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Course Title

United Nations Sustainable Development Goals and Goal 13

General Information
A general description of the required education/training, outlining the main objectives and explaining the need
for this education/training at the organizational/national/regional level.

The Sustainable Development Goals adopted at the UN Sustainable Development
Summit serve as guiding benchmarks for all countries in addressing the current needs
of humanity while protecting the interests of future generations, particularly their
need for a safe and healthy environment. Therefore, proficiency in methods for
achieving these goals is an essential competency for future researchers, whose work
should contribute to ensuring the sustainable development of their country.

In particular, achieving Goal 13 — climate change mitigation — is a direct
responsibility of environmental specialists and professionals in environmental
protection technologies. Successful completion of this educational component
requires enrollment in a Doctor of Philosophy (PhD) program.

Audience
The primary target audience of the course, as well as any secondary audience that may influence decisions
regarding the course structure or content.
The expected level of knowledge and skills of the primary audience (current or minimum required), along with
other factors (such as cultural characteristics, level of technical proficiency, access to the internet) that should
be considered when planning the course, as they may affect the selection of teaching methods, materials, and
approaches to interaction with learners.

PhD students specializing in 183 “Environmental Protection Technologies.”

The course may also be attended by management staff and academic instructors
undergoing professional development.



Competencies
Training needs at the individual or organizational/national/regional level, as well as a description of how
these needs were identified and recognized as relevant.
The competencies that the training will aim to develop.

Active climate change poses a threat to urban development and creates a vicious cycle
of negative effects. It increases the burden on microclimate regulation systems and
stormwater drainage systems, contributes to the deterioration of conditions for certain
technological processes, and negatively affects human health, leading to increased
demand for pharmaceutical production. All of this results in higher energy
consumption, intensified thermal pollution of the atmosphere, and increased
greenhouse gas emissions, which further accelerates global warming.

At present, it is critically important for the survival of humanity to train researchers
capable of responding effectively to climate change and slowing its further
progression.

As a result of studying this educational component, students will acquire the
following competencies:

ІК. The ability to generate new ideas and solve complex problems in the field of
research and innovation in environmental protection technologies, which involves a
profound rethinking of existing knowledge and the creation of new integrated
knowledge and/or professional practice; the ability to conduct independent scientific
research with scientific novelty and theoretical and practical significance; and the
application of modern methodologies of scientific and scientific-pedagogical activity.

C2. The ability to develop, advance, and improve concepts and strategies for climate
change mitigation and adaptation, independently or in collaboration with
representatives of climate-sensitive sectors of the economy, public authorities,
private enterprises, etc., with the aim of achieving the Sustainable Development
Goals.

CK06. The ability to assess the impact of various types of activities, including
construction, energy consumption, and energy generation, on global climate change,
and to forecast, plan, and investigate ways to slow climate change through improving
energy and resource efficiency across different activities.

СК07. The ability to identify and investigate opportunities to reduce negative impacts
and improve the state of the environment through “green” building methods.



Learning Outcomes and Performance Criteria
Learning outcomes and performance criteria formulated based on the knowledge and skills to be acquired
during the course.

Learning outcomes for the educational component:

LO1. Analyse complex interactions between the atmosphere, land, biological and
oceanic components, including feedback mechanisms in the Earth system, taking into
account the impact of human activities on the environment. UN SDG

LO2. Critically analyse the historical development and current mechanisms of
sustainable development, assessing political and socio-economic factors influencing
sustainable development policy. UN SDG

LO3. Identify major global megatrends and their implications for current and future
environmental, social, and economic changes, with a particular emphasis on how
these trends affect the sustainability of climate-sensitive sectors. UN SDG

LO4. Evaluate the role and impact of the Sustainable Development Goals, in
particular Goal 13 – Climate Action, in promoting the transition to sustainable
development across different economic sectors and levels of governance. UN SDG

LO5. Assess future scenarios for the Earth system under different development
pathways using climate models and future climate projections, in order to understand
potential impacts and promote Sustainable Development Goals-aligned programmes.
UN SDG

LO12. Propose innovative strategies to advance the sustainable development agenda
by integrating practices aligned with the United Nations Sustainable Development
Goals into various economic sectors and governance levels. UN SDG

Performance Criteria:

Identify and determine all factors influencing the regional climate that must be
considered when addressing specific tasks.

Assess the potential impacts of global megatrends on future scenarios and trends in
specific contexts.

Evaluate current sustainable development policies and develop a strategic plan for
implementing sustainable practices in a selected sector (construction).

Critically assess how specific Sustainable Development Goals contribute to the
transition towards sustainability at global, regional, and local levels.



Select the most appropriate approaches for implementing the Sustainable
Development Goals in Ukraine.

Evaluate existing sustainable development policies and implementation plans for
sustainable practices in a selected sector (construction).

Course Content
Provide a content plan that corresponds to the course aims and learning outcomes. This may be the course
outline as presented to students, but not necessarily a full curriculum.
Include a general list of all topics considered necessary for coverage. If you think it helps clarify the situation,
indicate what will NOT be covered.

Module 1: Earth System and its trajectories in the Anthropocene.

Module 2: Global megatrends: driving forces of current and future changes

1. Urbanisation and its negative impacts on climate change
2. The construction sector and its climate-related challenges

Module 3: Development of the concept of sustainable development.

Module 4: UN Sustainable Development Goals in the transition to sustainable
development.

1. General overview of the 17 Sustainable Development Goals
2. ESG principles in business as a means of achieving sustainable development

Module 5: Future scenarios and pathways for the transition to sustainable
development.

Module 6: Innovative strategies

1. Evolution of construction concepts from energy-efficient buildings to Net Zero
Energy Plus buildings

2. Green building as a promising environmentally friendly construction strategy.
Green building standards

Teaching and Learning Solutions and Their Implementation
List the teaching solutions (teaching methods) that will be used and explain why you have chosen them. For
example: classroom-based learning, online learning, blended learning, workplace-based learning, online self-
study resources, coaching or mentoring, etc..



For PhD students, classroom-based learning will be used, as it promotes live
communication at both verbal and non-verbal levels, which is highly important for
future lecturers in face-to-face teaching of students.

Distance learning will be used for quick consultations as well as for studying
individual topics.

A full transition to remote learning and communication will be implemented only in
cases of critical necessity (e.g., a pandemic or a deterioration in the security
situation). This form of learning is not natural for humans and limits the exchange
of non-verbal information. The latter is very important for the future
implementation of research outcomes and dissemination of information about them.

Most of the learning time will be dedicated to out-of-class independent study using
video materials, literature sources, presentations, etc., which develops skills in
critical analysis of information, identification of under-researched areas, and
filtering out unreliable information.

Learning Strategies
Consider which learning strategies you will use. Provide justification for why you intend to apply them,
including reasons why they will help participants achieve the planned learning outcomes.
Combine different learning strategies to create a diverse learning environment that accommodates different
learning styles of participants. This will increase learning effectiveness and help achieve the planned learning
outcomes. This section does not require a detailed description of specific activities.

During the course, the following strategies will be used, which allow the learning
process to be brought as close as possible to real working conditions of future
researchers and educators, in order to acquire and develop advanced skills in critical
analysis, thinking, innovation, communication of ideas, and teamwork.

Lectures help to obtain a basic level of knowledge regarding climate change, its
impact on different economic sectors, and currently known ways of adapting to these
changes and mitigating them.

Case study analysis allows the examination of specific positive and negative
experiences in responding to and influencing climate change in order to avoid
repeating mistakes.

Discussions, including brainstorming, are a key strategy for PhD students to develop
unconventional thinking, the ability to listen to and analyse others’ opinions, and to
make appropriate decisions regarding climate change adaptation and mitigation. As a
result of such learning, new ideas may be generated that can be included in a PhD



dissertation and/or further developed in subsequent academic work in accordance
with academic integrity principles.

Inquiry-based learning helps to immerse students most effectively in the process of
adapting to climate change or mitigating it at different levels of application.

Reading involves the study of literature sources, the main ones for PhD students being
peer-reviewed journal articles, book chapters, as well as electronic resources. The
latter require special attention and a critical approach.

Learning Activities
Describe the main learning activities that will be included, such as lectures, reading, case studies, discussions,
exercises, practical tasks, simulations, role-playing, etc.
Also describe the roles of instructors and students during these activities..

The course includes up to 16% lectures, 24% practical classes, and 60%
independent work. Practical classes will involve case study analysis, discussions,
and problem-solving based on inquiries.

During lectures, the instructor plays the primary role. During practical sessions, the
instructor acts as a facilitator and advisor, while PhD students take on the leading
role.

Assessment of Learning
Describe the plan for assessing participants before, during, and/or after the course, including tests, exercises,
activities, and projects to be evaluated.
Indicate whether self-assessment or peer assessment will be used. Explain how the assessment is aligned with
the learning outcomes.

During the course, the following assessment methods will be applied:

1. Quizzes – short tests with yes/no answers or multiple-choice options;
2. Review – a critical review of a specific issue related to climate change,

including the student’s own perspective supported by literature sources, as
well as consideration of existing counterarguments;

3. Case study analysis – preparation of a mini-manuscript or presentation based
on a given situation, including possible projections of its development in the
context of climate change;

4. Thinking exam – writing a manuscript on a topic assigned by the instructor
within a specified time (usually three hours), with flexible time structuring,
for example, one hour for brainstorming ideas and two hours for writing.



Learning Storyboard (Instructional Storyboard)
Use it to create a visual scenario of your blended learning activity.

LO1. Аналізувати складні
взаємодії між атмосферою,
сушею, біологічними і
океанічними компонентами,
включаючи механізми
зворотного зв’язку в системі
Земля, з урахуванням впливу
людської діяльності на довкілля.
UN SDG

Аудиторні заняття

Лекції
Лекції

щодо урбанізації, бу-
дівництва та кліма-

тичні зміни

Дискусії
Сок-
ра-
тич-
ний
семі-
нар

Thin
k-

Pair-
Share

Гру-
пова
дис-
кусія
з про-
єкту-
ван-
ням

Дистанційні заняття

Читання
Вивчення
додаткових

матеріалів щодо
урбанізації та бу-

дівництва

Тести

за вивченим
матеріалом

LO2. Критично аналізувати
історичний розвиток і сучасні
механізми забезпечення сталого
розвитку, оцінюючи політичні та
соціально-економічні фактори,
що впливають на політику
сталого розвитку. UN SDG

Аудиторні заняття

Лекції
Лекції

щодо 17 цілей стало-
го розвитку та ESG-
принципів ведення

бізнесу

Дискусії
Групо-
ва дис-
кусія з
проєк-
туван-
ням

Групо-
ва дис-
кусія
та про-
єкту-

ванням

Дистанційні заняття

Читання
Вивчення
додаткових

матеріалів щодо
17 ЦСР та ESG-

принципів

Тести

за вивченим
матеріалом

LO3. Визначати основні
глобальні мегатренди та їх
наслідки для поточних і
майбутніх змін у довкіллі,
соціальній і економічній сферах,
з особливим акцентом на те, як ці
тенденції впливають на сталість
кліматично-залежних секторів.
UN SDG

Аудиторні заняття

Лекції
Лекції

щодо 17 цілей стало-
го розвитку та ESG-
принципів ведення

бізнесу

Дискусії
Групо-
ва дис-
кусія з
проєк-
туван-
ням

Групо-
ва дис-
кусія
та про-
єкту-

ванням

Дистанційні заняття

Читання
Вивчення
додаткових

матеріалів щодо
17 ЦСР та ESG-

принципів

Тести

за вивченим
матеріалом

LO4. Оцінювати роль та вплив
Цілей сталого розвитку, зокрема
Цілі 13 – Кліматичні дії, у
сприянні переходу до сталого
розвитку в різних секторах
економіки та на різних рівнях
уряду. UN SDG

Аудиторні заняття

Лекції
Лекції

щодо 17 цілей стало-
го розвитку та ESG-
принципів ведення

бізнесу

Дискусії
Групо-
ва дис-
кусія з
проєк-
туван-
ням

Групо-
ва дис-
кусія
та про-
єкту-

ванням

Дистанційні заняття

Читання
Вивчення
додаткових

матеріалів щодо
17 ЦСР та ESG-

принципів

Тести

за вивченим
матеріалом

LO5. Оцінювати майбутні
сценарії для системи Земля за
різними траєкторіями розвитку з
використанням кліматичних
моделей і прогнозів майбутнього
клімату, щоб розуміти потенційні
наслідки і просувати програми
сталого розвитку відповідно до
Цілей сталого розвитку ООН. UN
SDG

Аудиторні заняття

Лекції
Лекції

щодо 17 цілей стало-
го розвитку та ESG-
принципів ведення

бізнесу

Дискусії
Групо-
ва дис-
кусія з
проєк-
туван-
ням

Групо-
ва дис-
кусія
та про-
єкту-

ванням

Дистанційні заняття

Читання
Вивчення

додаткових
матеріалів щодо
17 ЦСР та ESG-

принципів

Тести

за вивченим
матеріалом

LO12. Пропонувати інноваційні
стратегії для просування порядку
денного сталого розвитку
шляхом інтеграції практик, що
відповідають Цілям сталого
розвитку ООН, у різні економічні
сектори та на різних рівнях
управління. UN SDG

Аудиторні заняття

Лекції
Лекції

щодо концепцій від
енергоефективного
будівництва до

будівництва енергія
плюс та зеленого

будівництва

Практична робота
Захист
інвес-
тицій-
ного
проєк-
ту

Розро-
блення
стан-
дарту

Дистанційні заняття

Читання
Вивчення

додаткових мате-
ріалів щодо кон-
цепцій енергое-
фективного та зе-
леного будівниц-

тва

Тести

за вивченим
матеріалом



Learning Resources and Tools
List the available resources that you will use for different types of learning activities and recommend to
students.
Describe the technologies that you will use to implement the learning solutions, including educational
technologies and operational equipment (technical equipment, software, collaboration tools).

1. Мезенцев К., Олійник Я., Мезенцева Н. та ін. Урбаністична Україна: в
епіцентрі просторових змін:монографія. Київ: Видавництво «Фенікс»,
2017. 438 с. URL: https://www.geokyiv.org/pdf/Urban_Ukraine.pdf

2. Li T., Chen H, Ma C. China’s urbanisation evolution and metropolitan area
expansion, based on the Prolonged Artificial Nighttime-light Dataset
(PANDA, 1984–2020). International Journal of Digital Earth. 2024. Vol. 17,
no. 1, Aricle ID 2347448. https://doi.org/10.1080/17538947.2024.2347448

3. Allan M., Rajabifard A., Folient G. Climate resilient urban regeneration and
SDG 11 – stakeholders’ view on pathways and digital infrastructures.
International Journal of Digital Earth. 2024. Vol. 17, no. 1, Article ID
2385076. https://doi.org/10.1080/17538947.2024.2385076

4. Arko T., Mensah D. A., Obani P., Adomako J., Denton F. The charcoal
footprint of greater Accra on the Afram Plains: Urban energy consumption and
forest degradation in Ghana. Trees, Forests and People. 2024. Vol. 18., Article
ID 100678. https://doi.org/10.1016/j.tfp.2024.100678

5. Abdulhadi R., Bailey A., Noorloos F. V. Access inequalities to WASH and
housing in slums in low- and middle-income countries (LMICs): A scoping
review. Global Public Health. 2024. Vol. 19, no. 1, Article No 2369099.
https://doi.org/10.1080/17441692.2024.2369099

6. Katsumbe T. H., Telukdarie A., Munsamy M., Tshukudu C. Extraction of the
essential elements for urban systems modelling – A word-to-vector approach.
City and Environment Interactions. 2024. Vol. 24, Article ID 100166.
https://doi.org/10.1016/j.cacint.2024.100166

7. Foong L. K., Blazek V., Prokop L., Misak S., Atamurotov F., Khalilpoor N.
Improve carbon dioxide emission prediction in the Asia and Oceania (OECD):
nature-inspired optimisation algorithms versus conventional machine learning.
Engineering Applications of Computational Fluid Mechanics. 2024. Vol. 18,
no. 1. Article ID 2391988. https://doi.org/10.1080/19942060.2024.2391988
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8. Zabaleta A. P., Sanjuan M. B. The role of the Water Framework Directive in
enhancing water use efficiency in the EU. European Journal of Government
and Economics. 2024. Vol. 13, no. 2. Article ID 10003.
https://doi.org/10.17979/ejge.2024.13.2.10003

9. Jinoll G. T., Workalemahu L., Adugna D. Impact assessment of mixed land-
use planning in Ethiopia: The case of Addis Ababa. Heliyon. 2024. Vol. 10,
no. 24. Article ID: e40814. https://doi.org/10.1016/j.heliyon.2024.e40814

10.Dipeolu A., Taiwo A., Adebara T. Urban green infrastructure and social
cohesion in Lagos Metropolis, Nigeria. Acta Structilia. 2024. Vol. 31, no. 2, P.
123 – 149. https://doi.org/10.38140/as.v31i2.8516

11.Кривомаз Т., Савченко А.  Зниження впливу будівельної галузі на
кліматичні зміни шляхом впровадження принципів зеленого будівництва.
Екологічна безпека та природокористування. 2021. Том. 37., № 1, С. 55-
68. https://doi.org/10.32347/2411-4049.2021.1.55-68

12.Жукова О. Г., Негода Н. В. Прогноз змін кліматичних факторів міста
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природокористування. 2022. Том 43, № 3, С, 64–72.
https://doi.org/10.32347/2411-4049.2022.3.64-72

13.Бородін М.О., Лазебна А. А. Проблеми інноваційного розвитку
будівельної галузі України. Східна Європа: економіка, бізнес та
управління. 2021. Випуск 2(29), С. 9.
https://doi.org/10.32782/easterneurope.29-9

14.Elhegazy H., Zhang J., Zhang J. et al. An Exploratory Study on the Impact of
the Construction Industry on Climate Change. Journal of Industrial Integration
and Management. 2024. Vol. 09, No. 03, pp. 397-418
https://doi.org/10.1142/S2424862222500282

15.Sawalhi N. E., Mahdi M. Influence of Climate Change on the Lifecycle of
Construction Projects at Gaza Strip. Journal of Construction Engineering and
Project Management. 2015. Vol. 5, no. 2, P 1-10.
https://doi.org/10.1080/17441692.2024.2369099

16.Fieldson R. Climate adaptation and resilience on construction sites. COBRA
2011 - Proceedings of RICS Construction and Property Conference 12-13
September 2011. 2011. P. 208-219.
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17.Zięba Z., Dąbrowska J., Marschalko M. At al. Built Environment Challenges
Due to Climate Change. IOP Conference Series: Earth and Environmental
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18.Umar U.A., Khamidi M. F., Alkali A. U. et al. The repercussions linked with a
changing macroclimate for green building. CHUSER 2012 - 2012 IEEE
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ked_with_a_Changing_Macroclimate_for_Green_Building#fullTextFileConte
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19.Kenai S., Menadi B. Khatib J. M. Sustainable construction and lowcarbon
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n_and_low-carbon_dioxide_concrete_Algeria_case
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https://doi.org/10.3390/ma13020262
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