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Requirements to Pass the Course

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

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

3) Individual Project (Presentation) is done properly and 

delivered in time



3

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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Learning Schedule

• Our classes will take place on Wednesdays at 

15:00 for 3 months (12 weeks)

• Communication with the course reader:
– During classes

– Via e-mail

– All administrative issues should be addressed via your Personal Account in 

the MSU Learning Management System  

• Before each session you will receive Pre-Reading 

and Food-for-Thought Assignment through your 

Personal Account 
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Сourse Route

Growth Limits

Ecological Factors

Climate

Energy, Energy Efficiency

Population, Land, Food 

Water

Group Project, Final Test



Session 7

Energy Security 

Energy Efficiency & Energy Saving 

2024
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The Aims of the Session 7

1. To understand the causes of energy security problems 

and scope of them

2. To understand the origins of energy efficiency programs

3. To know different types of energy efficiency programs and 

their instruments

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

field of energy saving
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PLAN of the Session 7

1. Energy Politics, Energy Security Problem
– International Energy Conflicts 

– Role of Multinationals Companies and Governments

– Types of Energy Crises

2. Origins of Energy Saving

3.  Governmental Energy Efficiency Programs 
– Energy Revolution in Cuba

– US Energy Star Program

– EU Ecolabel



Energy Conflicts, 

 Energy Crises, 

  Energy Security
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International Energy Conflicts: 
        Role of Multinationals Companies and National Governments

Discussion of the abstract from Perkins J. “Confessions of 
an Economic Hit Man” (Chapter 33, pp.196-202) 

Questions for discussion:
1. What was the degree of Venezuelan economy oil 

dependence? 

2. Analyze first government instruments that were used when 
Chavez came into power? Were they efficient?

3. What were positive and negative social and economic 
effects of oil dependence for Venezuela at different times?

4. How was the energy security understood by Chavez 
government and by multinational companies? 
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Oil in Falklands: Argentina, the UK and Falklands

• The war between Argentina and the UK 

over the islands was started in 1982

(history goes back to 1833)

• Exploratory wells were drilled off the 

Falklands in 1998. Results: there might be 

oil, further exploration was not then seen as 

profitable. 

• Tension increased because:

–  Argentina’s output of oil and gas has fallen in 

2000-s .

– Since the war, income per head in the once-

poor islands has substantially overhauled that in 

Argentina: while the Falklands have grown rich 

on squid, Argentina’s long decline has 

continued.

Source: The Economist
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Energy Security Problem

• Threats to energy security (Risk Factors):

– Increase in energy prices (1973)

– The political instability of energy producing countries (Iraq, Iran)

– The manipulation of energy supplies (transit countries)

– The competition over energy sources (Arctic, Falklands)

– Attacks on supply infrastructure (Nigeria, Ecuador)

– Accidents and natural disasters (Brazil, Venezuela, Mexican Gulf)

– Terrorism and warfare (Middle East)
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Energy Security Problem

• National energy security policies: new goals 

• Energy crises                     Energy security problem
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Brazil Energy Crisis

• Electricity generation crisis in 2001
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Argentina Energy Crisis
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Chile Energy Crisis 
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Venezuela Energy Crisis

• Electricity generation crisis in 2010

What is the difference compared to the Brazilian case?
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Cuba Energy Crisis
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California Electricity Crisis (Western U.S. Energy Crisis)

• 2000-2001 - California had a shortage of electricity 

• California's population increased by 13% during the 1990s. 
The state did not build any new major power plants during 
that time, only some expansion of production capacity took 
place. 

• By keeping the consumer (retail) price of electricity 
artificially very low, the local government discouraged 
citizens from practicing conservation 

• 1996 - California began to lose controls on its energy 
market and took measures to increase competition 

• Government price caps 

• 2000 - Significant energy price rises

• 2000-2001 – blackouts affected more than 2 mln customers. A state of emergency was 
declared. 

• September 2001 – energy prices normalized 

• Deregulation and decentralization processes in electricity sector were stopped

• One of the lessons learned: both types of electricity prices (retail and wholesale)  should 
be controlled
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Lessons Learned from Energy Crises

Most Common Crises Causes

1. Dependence on one type of fossil fuels for 

electricity generation

2. Dependence on one supplier

3. Lack of own engineering technological 

solutions to use renewable sources

4. Regulation failures when investor (or 

manager of energy assets) doesn’t have 

to maintain them

5. Lack of investments, energy infrastructure 

needs modernization

6. Expensiveness of technological devices 

to use energy of solar, wind and biomass

Most Effective Solutions and 

Preventions

1. Diversity of energy supply

2. Security of energy supply (multilateral 

internationally supported agreements)

3. Own investigation and research work 

needed to be carried on renewable 

sources of energy

4. Well developed regulation (legislation)

5. Incentives for investors, government 

should use all instruments to stimulate 

private investments in this sectors (PPPs, 

etc.)

6. New electricity use culture, energy saving



Energy Efficiency and Energy Saving
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Origins of Energy Saving

1. Do people have to save energy and why? 

2. Should energy saving measures be obligatory?

3. What are other ways except obligatory measures to 

persuade people consume less energy/electric power?

4. Propose when and where energy saving ideas 

obtained a general recognition? 

5. Who should become the leader in introducing energy 

saving: governments, NGOs, companies, population? 
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Measures to Achieve Energy Efficiency

• Such measures as 

– Energy efficient consumer electronics 

– Change of lighting-switch incandescent lamps to energy 

efficient lamps

– Energy efficient appliances 

– Energy efficient buildings (heat and temperature saving 

technologies)

• … usually are the most popular ones used in different 

governmental programs. Why? 
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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 

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


39

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 

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

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)

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

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

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

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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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
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