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Geothermal Energy in Latin America

TEACHER NOTES

GOALS
This case study on geothermal power in Latin America was designed to introduce students to the variety 
of renewable, clean energy sources used by people in different regions of the world.  By focusing on one 
such source—geothermal power—students will understand that: (1) our natural environments provide 
us with a variety of resources that can be used to fulfill our energy needs; (2) some sources of power are 
particularly important in developing countries; and (3) the benefits of using clean, renewable energy 
are numerous and significant to people all over the world.

ASSESSMENT EVIDENCE
Promoting Renewable Energy Resources: Geothermal energy represents just one of several sources of 
renewable energy.  To build on concepts presented in this case study, the final activity requires students 
to assess alternative sources of energy and to promote the use of those resources to their classmates 
through presentations and “community news articles.”

LEARNING ACTIVITIES
• As an introduction, discuss Sources of Geothermal Energy with students.  How are volcanoes, 

geysers, and hot springs outlets for the earth’s heat?  How can this heat be used by humans? The 
instructor should guide the discussion to encourage students to think creatively: What about 
warm baths at spas?  Power for large factories?  Electricity for schools?

• Introduction to Geothermal Energy explains where geothermal energy comes from and how it can 
be used for a variety of purposes.  Class discussion questions foster student understanding.

• Where Is Geothermal Energy Found? helps students make the link between global “hot spots” and 
places where geothermal energy is easily found, and also helps students understand that geothermal 
energy can be tapped almost anywhere.  Maps of Volcanoes in Latin America reinforce the reading.
The Volcanoes and Geothermal Power in Latin America map, which is labeled and expanded as 
students complete various learning activities in the case study, helps build map skills.

• Electricity Production and Geothermal Electricity in Latin America presents data on electrification, 
electrical capacity, and geothermal capacity in 14 Latin American countries.  Using data from the 
table, students begin to consider the potential of geothermal electricity as a major power source 
in Latin America.  Teachers may want to use Thinking about Power, from the Itaipu Dam case 
study, to address the quantity of electricity available through the use of geothermal power.

• Worldwide Uses of Geothermal Energy provides information on countries in which geothermal 
energy is currently being used and types of usage.  Students begin to think beyond Latin America 
and to understand the availability of geothermal power worldwide.  Students fill in a world map 
in order to have a better visual understanding of geothermal energy around the world.

• World Leaders in Geothermal Electricity Production provides the next step in understanding worldwide 
geothermal power use.  Students continue to build their world map.

• Clean, Renewable Energy offers an introduction to the final assessment activity.  Students learn, in 
brief, about different sources of renewable energy, and they begin to think about ways in which 
humans can use the resources in their natural environments to serve their power needs.

FOR MORE INFORMATION 
The Geothermal Education Office (http://geothermal.marin.org/) has, in addition to a vast quantity 
of information on geothermal energy, a PowerPoint slideshow that can be used to discuss geothermal 
energy sources and uses.

http://geothermal.marin.org/
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Sources of Geothermal Energy

GEOTHERMAL: from the Greek, “geo” (earth) and “therme” (heat)

How do you think we can use heat from the earth?  

Image courtesy of Mount St. Helens National Volcanic Monument, USDA Forest Service.

Image courtesy of Yellowstone National Park, National Park Service, U.S. Department of the Interior.
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Introduction to Geothermal Energy

Our earth’s interior—like the sun—provides heat energy from nature. This heat—geothermal energy—
yields warmth and power that we can use without polluting the environment. 

Geothermal heat originates from earth’s fiery consolidation of dust and gas over 4 billion years ago. At 
the earth’s core—4,000 miles deep—temperatures may reach over 9,000 degrees Fahrenheit. 

The heat from the earth’s core continuously flows outward. It transfers (conducts) to the surrounding 
layer of rock, the mantle. When temperatures and pressures become high enough, some mantle rock 
melts, becoming magma. Then, because it is lighter (less dense) than the surrounding rock, the magma 
rises, moving slowly up toward the earth’s crust, carrying the heat from below. 

Source: “Energy for Keeps: Electricity from Renewable Energy” by Education for the Environment.
http://www.energyforkeeps.org/

Sometimes the hot magma reaches all the way to the surface, where we know it as lava (which often 
comes from volcanoes). But most often the magma remains below earth’s crust, heating nearby rock 
and water (rainwater that has seeped deep into the earth)—sometimes as hot as 700 degrees Fahrenheit. 
Some of this hot geothermal water travels back up through faults and cracks and reaches the earth’s 
surface as hot springs or geysers, but most of it stays deep underground, trapped in cracks and porous 
rock. This natural collection of hot water is called a geothermal reservoir. 

From earliest times, people have used geothermal water that flowed freely from the earth’s surface as 
hot springs. The oldest and most common use was, of course, just relaxing in the comforting warm 
waters. But eventually, this “magic water” was used (and still is) in other creative ways. The Romans, 
for example, used geothermal water to treat eye and skin diseases and, at Pompeii, to heat buildings. 
As early as 10,000 years ago, Native Americans used hot springs water for cooking and medicine. For 

Geothermal Energy in Latin America
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centuries the Maoris of New Zealand have cooked “geothermally,” and, since the 1960s, France has 
been heating up to 200,000 homes using geothermal water. 

Today we drill wells into the geothermal reservoirs to bring the hot water to the surface. Geologists, 
geochemists, drillers, and engineers do a lot of exploring and testing to locate underground areas that 
contain this geothermal water, so we’ll know where to drill geothermal production wells. Then, once 
the hot water and/or steam travels up the wells to the surface, it can be used to generate electricity in 
geothermal power plants or for energy saving non-electrical purposes (such as in agriculture, to help plants 
grow in greenhouses; aquaculture, to shorten the time needed to grow fish and shrimp; industry, to 
pasteurize milk and to dry lumber; and space heating in buildings and districts).

Source: Geothermal Education Office, http://geothermal.marin.org

Questions for Class Discussion
(1) The earth’s heat can reach the surface in two forms.  What are they and how do they reach the 
surface?
(2) How was geothermal power used in ancient times?  How is it used today?
(3) Is the use of geothermal power an example of humans adapting to their environment or of 
humans modifying their environment, or both?  Why?

Geothermal Energy in Latin America

http://geothermal.marin.org
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Where Is Geothermal Energy Found?

For electricity and direct use
Geothermal reservoirs that are close enough to the surface to be reached by drilling can occur in places 
where geologic processes have allowed magma to rise up through the crust, near to the surface, or 
where it flows out as lava. The crust of the earth is made up of huge plates, which are in constant but 
very slow motion relative to one another. Magma can reach near the surface in three main geologic 
areas:  (1) where earth’s large oceanic and crustal plates collide and one slides beneath another, called 
a subduction zone. The best example is the Ring of Fire—the areas bordering the Pacific Ocean; (2) 
spreading centers, where these plates are sliding apart (such as Iceland and the rift valleys of Africa); 
and (3) places called hot spots—fixed points in the mantle that continually produce magma to the 
surface. Because the plate is continually moving across the hot spot, strings of volcanoes are formed, 
such as the chain of Hawaiian Islands. 

For geothermal heat pumps
Use can be almost worldwide. The earth’s temperature a few feet below the ground surface is relatively 
constant everywhere in the world (about 45–58 degrees Fahrenheit), while the air temperature can 
change from summer to winter extremes. Unlike other kinds of geothermal heat, shallow ground 
temperatures are not dependent upon tectonic plate activity or other unique geologic processes. Thus 
geothermal heat pumps can be used to help heat and cool homes anywhere. 

Source: Geothermal Education Office, http://geothermal.marin.org  
Images from http://geothermal.marin.org/GEOpresentation/

Geothermal Energy in Latin America

http://geothermal.marin.org


Volcanoes in Latin America

Large red triangles show volcanoes with known eruptions; small red triangles mark volcanoes with 
possible, but uncertain eruptions. Yellow triangles distinguish volcanoes of other regions.

Source: Smithsonian National Museum of Natural History, http://www.volcano.si.edu/world/
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Geothermal Energy in Latin America

Where Is Geothermal Energy Found?
Comprehension Exercises

(1) According to the plate boundaries image, which plates are involved in creating the Ring of Fire? 

(2) Are volcanoes a major source of geothermal energy?  Support your answer with information from 
the reading and images.

(3) According to the image of the hottest geothermal regions, which parts of the United States have 
the hottest geothermal resources?

(4) According to the image of the hottest geothermal regions, which parts of Latin America have the 
hottest geothermal resources?  Does this support the information in the reading?

(5) Is there a correlation between where volcanoes are located and the hottest geothermal regions of 
the world?  Why or why not?

(6) Is it only regions with volcanoes that have access to geothermal resources? Support your answer 
with information from the reading and images.

Name:
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Name:

Volcanoes and Geothermal Power in Latin America

(1) On the map of the Americas, label the countries listed below and draw small triangles to 
represent the number of volcanoes in each country.   Draw a small triangle for every ten volcanoes 
(for numbers between ten: round down for 1-4, round up for 5-9).

Argentina: 32
Bolivia: 32
Chile: 117
Colombia: 14
Costa Rica: 11
Ecuador: 23
El Salvador: 19
Guatemala: 24
Honduras: 4
Mexico: 39
Nicaragua: 19
Panama: 3
Peru: 12

Source: Answers.com, http://www.answers.com/topic/list-of-volcanoes

(2) Use maps in your geography book or an atlas to find the Andes Mountains.  Using a pencil, 
shade them into the map.

(3) After reviewing Electricity Production and Geothermal Electricity in Latin America:
(a) add the name of the country that does not have volcanoes but does have geothermal 
potential; and
(b) outline (in a color other than black) the countries that can at least double their electrical 
production if they use all of their geothermal potential.

(4) Choose one of the countries labeled on the map and write a paragraph about its geothermal 
power potential. Use the readings and charts to answer the following questions:

(a) Where is the country located and what is its population?
(b) What is the country’s source of geothermal power?  Why?
(c) Is the country currently using much geothermal power? 
(d) If this country were to use its full geothermal potential, what would be the impact on 
its population? (You can assess this by answering the following questions: How many people 
currently have electricity?  How many more homes could get electricity?  How much will 
geothermal power add to the country’s current ability to produce electricity, or its total installed 
capacity?)
(e) In addition to electricity, how else might the country use geothermal power?

Geothermal Energy in Latin America
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Electricity Production and Geothermal Electricity in Latin America

The countries in the following chart all have the potential to use geothermal power for electricity.  
The chart includes information on the following:
Overall Electrification: percentage of the population with electricity.
Total Installed Capacity: the amount of electricity (in MWe*) that the country could produce, from 
all sources (including fossil fuels, nuclear energy, solar power, etc.), in 1995.
Geothermal Installed Capacity in MWe*: the country’s ability to produce geothermal electricity 
with the plants that are currently operating.
Geothermal Potential in MWe*: the amount of geothermal electricity the country could produce if 
it were to build power plants to use all of the geothermal power available. 

*MWe = Megawatts of electricity; a megawatt is one thousand kilowatts (1,000 kW) or one million 
watts (1,000,000 w).  One megawatt is enough energy to power 1,000 average California homes.

Population 
in millions 

(1998)

Overall 
Electrification 

(% of 
population)

Total 
Installed 
Capacity 
– MWe 
(1995)

Geothermal 
Installed 

Capacity –
MWe

Geothermal 
Potential –

 MWe

Argentina 36.26 92% 20207 0.67 2010
Bolivia 7.83 64% 805 0 2490
Chile 14.79 97% 5946 0 2350
Colombia 38.58 NA 10584 0 2210
Costa Rica 3.6 93% 1370 152.5 2900
Ecuador 12.34 NA 3000 0 1700
El Salvador 5.75 65% 833 160 2210
Guatemala 12.01 68% 1005 29 3320
Honduras 5.86 50% 721 0 990
Mexico 98.55 95% 41071 751.88 6510
Nicaragua 4.58 48% 430 70 3340
Panama 2.73 67% 985 0 450
Peru 26.11 72% 4520 0 2990
Venezuela 22.80 NA 18980 0 910

Source: Liz Battocletti, Bob Lawrence & Associates, Inc.  1999. Geothermal Resources in Latin American and 
the Caribbean. For Sandia National Laboratories & the U.S. Department of Energy, Office of Geothermal 
Technologies, http://www.bl-a.com/ECB/PDF%20Files/Geo%20Res%20LAC.pdf

Geothermal Energy in Latin America
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Name:

Electricity Production and Geothermal Electricity in Latin America
Comprehension Exercises

(1) Which country has the largest population? What percentage of that population has electricity? 
Which country has the smallest population, and what percentage of its population has electricity?

(2) Which countries are currently unable to produce any geothermal electricity?

(3) Which three countries have the greatest geothermal potential and how much geothermal power 
could each one produce?

(4) Which countries have the potential to double (or more) their power production if they take 
advantage of their geothermal potential? (Hint: estimated geothermal potential must be equal to, or 
greater than, total installed capacity; compare columns 3 and 5.)

(5) Look at the map you are working on.  Is there any correlation between countries with the most 
volcanoes and countries with the greatest geothermal potential?  Why or why not?

(6) If 1 MWe can power 1,000 homes, how many homes in Nicaragua could have electricity from 
geothermal power?  Would this cause a big increase in the percentage of people in Nicaragua who 
have electricity?  Explain your answer.

(7)  Based on this chart and your answers to the questions above, do you think that geothermal 
power has the potential to make a big difference in Latin America?  Explain your answer.

Geothermal Energy in Latin America
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Worldwide Uses of Geothermal Energy

Geothermal energy is a proven resource for direct heat and power generation. In over 30 countries 
geothermal resources provide directly used heat capacity of 12,000 MW and electric power generation 
capacity of over 8,000 MW. It meets a significant portion of the electrical power demand in several 
developing countries. For example, in the Philippines geothermal provides 27% of that country’s total 
electrical generation, from power plant complexes as large as 700 MW. 

Individual geothermal power plants can be as small as 100 kW or as large as 100 MW depending on 
the energy resource and power demand. The technology is suitable for rural electrification. Geothermal 
resources may be especially important and significant in developing nations where no local fossil fuel 
resources exist such as oil, coal, or natural gas. For example in Tibet, where no readily available fossil 
fuels exist, the Nagqu geothermal field provides a useful energy source for the local population.

Direct Uses of Geothermal Heat
Lower temperature geothermal resources 
can provide useful energy for heating 
buildings and agricultural and industrial 
processes. Some greenhouses in the central 
region of Algeria are reported to be using 
60 degree Celsius geothermal water for 
heating.  In China most of their geothermal 
use has been for space heating, agriculture, 
aquaculture, balneology (bathing), and 
medicinal purposes. Romania has a total of 
130 MW installed thermal capacity for direct 
uses, which are: district heating for about 
3,000 dwellings, 47 hectares of greenhouses, 
sanitary hot water for 16,000 dwellings, 
preparation of industrial hot water for about 
10 factories, and balneological uses.

Space/District Heating
Schemes utilizing geothermal heat provide over 80% of the central heating needs of city of Reykjavik  
in Iceland and are employed in many towns in the U.S., Poland, and Hungary. 

Agriculture and Aquaculture
In temperate and colder climates, greatly improved plant and fish growth can be achieved by heating 
soils, greenhouses, and fish ponds using geothermal heat. 

Power Generation
High temperature geothermal reservoirs containing water and/or steam can provide steam to directly 
drive steam turbines and electrical generation plants. With over 8,000 MW of installed capacity, 
geothermal electric power generation is a well-proven technology that has been especially successful in 
countries and islands that have a high reliance on imported fossil fuels. 

Source: World Bank, http://www.worldbank.org/html/fpd/energy/geothermal/

Geothermal Energy in Latin America
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Worldwide Uses of Geothermal Energy
Comprehension Exercises

(1) According to the pie chart, what is the single most important use of direct-heat geothermal power 
in the world?

(2) What is the second most popular use of geothermal power?  

(3) What percent of direct-heat is used for aquaculture?  According to the text, how can geothermal 
heat help aquaculture?

(4) Why is geothermal energy so important in countries without fossil fuels? 

(5) On the world map, label the countries mentioned in the reading  as well as the Latin American 
countries that you have labeled on your other map.  Looking at this partial list, do you think that 
geothermal energy is distributed throughout the world?

Geothermal Energy in Latin America
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World Leaders in Geothermal Electricity Production (1999)

Country
1990 

(MW installed)
1999 

(MW installed)
USA 2775 2850

Philippines 891 1848
Italy 545 769

Mexico 700 753
Indonesia 145 590

Japan 215 530
New Zealand 283 345

Iceland 45 140
Costa Rica 0 120
El Salvador 95 105
Nicaragua 70 70

Kenya 45 45
China 19 32

Guatemala 0 29
Turkey 20 20.4

Total installed geothermal 
electrical capacity

5867 8246

Other countries with less than 20 MW generation are: Argentina, Australia, Ethiopia, France 
(Guadeloupe), Greece, Portugal (Azores), Russia, and Thailand.

Currently geothermal resources in over 30 countries provide directly used heat capacity of over 12,000 
MW.  These countries include: Algeria, Austria, Belgium, Bulgaria, China, Denmark, England, France, 
Georgia, Germany, Greece, Hungary, Iceland, Indonesia, Ireland, Italy, Japan, Latvia, Nicaragua, 
Philippines, Poland, Portugal, Romania, Russia, Slovakia, Sweden, Switzerland, Thailand, and 
Turkey. 

Source: World Bank, http://www.worldbank.org/html/fpd/energy/geothermal/markets.htm

Comprehension Exercises
(1) On the world map, label each of the countries mentioned in this table and short reading.
(2) Looking now at a complete world map, is geothermal energy spread throughout the world? 

Geothermal Energy in Latin America
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Clean, Renewable Energy

Clean energy is energy derived from highly efficient, clean technologies, including renewable energy 
and combined heat and power.

Clean energy can be supplied from the following renewable sources of power: solar, geothermal, 
biomass, landfill gas, and wind. Although installation of these renewable energy resources is growing, 
non-hydro (not produced from water) renewable energy is currently responsible for less than two 
percent of the electricity generation in the United States.

Pollution-causing air emissions associated with generating electricity from solar, geothermal, and wind 
technologies are negligible because no fuels are combusted in these processes.

The sources discussed below are considered to be renewable because they are continuously being 
replenished. They are also considered to be sustainable because nature will replenish these sources into 
the future and faster than they can be used.

Solar energy is a renewable resource because it is continuously supplied to the earth by the sun. Solar 
resources are available everywhere, although some areas receive less sunlight than others, depending on 
the climate and seasons. 

Geothermal energy is continuously created beneath the earth’s surface from the extreme heat contained 
in liquid rock (magma) within the earth’s core. 

The term biomass describes many different fuel types from such sources as trees; construction, wood, 
and agricultural wastes (including corn husks, rice hulls, peanut shells, grass clippings, and leaves); fuel 
crops (i.e., crops specifically grown for electricity production); sewage sludge; and manure. 

Landfill gas is created when microorganisms cause organic waste, such as food wastes and paper, to 
decompose in landfills. Landfill gas escapes into the air unless it is collected and burned to produce 
electricity. 

Wind is created because the sun heats the earth unevenly, due to the seasons and cloud cover. This 
uneven heating, in addition to the earth’s rotation, causes warmer air to move toward cooler air, creating 
wind. Wind turbines use two or three long blades to collect the energy in the wind and convert it to 
electricity. 

Source:  U.S. Environmental Protection Agency, http://www.epa.
gov/cleanenergy/
Photo Source: Diesel & Wind Systems, Australia, http://www.
daws.com.au/Downloads/Photos.html

Geothermal Energy in Latin America
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Clean, Renewable Energy
Comprehension Exercises

(1) What is clean energy?

(2) What is renewable energy?

(3) Of the clean, renewable sources of energy listed in the reading, which are created by nature and 
which are influenced by humans?  Support your answer with information from the reading.

(4) Do sources of energy vary depending on where people live?  (For example, what kind of energy 
are people living in the Andes going to use?  Or people living in Florida?) Explain your answer.

(5) Is energy use a way that people can adapt to their natural environments?  Support your answer 
with information from the reading.

(6) Do some research on one of the following non-renewable sources of energy and explain 
what impact its use has on the environment: natural gas, coal, oil, nuclear energy.  The U.S. 
Environmental Protection Agency is a good source of information: http://www.epa.gov/cleanenergy/
impacts.htm.

Geothermal Energy in Latin America
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Promoting Renewable Energy Resources

(1) Break students into groups to research one of the following renewable energy sources:
Solar
Wind
Geothermal
Biomass
Hydropower

(2) Each group will design a one-page information sheet (or poster board) and presentation to address 
the following questions:
Where can this energy source be found?
How does this technology work?
How could this energy source be used?
What are some examples of its current use?
What are apparent environmental impacts associated with this?
Are there hidden environmental and social costs?
Is this technology widely accepted today? Why or why not?
Do the costs of this technology make it prohibitive for common use? Why or why not?

Web resources for students:
California—Discover Its Energy (http://www.energy.ca.gov/commission/economic_development.
html) from the State of California’s Energy site, offers a basic introduction to each energy resource.  
Clean Energy Basics (http://www.nrel.gov/clean_energy/) provides more in-depth information.  
Energy Story (http://www.energyquest.ca.gov/story/index.html) has a chapter devoted to each type of 
renewable energy. 
The U.S. Department of Energy’s Energy Efficiency and Renewable Energy page (http://www.eere.
energy.gov/) provides another source of information on the benefits and limitations of renewable 
energy sources. 

Teachers may also download and provide informational handouts to students from the following lesson 
plans:
Energy for Keeps: Electricity from Renewable Energy by Education for the Environment, http://
www.energyforkeeps.org/

Renewables are Ready: A Guide to Teaching Renewable Energy in Junior and Senior High School 
Classrooms by the Union of Concerned Scientists,
http://www.ucsusa.org/documents/Renewablesready_fullreport.pdf

(3) Once projects are completed, each group will present its research to the class. At appropriate times 
during the presentations, the teacher should lead discussions to help the rest of the class process the 
information and compare the benefits and drawbacks of each type of resource. Ask questions such as:
What are the potential impacts of the different types of energy? 

Geothermal Energy in Latin America
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What are the benefits of each? 
What are the drawbacks of each? 
Are there any environmental impacts from the different types of energy? 
Are there economic impacts from the different types of energy? 
What sort of social issues affect the use of alternative sources of energy? 
What is the greatest factor that has kept alternative energy sources from being universally accepted/
adopted? 

(4) After the presentations, each student will write a “community news article.”  Students must choose 
a type of alternative energy that they feel would be easiest to use in your community.  Students must 
use persuasive writing to try to sway other members of the community to adopt this energy source.  
Students should defend their choices using research completed by their group or by other groups for 
this project. They should address social impacts, costs, and environmental impacts. Be sure that the 
expectations for this article are clear; you may wish to use a rubric that clearly states the guidelines.  
Students are not required to select the energy source on which they worked, but are free to choose that 
which they feel would best serve the community. 

(5) Optional: Stage a mock townhall meeting in which advocates for the various energy sources present 
their cases and debate the issues.  Have students discuss and debate the various alternative energy 
sources and, at the end, hold a class vote to determine what type of alternative energy is to be adopted 
by the community.  If time is limited, skip the debate and count the vote based on students’ articles.

Activity Source: Science NetLinks, http://www.sciencenetlinks.org/lessons.cfm?BenchmarkID=8&DocID=26

Geothermal Energy in Latin America
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Science NetLinks Activity Sheet – Renewable Energy Sources
All rights reserved.  Science NetLinks Activity Sheets may be reproduced for educational purposes.

Renewable Energy Resources

Name:_______________________

Research Partners: ______________________________________________________

In this lesson, you will investigate various alternative energy sources and in the
end, vote on a new type of energy to be adopted by the “town.”  There will be
several steps, with the following guidelines and due dates.

1. You will be placed into a group of 4 or 5 members to research one of the
following energy sources, as assigned: Solar; Wind; Geothermal; Biomass; or
Hydropower.  As a group, you will write a one-page summary of the energy
source and prepare a presentation for the class.

The following ideas should be included in your summaries/presentations:

• How does this technology work?
• How could this energy source be used?
• What are some examples of its current use?
• What are apparent environmental impacts associated with this?
• Are there hidden environmental and social costs?
• Is this technology widely accepted today?  Why or why not?
• Do the costs of this technology make it prohibitive for common use?

Why or why not?

The due date for the summary is ____________, and the due date for the
class presentation is ____________.

2. After listening to all class presentations, you will write a “community news article”
in which you choose the type of alternative energy you feel would be the easiest
to implement in wide spread use.  You will use persuasive writing, for you will
ultimately be trying to persuade other members of the community to adopt this
alternative energy source.  You should defend your choice using information
learned in this lesson.

The due date for the article is __________________.

3. Then you will participate in a mock town-hall meeting in which students will be
advocates for particular energy sources.  You will discuss and debate the various
alternative energy sources, and at the end, participate in a class vote to
determine what type of alternative energy the “town” will adopt.

The town-hall meeting and vote will be held on _________________.

Geothermal Energy in Latin America
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Itaipu Dam and Power Plant (Brazil and Paraguay)

TEACHER NOTES

GOALS
The following readings and activities on the Itaipu Dam and Power Plant were designed to strengthen 
students’ ability to draw from historical, geographical, and statistical information to answer geographic 
questions.  Students will understand that hydroelectric power is a major source of electrical power with 
an ability to supply much of the world’s electricity, but that the construction of dams and power plants 
has environmental repercussions that must be taken into account.  At the end of the unit, students will 
know factual information about Itaipu and general information about hydroelectric power around the 
world.

ASSESSMENT EVIDENCE
Build-a-Dam: Students consider a variety of questions as they plan a dam for their hometown.  The 
project may be assigned to groups or individuals.  This activity builds on information presented 
throughout the case study and has students assess the risks and benefits of their course of action.

LEARNING ACTIVITIES
• As an Introduction, discuss the various purposes of dams.  Ask students for reasons to build a 

dam (flood control and river regulation, irrigation, power production, and recreation) and put 
the list on the board.  Explain that this case study focuses on dams that produce power through 
hydroelectric power plants. 

• The Itaipu Dam and Power Plant: History reading includes information on the building of the dam 
and its power potential.  The timeline activity reinforces information from the reading and opens 
class discussion.

• In Thinking about Power, the teacher presents basic information on the power potential of Itaipu 
as it relates to power with which students are familiar (i.e., lightbulb).  The class works together to 
assess how much power Itaipu can provide.

• The Watersheds of the World map shows and discusses the vast number of dams in the world and the 
worksheet asks students to consider what that means about hydropower.  A full-size map, ideal for 
using as an overhead transparency, precedes the student handouts.

• How Hydropower Works addresses the process of creating electricity from dams. The class should 
work together to locate the countries in which the major dams listed on the worksheet are found 
and then individual students work with data to create a chart on reservoir size of major dams. 

• In Energy Supply: Report on Itaipu’s Production, students learn about the gradual build-up of a 
power plant’s production and how Itaipu is growing.

• [Optional activity] Itaipu Power Plant: Brazilian Transmission System helps students to determine 
how extensive the Brazilian network is.  The teacher should decide if students will calculate miles 
(U.S. measure) or kilometers (Brazilian measure).

• Environmental Effects makes students aware of the environmental effects of dam/power plant 
construction and has them consider the downside of this energy source.

• Facts about Hydropower prepares students for the final activity.
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Itaipu Dam and Power Plant (Brazil and Paraguay)

Itaipu Dam and Power Plant: History

The Paraná River, which flows from southern Brazil into Paraguay, is the base for the Itaipu Dam and 
Power Plant, the world’s largest hydroelectric power plant.  The dam is capable of generating 12,600 
megawatts (MW) of electricity, enough to power most of California.  The building of the dam took 18 
years and U.S. $18 billion to complete, and required engineers to shift the course of the Paraná River, 
the seventh largest river in the world. Because of the massive amount of planning, concrete, and hard 
work involved in the project, Itaipu is considered one of the “Seven Wonders of the Modern World.”  

It was during the 1960s that talk of a joint power plant first began and Brazil and Paraguay conducted 
a study of water resources in the region.   In 1973, the two countries signed a treaty to develop joint 
hydroelectric power.  In 1975 work began on the dam.  For the first three years, builders worked on 
shifting the Paraná River around the construction site.  In October 1978, the 1.3-mile-long, 300-foot-
deep, 490-foot-wide diversion channel was completed, and as the course of the river was shifted, the 
original riverbed began to dry out so that builders could construct the dam.

In 1982, construction of the dam was completed and builders created the 125-mile-long reservoir.  
Itaipu Lake was formed in only two weeks, during which water rose 100 meters to reach the spillway.  
During the formation of the reservoir, environmentalists with the project traveled through the flooded 
area in boats to save local animals in an operation called “Mymba Kuera” (“catch-animal” in the Tupi-
Guarani language, spoken by native groups in Brazil). 

In 1984, the first generator of the Itaipu Power Plant began to operate, with another two units being 
installed each year.  The final unit, for a total of 18 functioning units, began power production in 1991.  
The plant can still grow, however, as the original plan allowed for 20 generators, with the final two 
being installed when the plant needs to produce more power.  In 2000, the presidents of Brazil and 
Paraguay signed a contract to begin building the final two generators.  With 20 generators, the plant 
can generate 14,000 MW of electricity.
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Itaipu Dam and Power Plant 
(Brazil & Paraguay)

Although Brazil (population: 155 million) is far larger than Paraguay (pop.: 3.5 million), the two 
countries jointly manage and equally divide the electricity generated by the power plant. Each country 
has 9 generators to use for its own power.  Paraguay can sell any surplus power that is generated, but 
Brazil has first rights to buy the surplus power before Paraguay can sell to other customers.  In 2000, 
the dam provided Paraguay with 95% of its electricity and 25% of Brazil’s electricity.   Power sales 
to Brazil have generated 25–35% of Paraguay’s national budget, totaling approximately U.S. $180 
million since 1989.

Timeline 
Have students create a timeline, either individually or as a class, on the board/wall of the Itaipu 
project. 

Questions for Class Discussion
(1)  Why would a project like this take so long to complete?  What were some of the challenges in the 
construction?
(2)  What program did environmentalists launch when the reservoir was formed?  Why?
(3)  Is the dam more beneficial to Brazil or to Paraguay?  Explain your answer.

 

Itaipu Dam and Power Plant (Brazil and Paraguay)



About Hemispheres

Created in 1996, Hemispheres is the international outreach consortium at the 
University of Texas at Austin. Hemispheres utilizes University resources to pro-
mote and assist with world studies education for K-12 and postsecondary schools, 
businesses, civic and non-profit organizations, the media, governmental agencies, 

and the general public. 

Comprised of UT’s four federally funded National Resource Centers (NRCs) 
dedicated to the study and teaching of Latin America; the Middle East; Rus-
sia, East Europe & Eurasia; and South Asia, Hemispheres offers a variety of free 
and low-cost services to these groups and more. Each center coordinates its own 
outreach programming, including management of its lending library, speakers 
bureau, public lectures, and conferences, all of which are reinforced by collabora-
tive promotion of our resources to an ever-widening audience in the educational 

community and beyond. 

Hemispheres fulfills its mission through: coordination of pre-service and in-
service training and resource workshops for educators; promotion of outreach 
resources and activities via exhibits and presentations at appropriate state- and 
nation-wide educator conferences; participation in public outreach events as or-
ganized by the consortium as well as by other organizations; and consultation on 
appropriate methods for implementing world studies content in school, business, 

and community initiatives. 

For more information, visit the Hemispheres Web site at:
http://www.utexas.edu/cola/orgs/hemispheres/

or e-mail: hemispheres@austin.utexas.edu
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