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Requirements to Pass the Course

1) At least 50% of sessions are attended (6 out of 12) 

2) At least 60% points for the final course test 

3) Individual Project (Presentation) is done properly and 

delivered in time
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General Scheme for Resource Limitations Analysis

Resources 

Steps of Analysis

Step 1 Step 2 Step 3 Step 4

Role/

Importance

Limitations produced for
Ways used to 

overcome 

existing 

limitations

Suggestions how 

to improve these 

ways  of coping 

with limitations
World 

economy 

National 

economy

Industries/ 

Business

Unique Resource 

or Problem 

selected by you 

Scale: world or a 

country or an 

industry

… … … … … …

Scheme for the Individual Project (1-2 students per 1 project)
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Write the Topic of your individual project in a file 

• https://disk.yandex.ru/i/0L_3ptbx-s2yBw

https://disk.yandex.ru/i/0L_3ptbx-s2yBw
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An alternative for the 

individual project 
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Сourse Route

Growth Limits

Ecological Factors

Climate

Energy, Energy Efficiency

Population, Land, Food 

Water

Group Project, Final Test



Session 8

Energy Efficiency & Energy Saving 

2025
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Home Reading Assignment
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The Aims of the Session 8 (Energy Efficiency Topic)

1. To understand the causes of energy security problems 

and scope of them

2. To understand the origins of energy efficiency programs

3. To be able to calculate basic economic benefits in the 

field of energy saving

4. To know different types of energy efficiency programs and 

their instruments
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PLAN

Governmental Energy Efficiency Programs 
– Energy Revolution in Cuba

– US Energy Star Program

– EU Ecolabel
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Energy Revolution in Cuba
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Energy Revolution in Cuba

Energy revolution means …?

1. A conflict between the
national government and
foreign energy companies

2. Significant changes in the
structure of energy
production

3. An energy conflict between
the population and the
government

4. Significant changes in
energy consumption

“A Revolution with Energy:

saving more we’ll have more”
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Gross Electricity Output in Cuba per type of generation plants 
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Gross Electricity Output in Cuba per type of generation plants
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• Before 1990: Soviet Period in Cuba History
– Strong dependence on oil import (60% of primary energy consumption)

– “Oil triangular scheme” of oil import (USSR-Cuba-Venezuela)

– Soviet technical basis of all power generation plants (built mainly in ‘70-
80-s)

• 1990-2004: Cuba Adapting to New Market Conditions
– Oil shortage (lost sources of import oil, no financial possibilities to buy it by 

market prices)

– Local high-sulfur oil was not appropriate for existing plants

– Blackouts and failures in electricity generation became a norm of life (224 
days in 1 year)

– Attracting foreign investors

• Since 2005: New Governmental Policy “Energy Revolution”

Energy Revolution in Cuba
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– To reduce dependence on import energy sources
• In 1989 more than 90% of energy sources were imported, in 2007 - only 50%

– To activate national oil exploration and production decreasing oil 
consumption 

• In 2009 contracts on oil exploration signed with Spain, Norway, India, Venezuela, 
Vietnam, Malaysia, Brazil, Canada, China; also with Russia and Angola

• Half of 59 exploration blocks were contracted

• New data on potential oil reserves: from 9 to 20 bln barrels

– To attract foreign investments and new technologies to electricity 
and oil / gas sector 

– Electricity generation: 
• Gradual shift from traditional oil based thermoelectric plants to modern 

generation combined cycle plants and autonomous generation groups 
(electric generators based on fuel oil and diesel engines)

Energy Revolution in Cuba: Goals
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• Special measures on 
energy saving and 
rational energy 
consumption 

1. Diesel engines and 
autonomous electricity 
generators (based on fuel 
oil) began to replace 
traditional thermoelectric 
stations 

Energy Revolution in Cuba: Measures
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• Special measures on 
energy saving and 
rational energy 
consumption 

2.  Reconstruction and 
modernization of thermoelectric 
plants and of transmission 
facilities

Energy Revolution in Cuba: Measures
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• Special measures on energy saving 
and rational energy consumption 

3. Replacement of all old electrical equipment 
(households, industries)

– 10 mln energy efficient electric bulbs 
distributed among population by 2009 
(60-80% less electricity consumed)

– The first country in the world to prohibit 
the import of incandescent electric bulbs 
(in 2005)

– “1 day repair” service centers

– Differentiated tariffs on electricity 
consumption

– Information campaign on culture of 
energy saving 

Energy Revolution in Cuba: Measures
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• Special measures on energy 
saving and rational energy 
consumption 

4. Replacement of kerosene by 
electricity in households

5. Alternative energy: wind, biomass, 
solar, hydro 

Energy Revolution in Cuba: Measures
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Energy Revolution in Cuba

Basic ideas of 
Cuban Energy     

Revolution

21

4

36

5

8

7
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US ENERGY STAR Program 

EnergyStarLogo

http://www.riss.ru/ImageHandler.php?id=550
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US ENERGY STAR

• ENERGY STAR is a joint program of the U.S. 
Environmental Protection Agency and the U.S. 
Department of Energy aimed at save money and protect
the environment through energy efficient products and
practices.

• Elaboration of energy efficient standards for equipment 
and technologies that use 20-30% less energy than their 
analogues. 

EnergyStarLogo

http://www.riss.ru/ImageHandler.php?id=550
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US ENERGY STAR

• ENERGY STAR 

– became a symbol of energy quality 

– Is a part of competitiveness of products

– Is a stimulus for energy equipment producers to 

cooperate with it

EnergyStarLogo

http://www.riss.ru/ImageHandler.php?id=550
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US ENERGY STAR Strategies

• ENERGY STAR strategies to stimulate the production 

of energy saving products:

1. Elaboration of a clear and comprehensive procedure of 

products evaluation approved by industrial representatives

2. The same for building construction industry 

– note: Energy Star voluntary norms are stricter than existing 

obligatory ones

3. Elaboration and implementation of indicators system for 

building construction (35-40% energy less consumed in 

such buildings)

EnergyStarLogo

http://www.riss.ru/ImageHandler.php?id=550
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US ENERGY STAR: Effect

• Savings 
– $19 bln economized by consumers only in 2008

 

• Practice Replication
– Gained a worldwide reputation and was “exported” to such 

countries and regions as EU, Canada, Japan, Switzerland, 

Taiwan, Australia, New Zealand, Norway, Iceland and others

EnergyStarLogo

http://www.riss.ru/ImageHandler.php?id=550
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US ENERGY STAR

• What is the secret of ENERGY STAR success?

– Energy Star helps to overcome market barriers that 

complicate the expansion of energy saving technologies by 

giving full and clear information on them 

– A real symbol of energy quality

• All products with the logotype ENERGY STAR are tested and certified 

by this program

EnergyStarLogoEnergyStarLogo

http://www.riss.ru/ImageHandler.php?id=550
http://www.riss.ru/ImageHandler.php?id=550
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US ENERGY STAR

EnergyStarLogo

http://www.riss.ru/ImageHandler.php?id=550
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EU Ecolable

See video on EU Ecolable & UPM

EU Ecolabel.mp4
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EU Ecolabel

• The European Ecolabel is a voluntary scheme
– established in 1992 to encourage businesses to market

products and services that are kinder to the environment

• The flower logo to identify marked products easily

• Product groups include
– cleaning products, appliances, paper products, textile and

home and garden products, lubricants and services such as
tourist accommodation

• The label itself is only awarded after verification that the
product meets high environmental and performance
standards
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EU Ecolabel 

Source: http://ec.europa.eu/environment/ecolabel/facts-and-figures.html 

The largest number of EU 
Ecolabel licences was awarded in 
France (26%), Italy (18%), and 
Germany (12%).

http://ec.europa.eu/environment/ecolabel/facts-and-figures.html
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EU Ecolabel 

Source: http://ec.europa.eu/environment/ecolabel/ 

The majority of products/services 
comprised within this total are 
from Italy (46%), France (10%), 
and Spain (9%).

http://ec.europa.eu/environment/ecolabel/
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EU Ecolabel 

Source: http://ec.europa.eu/environment/ecolabel/ 

http://ec.europa.eu/environment/ecolabel/
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EU Ecolabel

Targets:

• Many more EU Ecolabel products on the shelves

• Criteria documents which can easily be used by public
purchasers

• An Ecolabel that is very well harmonised with other labels, 
nationally and globally

• An Ecolabel that can be attained by companies with limited costs
and efforts for them while still maintaining a high ambition
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FACTS ABOUT EU ECOLABLE: what are environmental positive results?
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FACTS ABOUT EU ECOLABLE: what are environmental positive results?
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• To qualify for the EU Ecolabel, products 

have to comply with a tough set of criteria. 

These environmental criteria, set by a 

panel of experts from a number of 

stakeholders, including consumer 

organizations and industry, take the 

whole product life cycle into account 

- from the extraction of the raw 

materials, to production, packaging 

and transport, right through to your 

use and then your recycling bin.

• This life cycle approach guarantees 

that the products’ main environmental 

impacts are reduced in comparison to 

similar products on the market.

FACTS ABOUT EU ECOLABLE: 

what are environmental positive results?
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Energy Efficiency Curve 2030 for Russia
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Energy Efficiency Curve 2030 for Russia

The graphic shows the energy efficiency measures, with the 

volume of energy (in tce) that could be saved for 2030 on the 

X axis, set against the costs of these measures for 2030 on 

the Y axis (in € per tce). Since most measures save money 

they are portrayed on the Y axis as “negative costs”. 

Some 60 measures requiring 

investments of €150 bln, with 

an average IRR>30%. 

Net costs measures 
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Save 13% of 
energy 
consumption

Light bulbs, 
installation of 
thermostats and 
heat meters

Save 6% of energy 
consumption

Improves 
maintenance, 
leakage reduction, 
reducing internal 
consumption within 
power plants

Save 4% of energy 
consumption

These are not net 
additional costs
Companies increase 
their competitiveness 
by becoming more 
energy efficient



42

Сourse Route

Growth Limits

Ecological Factors

Climate

Energy, Energy Efficiency

Population, Land, Food 

Water

Ind.Project, Final Test



Sessions 8

Population

2025
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The Aims of Session 8 (Population Topic)

▪ To identify main limitations that can be produced by 

population for business & national economic growth and 

to work out ways how to overcome these limitations
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Home Reading Assignment
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Content

1. Population Trends & Risks

2. Ways to overcome these limitations 

3. Social factor in ESG policy
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Population trends

• Population trends 

are at the roots of 

many world trends 

shaping tomorrow’s 

market

Population 

dynamics

Wealth

Environment

HealthNutrition

Education
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Key Challenges in Population for Business and Society

Challenges produced by world population trends: 

• Overpopulation 

• Ageing Population

• Consumers of produced goods & services 

• Labor Force

– Population Labor Mobility

– Shortage of Qualified Workers

• Population Pauperization

• Business Social Responsibility 

• Illegal Immigration

• …



49 According to The Complete Ecology Fact Book, 1972

Population of the Earth
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The World’s Population is Growing 

Data source: FAO UNO 

Global Population,1990-2050
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Regional Structure of population and its’ growth

https://www.economist.com/graphic-detail/2015/08/04/global-population-forecasts

ASIA

ASIA

ASIA

AFRICA

AFRICA
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Population Growth in the Cities (Urbanization) 

• More than 50% of all people are living now in cities 

• Approx. 50% of population is living within 200 km coastal zone 
(75% by 2025) 

By 2025 there should be 

200 cities of more than 1 

mln in China

Implications for Business:

• Benefits from the growth of urban areas with their demand for 
energy and infrastructure, and their concentrations of labor and 
consumers.
– Land-use planning, health services, education, water and sanitation services

• The greatest change in urban population will occur in developing 
countries
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• Asia accounted for over half of the 

world's 29 megacities in 2016. 

• But it is in Africa that some of the 

most rapid urbanisation is taking 

place.

http://www.economist.com/node/21642053

1950 2016

2030
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What are consequences of overpopulation?

• Depleted resources

• Energy consumption growth

• Lack of food

• Social tensions

• Climate changes

• Ecological changes
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Terms / indicators

1. The fertility rate means …

2. The replacement rate is … and means …
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Total Mortality and Fertility Rates Dynamics

OpenEdu.ru, Course “Global Ecological Problems and Sustainable Development” by N.Marfenin & L.Popova, 2014

Demographic 

Transition

Stages

I

High M 

High B

Stable P

II

Lower M 

High B

Longer life, Gr.P

III

Low M

Lower B

Stable P

IV

Low&Stable M 

Low&Stable B

Low&Unstable P

Total fertility 

rate

Total mortality 

rate

Total fertility 

rate

Total fertility 

rate

Total mortality 
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Total mortality 

rate

Total natural growth rate

Total natural 

growth rate

Total natural 

growth rate

More developed countries

Less developed countries

Years

Years
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What stage of demographic

transition we are facing? 
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Let’s Think 

• What are the main factors contributing to the decrease of 

mortality? Find correct ones from the list.

1. Greater wealth

2. Less wars

3. Improvement of nutrition

4. Individual hygiene, water sanitary conditions

5. Better Medical Care in general 

6. Sterilization

7. Appearance of maternity hospitals

8. Vaccination

9. Introduction of artificial nourishment for infants

10. Education spread 

11. Less natural disasters
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Let’s Think 

• What are the main factors contributing to the decrease of 

birthrates? Find correct ones from the list.

  

1. Poverty

2. Urbanization

3. Cost of living

4. Poor life conditions

5. Education of Women

6. Higher age of births

7. Social Guarantees in old age

8. Role of children reduced

9. Contraception

10. Family planning

11. Poor medical care
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Discussion Topic
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Ageing Population
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Ageing Population

S. 

E.

P.

 

Causes of 

phenomenon 

(ageing population, 

labour mobility)

Manifestations 

(effects) and 

tendencies

 of phenomenon 

Consequences 

Social

Economic

Political

Mitigation 

& 

adaptation 

measures 

 

1 2 3

4

6

6

7
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Population Growth in Poor Countries

Causes of 

phenomenon 

(ageing population, 

labour mobility)

Manifestations 

(effects) and 

tendencies

 of phenomenon 

Consequences 

Social

Economic

Political

Mitigation 

& 

adaptation 

measures 

 

S. 

E.

P.

 

1 2 3

4

6

6

7
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Fertility Trends

Fertility rates are low in the developed countries and falling rapidly in 

the developing regions.

Data source: UN Population Division
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Population Explosion Explanation

Data source: UN Population Division
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Correct questions to be asked 

while talking about overpopulation

Is there too much population?  

OR  

Is there too much poor population?

Is there food overconsumption due to the 

overpopulation?

OR 

Do rich people overconsume food?
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https://www.economist.com/finance-and-economics/2021/03/27/the-

economics-of-falling-populations
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