tain communities. In our opinion, the negative tendencies
of MSWM in EaP countries can be slowed down by con-
solidating the efforts of educational institutions of formal
and informal education, intensifying international corpo-
rate ties, introducing modern educational technologies,
new academic disciplines and adapting educational mate-
rials, developed in the BSR. An important segment is
also the improvement of the skills of teachers, officials
and managers.

Carpathian School is a successful example of a
combination of educational tools, delivered to the audi-
ence by local universities, sharing best practice of Kau-
nas University of Technology and Estonian University of
Life Sciences in landfill mining.

Carpathian School is also assisting local commu-
nities in strengthening environmental governance by fos-
tering civic involvement and transparency in governmen-
tal decision-making and educating a variety of stakehold-
ers, including schoolchildren, their families, local envi-
ronmental organisations about sustainable use of natural
resources and advanced waste management technologies.

Transfer technologies

Technology transfer is the mechanism for bring-
ing knowledge from one research area to another, from
industry developed countries to developing countries.
This mechanism is not simply copying of technology,
chains or sequence of operations. It means accepting that
knowledge through social and behavioural research, or-
ganize and diffuse information, taking into account na-
tional features, local conditions, cultural and moral fea-
tures. The global waste management practices applied up
to 50 varieties of MSW technologies, processes and types
of facilities. The majority of them are staying in line to
be recognized and absorbed by EaP countries. Speaking
of achieving SDG-30, it means fostering learning abili-
ties of the EaP countries, realizing transmission of
knowledge through transfer technologies and ensuring
effective use of that knowledge.

MSW processing in EaP countries does not yet
involve the application of high technologies, so ac-
ceptance of European practices, effective impleme-
ntation of reforms and completion of existing projects,
can boost rapid growth in the industry. We do believe
that case studies, presented by the BSR experts at the

Carpathian School, may attract communities, located in
mountain districts. Some of them are listed below.

Landfill mining, Sweden. The Environmental
Science & Engineering Group (ESEG) at Linnaeus Uni-
versity is experienced in closing the landfill life cycle
(landfill mining) since 2012. The PHYTECO project was
designed to develop a remediation strategy for the devel-
opment of the recreation park at the placement of the old
glass dump. Here designers, scientists, local volunteers
and international students joined ideas and commonly
worked for the boost of innovation and sustainable think-
ing [20].

The Orrefors project, Sweden. The Orrefors glass
factory during its performance created a lot of pollution
in the surrounding area. Dumps emerged all around the
village that affected the soil, water and all environmental
quality. This project was a cooperation among different
Quadruple Helix entities - academia, business companies
and decision-makers in Sweden, Latvia, Ukraine and
Estonia are collaborating in research and education with
a focus on ecological sustainability in glasswork regions
that are contaminated with heavy metals.

The Kudjape landfill mining project, Estonia.
This project is particularly interesting to communities
living in mountains that have limited soil amounts. It also
may serve as a good example of the previous successful
co-operation of Linnaeus University, Sweden with Esto-
nian, Latvian and Ukrainian universities [21].

Phytoremediation, Latvia.  Phytoremediation
gives a chance to rehearse the scheme of action for fur-
ther application in other countries. This is relatively in-
expensive and easy to use technology that can transform
cosy places into pleasant for visiting tourists and resi-
dents. One of the most applicable territories for such rec-
lamation is mountains and the spoil tip (a pile for stack-
ing waste rock, brought to the earth’s surface from mines
and pits).

Lifescape project, Lithuania. Good practices and
outcomes of the Lifescape project, a transnational initiative
to foster the implementation of the European Landscape
Convention in the South Baltic Region that has been carried
out in Poland, Lithuania, Sweden and Denmark.

6. Conclusions

The School curricula will focus on landscape
policy and remediation strategy for mountain regions
through sharing the knowledge and best practice
among the involved universities, their students and
local stakeholders groups. It may support capacity-
building activities by securing dissemination of new
knowledge and furthering international networking
beyond that, which universities already do by them-
selves. Thus, the educational activities of the school
contribute to the achievement of all five priority areas
of SDG-2030 in Ukraine:

1. The Carpathian School Agenda is integrated in-
to international and national policies related to ESD.

2. The four-dimensional model of informal educa-
tion, training of different stakeholders and age categories
are applied. Emphasis on the need to work together, as
provided by a Quadruple holistic model of cooperation
(education — power — business — community), is placed.
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3. Expanded opportunities for partner universities
as organizers of education to transform public conscious-
ness are provided.

4. New educational technologies have been intro-
duced to the scholars of the local lyceum.

5. Educational activities, taking place directly in
communities, are the driving force for achieving the am-
bitious SDG-2030.

The LASUWAMA project enlarged the Carpa-
thian School curricula with capacity-building activi-
ties by securing dissemination of new knowledge and
furthering international networking beyond that,
which universities already do by themselves. The
School improved national and international profes-
sional networks between academia and business,

thereby making education, research and innovation
the key driving mechanisms in sustainable MSW
management and achieving the international SDG-4
“Quality education”.
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THE IMPACT ASSESSMENT OF PLANT OILS ON UNCTUQOUSITY OF DRILLING
FLUIDS

Victoriia Dmytrenko, Yuliia Diachenko

In modern drilling conditions, characterized by the diversity of geological structure of the fields, the intense growth of
depths of wells, high temperatures, high environmental requirements for materials, complex structures of wells, and the
layout of the bottom of drilling columns are of great importance for the development of drilling. Low lubricating prop-
erties of drilling fluids not only increase the adhesion, but also provoke gutter-sealing, increase the wear of drilling
tools, including bits and downhole engines, prevent the transfer of axial load to the bottom, reduce the efficiency of
drilling destructive drilling conditions. One of the most important areas of technology improvement is the use of highly
effective synergies with the components of the mud solution lubricants with a given multifunctional effect.

Currently, the market of products and services has a fairly large selection and range of lubricants, technologies for
their application and methods of quality control of friction properties of drilling fluids. The proposed compositions of
lubricant additives are characterized by multifunctionality of action, so when they are selected, taking into account the
effectiveness in specific geological and technical conditions, it is necessary to distinguish special requirements for their
quality. Therefore today lubricants are important drilling reagents.

Lubricating additives based on natural substances — vegetable oils and animal fats — meet the increased requirements
for environmental safety of materials, used in the drilling process. Consumption of environmentally friendly lubricants
is constantly growing and requires an expansion of the raw material base for their production. From the ecological
point of view, lubricating additives based on vegetable oils are of the greatest interest. The impact of lubricating addi-
tives of crude sunflower and castor oils on physicochemical, lubricating, rheological characteristics of fresh, mineral-
ized and salt-saturated water-clay drilling fluids was investigated
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1. Introduction
Over the past decade, the situation with gas and

Any drilling fluid system is not ideal for highly
deviated and horizontal wells, but in all cases, it is clear

oil production in Ukraine has radically changed. Large
deposits are mostly depleted, and new structures are
mainly represented by deposits of low-flow, low-
permeability reservoirs. In many cases, the extraction of
hydrocarbons without the use of new technologies be-
comes very problematic. The most promising, in this
case, are technologies based on horizontal drilling.

that the drilling fluid should provide effective cuttings
removal, high lubricating properties, the stability of the
wellbore walls, especially composed of mud cake for-
mations, and the maximum possible preservation of res-
ervoir permeability. At the same time, the solution
should be, if possible, easily modified, technological in
control, and economically available. Thus, the improve-




