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Abstract: The article ams to identify key competencies of specidists in the context of the
sustainable development concept. The method of cluster analysis was used to assess the
key competencies of specidists in the context of sustainable development. The research
used the OECD Skills for Jobs database (2021), which contains estimates of surplus (score
from -1 to 0) and deficit (score from O to +1) of different skill groups of specidistsin 44
EU countries, OECD, and other countriesThe key competencies of specidists in the
context of sustainable development include systemic, strategic, critica thinking, crestivity,
cooperation, integrated problem solving, empathy, interdisciplinarity. The assessment and
andysis of workforce competencies across countries and the productivity of the employed
prove the importance of skills development for sustainable economic devel opment.
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1 Introduction

Education for sustainable development (ESD) is a component of
the worldwide process of promoting sustainable economic,
social, environmental development, the basis of which is eco-
education (EE), developed in the second half of the last century.
In this context, EE and ESD should be combined in the area of
efficient use of natural resources by people. In the first phase of
the development of eco-education, EE and ESD mainly focused
on the term’s nature, ecology, ecological crisis, finding solutions
to overcome it (Sims et a., 2013). Later, however, the idea of
assisting in the development of competencies of students,
students on environmental issues emerges. This idea began to
develop in the nineteenth century by educators and philosophers
focused on environmental issues (Mathar, 2015).

Education is key in transforming values in the context of
sustainable development. Higher education plays an important
role in working toward such change because of its impact on
future professionals. Higher education institutions play an
important role in shaping the competencies of future
professionals important for sustainable development by shaping
new knowledge, fostering the development of relevant
competencies, and raising awareness of sustainable development
issues. In recent years, many HEIls have taken steps to develop
higher education with a focus on sustainability (HESD)
(Rieckmann, 2012). Recently, a growing number of HEIs have
adopted sustainability —strategies, thus confirming their
commitment to the concept by signing dozens of declarations,
including sustainability in practical research, management. 100
ingtitutions of higher education have signed international
declarations, universities have committed to the implementation
of sustainability in their activities, education, and practical
research in the field of sustainable development. For example, in
the permanent consumption sub-industry, some universities are
initiating creative projects to change campus life and influence
the attitudes and behaviors of staff, faculty, and students toward
sustainability. In addition, initiatives in Centra and Eastern
Europe show major changes in sustainability issues integrated
into curricula, plans, especialy in the context of intensive coal
mining, urban planning (AdomBRent, et al., 2014). However,
despite the declaration of intentions and development of
sustainability policies at the national, regional, and international
level, there are few achievements in terms of holistic integration

of education in the concept of sustainable development, in
particular in curricula to develop competencies of future
professionals (Fadeeva, et a., 2010). The integration of
competencies in the concept of sustainable development into
curricula can be seen as a suitable step to ensure it. However, the
difference between the intentions and the actual activities of the
curriculum leaders to integrate competencies is evident in only a
few universities. Moreover, the wording and content of the
proposed competencies differ (Stanikiené¢, et a., 2020).

Thus, the purpose of the article is to highlight the key
competencies of specialists in the context of the concept of
sustainable development.

2 Literaturereview

The recent research in higher education in the context of
sustainability has presented the results of learning practices and
competencies that educational programs seek to develop in
students to shape them as professionas towards sustainability
(Sipos et al., 2008; Svanstrém et al., 2008; Mochizuki et d., 2010;
Wiek, et d., 2011). However, there is a great ded of debate
regarding the required set of competencies for permanency
because of the diversity of definitions of the term’s sustainability,
resilience, competence, and competence in the educational setting
(Mochizuki et al., 2010). Despite the distinction of different
concepts such as abilities, skills, abilities, knowledge, learning
outcomes, and competencies, the existence of some criticism on
the use of these terms, there is aneed to define competenciesin the
context of sustainability to facilitate their integration into
instructional programs (Wiek, et a., 2011). Wals (2010) proposes
the  dements  of sustainability competencies  or
Gestaltungskompetenz, a term used by German sustainability
educators that is based on Gestalt, which is thinking. The term
expresses students' sustainability abilities and competencies and is
defined as the ability to shape future scenarios, solve problems
through engaging, active participation in modeing and
transforming society towards sustainable practices (Barth, 2007).

In Gemany, the development of "Gestatungskompetenz'
("formative competence") (Michelsen, 2014) is discussed as a major
educational god. "Formative competence” includes a set of core
competencies that are expected to ensure active, reflective, and
cooperative participation in the direction of sustainable devel opment.
Those who possess these competencies can, through their active
participation in society, change and shape the future of society and
guideits social, economic, technologica, and environmenta changes
toward sustainable development. According to De Haan (2010), this
"formative competence" includes the following key competencies:
competence in anticipation thinking, competence in interdisciplinary
work, competence in cosmopolitan perception and change of
perspectives, competence in handling incomplete and complex
information, participator encouragement, competence in dealing with
individual position dilemma, competence in self-motivation and
motivating others, competence in reflection on individud, and
cultural models, competence in independent action, competence in
ethical action capacity for empathy and solidarity.

Wals (2010) proposed the following types of sustainable
development competencies: the ability to think prospectively,
combat uncertainty; the ability of interdisciplinary cooperation
and work; competency of open perception, cooperation,
transcultural  understanding; competency of participation;
competency of planning, implementation, implementation;
ability to feel sympathy, empathy, solidarity; ability to motivate
oneself and other team members, leadership; the ability of
remote display of individual and cultural notions.

The development of certain competencies in future professionals
is especially important to develop sustainability literacy (Stibbe,
2009), to activate students to ensure the transformation of
personal and work life or activities (Sipos, et al., 2008). The use
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of different types of pedagogies and approaches, teaching
strategies will contribute to the development of competencies
necessary for sustainability work. Critical and creative thinking
skills, problem-solving skills, action competence, collaboration,
and strategic thinking about the future should be prioritized,
which creates a responsible attitude among professionals and
empower them to make strategic changes (Wals, 2010).

There are four key implications for studying the development of
ESD competencies amongst student teachers can be drawn from
this research:

= The development of teaching and learning processes and
evaluation strategies towards the improvement of ESD
learning is an essential step to contribute to better teacher
training in this area at the university level.

= Future research needs to develop evaluation tools that can
provide information on student competence mobilization in
acontext close to their professional practice. It would enable
the exploration of the ESD competencies of student teachers
and the opportunities and challenges they face when trying
to promote these in schools.

= Interdisciplinary work and practice, critical thinking,
creativity, values clarification, management of emotions,
socia interaction, and teamwork need to be enhanced
through teacher education studies to integrate ESD in in-
service teaching.

= Envisioning aternative future scenarios and developing
future-thinking competency amongst students promotes the
challenging of existing worldviews and assumptions in
ESD, fosters responsibility and commitment, and leads to
innovation and action strategies for change. (Cebrian et al.,
2015).

ESD includes holistic and transformational education, which is
focused on educational content and results, pedagogy on the
learning environment. In particular, the content should include
the problems of environmental development and the ecology, the
problems of poverty, old consumption in educational programs
(Rieckmann, 2018).

In the context of the concept of old-growth, the OECD project
"Identification and selection of competencies' classifies the
competencies of teachers into three groups: interactive use of
tools, devices; interaction in heterogeneous groups (ability to
interact with others, teamwork, collaboration, management
skills, and conflict resolution); acting autonomously (ability to
develop and implement plans, persona projects, protection of
rights, interests, needs) (Mochizuki? et al., 2010).

Theresults of Sims et a. (2013) research indicate the importance
of experiential, interdisciplinary, and inter-institutional learning,
problem-based learning for the real-life community and natural
environment issues, as well as partnership building with
colleagues, students, and community organizations. The results
of Staniskien¢ et a. (2020) showed that the relevance of
competencies for the old development is still underestimated in
most educational programs. The analysis showed that the
competencies for development related to critical thinking and
cooperation are widely integrated, while the competencies
related to self-consciousness or pre-determined and normative
aspects are mostly absent.

Faham et al. (2017) based on the literature and viewpoints of
subjective experts, sustainability competencies included three
classes of competencies:

a) Understanding of the sustainability;

b) Skills: critical thinking in sustainability, creative thinking in
sustainability,  systemic  thinking, = empathy, and
interdisciplinary collaboration;

c) Attitudes: commitment to sustainability, respect for the past,
present, and future generations.

The results of Rieckmann (2012) show that twelve key
competencies are crucial for sustainable development, and the

most relevant skills of systems thinking, strategic thinking, and
critical thinking can be identified.

Thus, the literature generally identifies key competencies of
professionals in the context of sustainable development, the
main ones being: systems thinking, strategic thinking, critical
thinking, creativity, collaboration, integrated problem solving,
empathy, and interdisciplinarity. However, there is a lack of
research on linking the role of competencies in sustainable
development.

3 Materials and research methods

Methods

The method of cluster analysis was used to assess the key
competencies of gpecialists in the context of sustainable
development. The cluster analysis is a generalized name for a
fairly large set of agorithms used to create a classification. In
this research, the attributes of the ball scores of the specialists
competencies, namely the excess or deficiency of competencies.
In the process of countries' classification according to the
competencies, distances between clusters are calculated,
reflecting the degree of similarity, proximity of objects
(countries) to each other according to the whole set of used
attributes. The measure of closeness and the degree of objects
similarity are presented as the inverse of the distance between
objects based on Euclidean distance:

-

i1

Where dik — distance between 1 thand K th objects;
Xij and ij — numeric values of J th variable for | th and

k th objects accordingly;
M — the number of variables used to describe the object.

Data

The research uses the OECD Skills for Jobs (2021) database,
which contains surplus (-1 to 0) and deficit (0 to +1) estimates of
various skill groups in 44 EU, OECD, and other countries
(Argentina, Brazil, Bulgaria, Cyprus, Maaysia, Peru, Romania,
South Africa) for 2020. In total, the database provides skill
assessments for the following skill groups:

1) Basic Skills (Content);

2) Basic Skills (Process);

3) Socid Skills;

4) Complex Problem Solving Skills;

5) Technica Skills;

6) Systems Skills;

7) Resource Management Skills. A clustering of the region was
carried out according to the skills assessments.

At the second stage, a polynomial model of the relationship
between skills scores in different countries and the labor
productivity of an employed worker was constructed, to estimate
which GDP per person employed between 2015 and 2020 was
used (average growth).

4 Results

There was made a tree-structured diagram to determine the
number of clusters of countries (Figure 1). The figure shows this
diagram. It allows schematicaly identify three groups of
countries' clusters by assessments of surplus/deficiency of skills
in various sectors of the economy:

1) thefirst group with adeficit within 0.6 — 1 points;
2) the second group with a deficit of skills 0.4 — 0.6 points;
3) thethird group with adeficit of skills 0.2 — 0.4 points.
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Tree Diagram for 41 Cases
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Figure 1 — The tree-structured diagram
Source: author's elaboration based on OECD (2021a).
The diagram of the average values of competency surplus/deficit that there are significant differences between countries in the
scores for each country within each cluster (Figure 2) indicates development of the skills needed for sustainable development.
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Figure 2 — The average skills score diagram for each country within each cluster
Source: author's elaboration based on OECD (2021a).
France, Germany, Greece, Latvia, Li_thuania Luxerr_lbourg, New
Table 1 shows the Euclidean distances between clusters, Zedand, NO”ggfﬁﬁg’:‘;g‘;l:ﬂg’ F?(’)Vr;‘d;i“f””ze”a“d'
|nd!c§t| ng significant differences in the values of surplus and No.2 Denmark, Finland, Icaland, Irdland, Italy, Netherlands, Portugd,
deficit skills assessments across country clusters. For example, ) i Spain, Bulgaria, South Africa _
the similarity between cluster 1 and cluster 2 is low: the No.3 Chile, '?<Lfﬁggg’mMAe;;:noiii;,l?gzﬁ'%e;;;:rggd United
Euclidean distance is 0.1685; between cluster 1 and cluster 3 is Source: author's elaboration based on OECD (2021a).

0.1132; between cluster 2 and cluster 3 is 0.2669.
To estimate the dependence between the influence of specialists

zi—iablgntl_ Eu&grizagi g:tninéfb%?évsfn gLuaslters. Distances below competencies on productivity, which determines the stable
agEuc"d'eaan & economic development, the linear dependence model was built
distances No.1 No. 2 No.3 (Figure 3). This dependence explains the constancy of economic
No. 1 0,000000 0,028411 0,012829 development of the country depending on the skills of the labor
No. g 0’158255 0,000000 0071289 force by 5,45%, which indicates the presence of other significant
No. 0113265 Cusas mgffgggg 0000000 factors of influence on the provision of stable productivity.
No. 1 Australia, Austria, Belgium, Canada, Czech Republic, Estonia,
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Figure 3 — The dependence between estimates of skill
surplus/deficit (average of al skill groups) and countries labor
productivity (average of GDP growth per person employed
between 2015 and 2020)

Source: author's elaboration based on OECD (2021a; 2021b).

At the same time, the estimated polynomial model also confirms
that there are three groups of countries with different estimates of
surplus/deficit competencies, which have different effects on the
productivity of the employed in different countries. Consequently,
the mean value of the competency deficit estimate of the first
cluster is 0.13506 (insignificant skill deficit) with a mean value of
0.44% growth in the productivity of the employed between 2015
and 2020. The average value of the second cluster's competency
deficit score is 0.2801 (significant skill deficit), with an average
value of employment productivity growth of 0.73% during 2015
2020. The average value of the competency surplus assessment of
the third cluster is -0.0134 (virtudly no surplus skills), with an
average value of employment productivity growth of 1.07% during
2015-2020. Hence, the assessment and analysis of workforce
competencies in different countries and the productivity of the
employed prove the importance of skills development for
sustainable economic development.

5 Discussion

In the process of receiving formal education, the student receives
a primary low level of competence (basic process and content
sKills), characterized by varying degrees of mastery of specific
knowledge, skills, and abilities. The main thing at this stage is
the formation of primary competencies, i.e., formation of the
need to study and preserve a healthy natural environment around
oneself from an early age, formation of the ability to perceive
nature as the essence of our life and oneself as an organic part of
the nature. The initial (2nd) level of generalization of specific
knowledge is weakly involved. New facts and phenomena are
memorized and serve as a basis for the formation of reflexive
behavior. The intermediate level of competence is acquired in
college and further on at the bachelor's level, where basic
concepts and abilities to trace genera interrelations between
human activity and environmental behavior in general and
concerning a specific area of human activity are formed. As a
result, a person becomes able to apply inductive methods of
matching specific knowledge, which leads to the formation of a
higher level of generdization, the understanding of the essence
of specific phenomena is formed. However, inductive methods
are fundamentally unsuitable for obtaining a true general idea of
the essence of the observed phenomena.

In the vast mgjority of cases, incomplete induction, which is
used to conclude about, for example, the conseguences of
environmental disasters, is intuitive in nature, where the process
of inference is not logical in the full sense. The result is a system
of knowledge in which new phenomena or theories are poorly
aligned with a person's knowledge system. Such a system is
"unstable" and prone to collapse. "Stopping” the student at the
2nd level of competence formation inevitably leads in the future
to "rolling back" to a lower level of competence, as gradual
destruction of the "unstable" system of knowledge leads to loss
of life reference points, deformation of worldview or contributes
to the transformation of the system of knowledge into an
orthodox system.

The next, high level of competence is acquired at the second and
third stages of higher education in masters and post-graduate
courses. The knowledge system, formed, as arule, as a result of
quality but classical education, based on memorization of many
facts, is "flexible" but "passive'. At this level, it is most
important to form the skill of systematizing incoming
information and aligning it with the existing multi-level
knowledge system. Without this type of skill, there will be a
decrease in its competence over time, and such knowledge
cannot guarantee the planned and consistent implementation of
managerial decisionsin the field of sustainable development.

Formation of the system of sustainable development competencies
can take place based on deep ecological education, the obtaining of
which is seen today in the concept of "Lifelong learning”. At the
same time, eco-education must be comprehensive and continuous
in nature: from the development of a child's reflex to systematic
professiona development of managers of enterprises, ministries,
and departments in the field of assessing the impact on the
environment and its protection. Taking into account that in modern
conditions of comprehensive informatization and development of
distance education, (when education is no longer a process of
transferring knowledge in the traditional form through a teacher in
a classroom, and the emphasis is shifted to the ability to learn and
to independent mastering of knowledge) the task of the teacher,
including as a developer of materias online learning, development
of the need to seek knowledge and formation of a worldview that
allows perceiving, isto generalize and analyze information through
the lens of the ecological danger of the phenomena and processes
that occur in the world.

6 Conclusion

The key competencies of specidists in the sustainable
development context include systemic, strategic, critical
thinking, creativity, cooperation, integrated problem solving,
empathy, interdisciplinarity. The study identified three groups of
country clusters according to assessments of surplus/deficit
competencies of specialistsin different industries:

1) thefirst group with adeficit within 0.6 — 1 point;
2) thesecond group with adeficit of skills 0.4 — 0.6 points;
3) thethird group with adeficit of skills 0.2 — 0.4 points.

The constructed dependence of the employees productivity on
the skills' level explains the constancy of the economic
development of the country depending on the skills of the labor
force by 5.45%, which indicates the presence of other significant
factors of influence on the provision of stable productivity.
There are three groups of countries with excellent estimates of
surplus/deficit competencies, which have different effects on the
productivity of the employed in different countries.
Consequently, the mean value of the competency deficit score of
the first cluster is 0.13506 (insignificant skills deficit) with a
mean vaue of 0.44% growth in employment productivity during
2015-2020. The average value of the second cluster's
competency deficit score is 0.2801 (significant skill deficit), with
an average value of employment productivity growth of 0.73%
during 2015-2020. The mean value of the competency surplus
assessment of the third cluster is -0.0134 (virtually no surplus
skills), with an average value of employment productivity
growth of 1.07% during 2015-2020. Thus, the assessment and
analysis of workforce competencies in different countries and
the productivity of the employed prove the importance of skills
development for sustainable economic development.

Literature:

1. Adomf3ent, M., Fischer, D., Godemann, J., Herzig, C., Otte, I.,
Rieckmann, M., & Timm, J. (2014). Emerging aress in research
on higher education for sustainable development—-management
education, sustainable consumption and perspectives from
Central and Eastern Europe. Journal of cleaner production, 62,
1-7. Available at: https://asu.pure.elsevier.com/en/publications/
emerging-areas-in-research-on-higher-education-for-sustainable-
de

-130-



AD ALTA

JOURNAL OF INTERDISCIPLINARY RESEARCH

2.Barth, M., Godemann, J., Rieckmann, M., & Stoltenberg, U.
(2007). Developing key competencies for sustainable
development in higher education. International Journal of
sustainability in higher education. Vol. 8 No. 4, 2007. pp. 416-
430. Available at: https://classdat.appstate.edu/FAA/TEC/balllf/
Files%20for%20Benton/Articles/1630631.pdf

3.Biasutti, M., & Surian, A. (2012). The students' survey of
education for sustainable development competencies: A
comparison among faculties. Discourse and Communication for
Sustainable  Education, 3(1), 75-82. Available at:
https://sciendo.com/article/10.2478/v10230-012-0005-y
4.Cebrian, G., & Junyent, M. (2015). Competencies in education
for sustainable development: Exploring the student teachers
views. Sustainability, 7(3), 2768-2786. Available at:
https://www.mdpi.com/2071-1050/7/3/2768/htm

5.De Haan, G. (2010). The development of ESD-related
competencies in  supportive ingtitutional  frameworks.
International review of education, 56(2), 315-328. Available at:
https://www.scirp.org/(S(351j mbntvnsjtlaadkposzj€))/reference/
ReferencesPapers.aspx?Referencel D=1197285

6.Fadeeva, Z., & Mochizuki, Y. (2010). Competencies for
sustainable development and sustainability: significance and
challenges for ESD. International Journal of Sustainability in
Higher Education, 11(4), 391-403. Available at: https.//www.res
earchgate.net/publication/243973095_Competences for_sustain
able_development_and_sustainability_Significance_and_challen
ges for_ESD

7.Faham, E., Rezvanfar, A., Mohammadi, S. H. M., & Nohooji,
M. R. (2017). Using system dynamics to develop education for
sustainable development in higher education with the emphasis
on the sustainability competencies of students. Technological
Forecasting and Social Change, 123, 307-326. Available at:
https://ideas.repec.org/aleee/tef 0so/v123y2017icp307-326.html

8. Mathar, R. (2015). A whole school approach to sustainable
development: Elements of education for sustainable
development and students competencies for sustainable
development. In Schooling for Sustainable Development in
Europe (pp. 15-30). Springer, Cham.

9.Michelsen, G. (2014). Education for Sustainable
Development. Status Quo and Perspectives. Yearbook of
Research in Arts Education. Minster: Waxmann, 121-9.

10. Mochizuki, Y., & Fadeeva, Z. (2010). Competences for
sustainable development and sustainability: Significance and
challenges for ESD. International Journal of Sustainability in
Higher Education. 11 (4), 391-403. Avallable at:
https://doi.org/10.1108/14676371011077603

11. Mochizuki, Y., & Fadeeva, Z. (2010). Competences for
sugtainable development and sustainability: Significance and
challengesfor ESD. International Journal of Sustainability in Higher
Education. Available a: https//www.researchgate. net/profile/
Zinaida-Fadeevalpublication/243973095_Competences for_
sustainable_development_and_sustainability Significance and_chal
lenges for_ESD/links/5f82eed4458515b7¢f 7711 ce/ Competences-
for-sustai nable-devel opment-and-sustainability-Significance-and-
challenges-for-ESD.pdf

12. OECD (2021a). Skills For  Jobs.
https://www.oecdskillsforjobsdatabase.org/#FR/_
13. OECD (2021b). Level of GDP per capita and productivity.
Available at: https://stats.oecd.org/Index.aspx?DataSetCode
=PDB_LV

14. Rieckmann, M. (2012). Future-oriented higher education:
Which key competencies should be fostered through university
teaching and learning?. Futures, 44(2), 127-135.

15. Rieckmann, M. (2018). Learning to transform the world:
Key competencies in Education for Sustainable Development.
Issues and trends in education for sustainable development, 39,
39-59.

16. Sims, L., & Fakenberg, T. (2013). Developing
Competencies for Education for Sustainable Development: A
Case Study of Canadian Faculties of Education. International
Journal of Higher Education, 2(4), 1-14.

17. Sipos, Y., Battisti, B., & Grimm, K. (2008). Achieving
transformative sustainability learning: engaging head, hands and
heart. International journal of sustainability in higher education.
Available at: https://www.scirp.org/(S(i43dyn45teexjx455q|t
3d2q))/reference/ReferencesPapers.aspx ?Referencel D=1432201

Available at:

18. Staniskiené, E., & Stankeviéiiite, Z. (2020). The Integration
of Competencies for Sustainable Development: A Case of Study
Programs in a Non-elite University. In Universities as Living
Labs for Sustainable Development (pp. 589-604). Springer,
Cham.

19. Stibbe, A. E. (2009). The handbook of sustainability
literacy: Skills for a changing world. Green Books. Available at:
https://sustainability.glos.ac.uk/wp-content/upl oads/2017/07/
Handbk-Sustai nability-literacy-EC-16092020.pdf

20. Svanstrém, M., LozaneGarcia, F. J., & Rowe, D. (2008).
Learning outcomes for sustainable development in higher
education. International Journal of Sustainability in Higher
Education. Available at: https.//www.researchgate.net/profile/
M agdal ena-Svanstroem/publication/228358064_L earning_
Outcomes_for_Sustainable_Development_in_Higher_Education/
1inks/09e41507¢587276fd5000000/L earning-Outcomes-for-
Sustainable-Devel opment-in-Higher-Education.pdf

21. Wals, A. E. (2010). Mirroring, Gestaltswitching and
transformative social learning: Stepping stones for developing
sustainability competence. International Journal of
Sustainability in  Higher  Education. Available at:
https://www.researchgate.net/profile/Arjen-Wals/publication/
263372996_Mirroring_Gestaltswitching_and_transformative_so
cia_learning_Stepping_stones for_developing_sustainability _c
ompetence/links/5989a704aca27266adade497/Mirroring-

Gestal tswitching-and-transformative-social -l earning-Stepping-
stones-for-devel oping-sustai nability-competence.pdf

22. Wiek, A., Withycombe, L., & Redman, C. L. (2011). Key
competencies in sustainability: a reference framework for
academic program development. Sustainability science, 6(2),
203-218.

Primary Paper Section: A

Secondary Paper Section: AM

-131-





