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Background 

 
Sustainable development is dynamically developed concept which includes 

different aspects and interpretations. This concept represents world vision 
corresponded to local and cultural circumstance and requires development process 
meets the needs of the present without compromising the ability of future generations 
to meet their own needs. 

Education for sustainable development is an initiative for whole our life where 
personalities, institutes and societies have to participate for considering tomorrow as 
a day owned each of us since otherwise it will belong to nobody. 

Sustainable development concept develops constantly. Therefore we must have 
clear view of the sustainable development meaning and goals to provide education 
for sustainable development.  

Course “Analysis of sustainable development in society” belongs to newest 
educational courses and implies interdisciplinary and system approach to studying of 
main problems of environment and human interaction in the context of sustainable 
development concepts. Sustainable development problems’ studying has to be 
included to educational program on speciality or organized as separate course 
according to the Rio Summit (1992 UN conference on the Environment and 
Development). Organization of the course at NTUU “KPI” implements the second 
mentioned approach. Students obtain knowledge complex within the course on three 
aspects of sustainable development: society, environment and economic-
technological line as sustainable development driving force. 

Society: understanding what society’s institutions are, their role in 
transformation and development; understanding what democratic systems are, their 
role in providing with opinion representation, consensus reinforcement and 
overcoming disagreements. 

Environment: conscience what resources physical environment has, how much 
environment is instable and how it is influenced by human activity and decisions with 
showing settled intention to account ecological disquietudes within development of 
social and economic policy. 

Economic-technological line: consideration of all limitations and potential 
opportunities related to economic growth and their influence on society and 
environment when aspiring for determination of the private and public consumption 
level that causes concern in the context of environment and social justice. 

Course studying bases on students’ knowledge of main concepts of chemistry, 
physics, math, economy, sociology and is oriented towards formation of habits for 
system approach to research and solution sustainable development problems and 
abilities for correct assessment of local and distant consequences of made decisions 
in the case of environment. 
 

The course is for 36 lectures hours and individual task (essay). 
 
 



II. Contents of educational materials 
 
Introduction. Sustainable development concepts as discipline of modern higher 
technical education. 
 
Issue 1. Common items on sustainable development  
 
Theme 1. Prehistory and main sustainable development concepts. What is sustainable 
development; Unsustainable development examples; Rational society: utopian and 
reality problems; Who is an author of “sustainable development” concept; 
Sustainable development: formation of the concept; Human role in biosphere 
evolution; Problem statement of the necessity of transition towards sustainable 
development at international level; Globalization problems. 
 
Theme 2. Globalization and sustainable development problems. Main treats with 
which mankind meets today: Biosphere (al flesh), Hydrosphere (oceans, lakes and 
rivers), Atmosphere (the air surrounded Earth) and Lithosphere (the Earth’s crust). 
 
Theme 3. World community’s main documents for sustainable development. Rio de 
Janeiro Declaration on the Environment and Development; Johannesburg Declaration 
on sustainable development; UN, Aarhus  Convention; Requirements to information 
representation; Kyoto Protocol of The United Nations Framework Convention; 
Ecological Agreement of Cities; The Ukrainian Cabinet’s order “About Approbation 
of State Program Concept for Environment Monitoring”; Melbourne Communiqué; 
World Congress of Chemical Engineering; The UN Decade of Education for 
Sustainable Development (2005-2014). 
 
Theme 4. World community’s main documents for sustainable development 
(continuation). World Development Report 2003; Sustainable development in a 
fast-paced world; transformation of institutions, growth and life quality; Millennium 
Development Goals – representation of the new phase in humanity development; 
Human Development Report 2003; Millennium Declaration 2005: Millennium 
Development Goals Progress Report 2005. 
 
Theme 5. Sustainable development problems in Ukraine. Ukraine national report for 
life harmonization within environment; Brief geographic characteristics of Ukraine; 
Natural-resource potential of Ukraine; Economic heritage and ecological 
consequences; International cooperation efficiency. 
 
Issue 2. Sustainable development assessment (indicators and indices) 
 
Theme 6. Sustainable development indicators and indices. What indicators are; What 
are indicators needed for; Sustainable development indicators systems; SDI system 
developed by UN Commission for Sustainable Development; SDI system of 
Organization for Economic Cooperation and Development; SDI system for nature 



management improvement in Central America; World development indicators by 
World Bank; Ecological indicators set for East Europe, Caucasus and Central Asia 
(UN Economic Commission for Europe). 
 
Theme 7. Sustainable development indicators and indices (continuation). Aggregative 
measures of sustainable development – indices; Approaches to aggregative indices 
construction; А System for Integrated Environmental and Economic Accounting; 
Genuine Saving; Human Development Index; Living Planet Index; Ecological 
Footprint Index; Environmental Sustainability Index; Population Health Indicator; 
Real Progress Index and Sustainable Economic Wellbeing Index. 

 
Theme 8. Sustainable development indicators and indices (continuation). 
Environmental Sustainability Index ESI-2005, description and examples of 
calculation; Environmental Performance Index EPI-2006, 2008: range of use. 
 
Theme 9. Global assessment system for sustainable development. Global modeling 
method of sustainable development processes in human life quality and safety 
context; Influence the whole complex of main threats on sustainable development; 
World data centers network as instrument of sustainable development processes’ 
global analysis; Countries comparison on sustainable development indices; 
Conclusions. 
 
Theme 10. Environmental monitoring. Concept of State program for natural 
environment monitoring; Laws for ecological monitoring in Moscow; Air quality 
monitoring, Canada; Air pollution monitoring, Saint Louis; State monitoring system 
of natural environment; Air quality monitoring organization at a plant based on 
experimental design principles. 
 
Issue 3. Sustainable development in economic-technological measure. 
 
Theme 11. Sustainable development, technology and engineering. Human 
development models; Technology definition and its role in human development; 
ABC-book of sustainable technology and its development; Society’s sustainable 
development problems and chemical engineering; How to change technological 
schemes; What share have engineers in sustainable development; What can be 
achieved at a plant when using sustainable development principles. 
 
Theme 12. Sustainable technologies and “Cleaner Production” concept. Development 
of the approaches for environmental protection; What is Cleaner Production; Main 
concepts from the field of environmental protection and cleaner production; Clean 
production project; Planning and organization of cleaner production project; Variants 
generation. 
 
Theme 13. Sustainable development, technology and standards. Standards application 
examples. Standards series “Environmental management systems” ISO 14001 – ISO 



14047; Examples of standard application in companies; Eco-efficiency assessment; 
Resource saving technological schemes and water networks design; Estimation of 
sustainable development programs execution by companies (BRIDGES to 
Sustainability). 
 
Theme 14. Sustainable development, technology and technological safety. 
 
Issue 4. Sustainable resource management  
 
Theme 15. Natural capitalism – What is it? Introduction, Factor 10 concept and 
natural capitalism; Ordinary capitalism; Capitalism allowing for biological systems; 
Resource efficiency; Nature’s imitation; Service streams; Investments for natural 
capitalism; Automotive industry as an example for other branches when natural 
capitalism principles implementing. 
 
Theme 16. Basics of the natural resource management theory. Main laws and rules of 
resource management; Kommoner’s “Garland of laws”; Natural and technological 
resources; Modern sustainable development assessment methodologies on the basis 
of natural capitalism theory; Estimators for resource sustainable management 
(sustainability ratio). 
 
Theme 17. Modeling systems: within limits and outside – Can mankind succeed in 
global catastrophe’s prevention and provide sustainable future or not? Review on 
growth limits; Modeling: within limits and outside; What is “World 3”? Limits and 
limits absence; World 3 model: two possible scenarios; Why do falling outside the 
limits and collapse occur? Limits broadening in the model by technologies; Growth 
limits, 30 years after; Transition to sustainable world. 
 

IІІ. List of essays’ themes 
(approximate and partial) 

 
1. Sustainable development. Construction. Energy consumption. 
2. Transport in Ukraine: today vision and in a future. 
3. Global Warming and growth of temperatures. 
4. Countries’ profiles according to sustainable development. 
5. Sustainable development indicators and indices. 
6. Globalization and education development. 
7. Sustainable development in Ukraine: problems and possibilities.  
8. Sustainable development indices. 
9. Living planet Earth 
10. Sustainable development indicators and indices, global dimension. 
11. Global treats’ influence on sustainable development. 
12. Sustainable development of autonomous republic of Crimea  
13. Ecologically clean engines. 
14. Sustainable development concept and worldwide tourism. 
15. Kyoto Protocol, implementation dynamics. 
16. Eco-efficiency of Ukrainian economy. 



 
IV. Tutorial instructions 

 
Discipline lecturing is planned carrying out in concert with works on students’ 

own. Lecturing is accompanied by illustrative materials application as MS PowerPoint 
slides. 
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