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Energy 
 
This module1 is intended for elementary or secondary education teachers interested in teaching 
their classroom about energy and for anyone interested in learning about the various types of 
renewable and non-renewable sources of energy. This module also looks at energy consumption in 
Belize. 

 
 

Lessons within this module: 
o Energy Overview 
o Types of energy: Renewable and Non-renewable Sources 
o Solar Energy          (Renewable) 
o Hydropower          (Renewable) 
o Geothermal Energy         (Renewable) 
o Wind Energy          (Renewable) 
o Biomass Energy         (Renewable) 
o Fossil Fuels: Overview 
o Oil and Petroleum         (Non-Renewable) 
o Coal           (Non-Renewable) 
o Natural Gas          (Non-Renewable) 
o Nuclear Energy         (Non-Renewable) 
o Energy in Belize: Sources and Uses 
o Energy in Belize: Increasing Demands 
o Energy in Belize: Production and Imports 
o Energy in Belize: Renewable Sources 
o Energy in Belize: Non-Renewable Sources 

  

                                                           
1
 Supplementary items are also provided for this module: Classroom activities, Assignments, Games, Information sheets, Stories, Surveys, and Worksheets. 

**Note: The information sheets are highly recommended. 



Related learning goals as specified by the Ministry of Education:2 
 
 

 

 (Science: U) How can one type of energy be transformed into another? 
 (Science: U) How is Electricity generated from energy? 
 (Social Studies: M) What is the difference between a renewable and a non-renewable resource? 
 (Social Studies: MU) How do some human activities and industries harm our natural resources? 
 (Social Studies: U, Science: L) What is ‘pollution’? 
 (Science: M) What is the role of carbon dioxide in the Greenhouse Effect? 
 (Social Studies: U) What are the anti-pollution measures we can take? 
 (Science: MU) What are some alternative sources of energy? 

                                                           
2
 L = Elementary school Lower Division, M = Elementary school Middle Division, and U = Elementary school Upper Division 



Energy Overview 
 
Energy is the ability to do work. 
You can think of it as power.  
 
We use energy in everything we do. Energy helps us grow and think, it keeps things frozen in the freezer and warms 
food in the oven, it makes cars and boats run, it makes the radio play music, and it lights our homes. 

 
There are two types of energy. 

1. Potential Energy is stored energy. 
2. Kinetic Energy is energy in motion. 

 
In the figure to the left, you can see examples of potential 
energy and kinetic energy.  
 
When you hold a hammer high in the air ready to bring it 
down on a nail, there is potential energy. Potential energy is 
also present when you stretch the string of an arrow ready 
to shoot or when you hold a ball at the top of a hill before 
you roll it down. 
 
The hammer, arrow, and ball have kinetic energy once they 
are in motion. As the hammer moves towards the nail, the 
arrow flies through the air, and the ball rolls down the hill, 
their energy is kinetic. 
 
Work is the transfer of energy. 
Work is done when one object (it could be you) transfers 
energy into another object by applying a force. For 
example, in the figure, when someone uses machines like 
the hammer and bow to apply a force on the nail or arrow 
or ball, work is done on these objects to make them move.   



Types of Energy 
 
Humans have figured out a way to harness the energy from various sources and use it to power their machines.  
There are two types of energy we can use: Renewable and Non-Renewable Energy. 
 
Renewable energy comes from resources that do not 
run out. 
 

Non-Renewable energy comes from resources that 
already have a set amount in the world. Once we use 
them up, we cannot get them back for millions of years 
if ever. 

 
 
Renewable Energy: 
Solar Energy 
Hydropower 
Geothermal Energy 
Wind Energy 
Biomass Energy 
 
Non-Renewable Energy: 
Fossil Fuels 

 Oil and Petroleum 

 Coal 
 Natural Gas 

Nuclear Energy 
 

  



Solar Energy (Renewable) 
 
Solar Energy comes from the sun. The energy is found in the sun’s rays. 
Solar Power is solar energy converted into electricity. 
 

 
Where do we use it? 

 Heating water 

 Heating and cooling spaces 
 Heating water 
 Cooking 
 Drying 
 Electricity 

 Greenhouses 
 
How do we use it? 
We can either use the direct sunlight or we can make 
electricity out of solar energy. We can convert solar 
energy into electricity by using solar cells or through 
solar power plants. 
 
1 .Solar Cells: 
Solar cells are grouped into panels, which then absorb 
the direct sunlight and produce an electric current. 
These panels are also called “Photovoltaic” devices.  
2. Solar Power Plants: 
Solar power plants use large reflectors to capture and 
concentrate solar energy. This energy is used to heat 
up water, which then produces steam. This steam 
powers a generator, which generates electricity. 
 

Advantages: 

 The sun will always produce energy 

 Sunlight is free 
 Does not require fossil fuels 
 Has no carbon emissions 
 Can be used in rural areas 
 Does not need much maintenance 

 
Disadvantages: 

 Very expensive to install 
 Needs a large space on the roof or land 
 Requires sunshine and good weather 

  



Hydropower (Renewable) 
 
Hydropower is energy from moving water.  
Hydroelectricity is the electricity generated from the kinetic energy in moving water. 
 

Where do we use it? 

 Irrigation 
 Powering devices like watermills 

 Electricity 
 
How do we use it? 
Water flows through a pipe called a penstock to a 
turbine. The water pushes against the blades of 
the turbine, which spins the generator. The 
generator then produces electricity. For this 
process to work, it needs water with enough speed 
and volume. Two different systems may be used. 
 
1. Run-of-the-river system:  
The water is taken from fast-flowing portions of a 
river or nearby waterfalls. The water travels 
through the penstock towards the turbine. The 
current applies the necessary pressure against the 
turbine to power the generator. 
2. Storage system: 
Dams contain the water. The water is usually 
stored as high as possible because this increases 
the potential energy of the water. Remember, we 
want as much energy in the system as possible. 
When the water is released, it travels through the 
penstock to the turbine. This system is used when 
there is a high demand for electricity. 

Advantages: 

 Does not require fossil 
fuels 

 Has no carbon 
emissions 

 Dams and reservoirs 
may be used for other 
purposes (i.e. 
agriculture, recreation) 

 Dams are helpful in 
controlling floods 

 Hydroelectric plants last 
a long time 

 
Disadvantages: 

 May disturb aquatic 
ecosystems nearby 

 Reservoirs might get filled with sediment, causing them 
to stop working or to be unable to control a flood 

 There may be less water than the system needs due to 
climate change 

 If a dam fails to hold water due to poor construction, the 
surrounding communities may experience damages to 
property and loss of life 

 The construction of a dam may cause the destruction of 
forests, flooding, and relocation of people living in 
surrounding areas 



Geothermal Energy (Renewable)  
 
Geothermal Energy is heat energy from inside the earth. 
 
 

Where do we use it? 

 Heating and cooling spaces 
 Electricity 

 
How do we use it? 
Geothermal power plants use very hot water or 
steam found inside the earth to power their 
generators. We can drill wells into the ground and 
use a pipe to transport the steam or hot water to the 
surface. There are three types of geothermal plants 
that generate electricity. 
 
1. Dry Steam plants: 
Seam is piped directly from inside the earth to the 
surface to turn the generator turbines. 
2. Flash Steam plants: 
Hot water is piped to the surface, where it changes 
state and turns into steam. The steam turns the 
generator turbines. When the steam condenses back 
into liquid water, it is injected back into the ground. 
This cycle is repeated. 
3. Binary Cycle power plants: 
When the water is not hot enough to turn to steam, it 
can still be used to heat a different kind of liquid. 
The heat of the water heats a different liquid that 
can turn into steam more easily. Once this other 
liquid turns to steam, it turns the generator turbines. 

Advantages: 
 Does not require fossil fuels 
 Has virtually no carbon emissions 
 Safe to the surrounding environment 

 Heat is continuously being produced 
 Does not depend on the weather 

 Power plants work day and night 
 Creates jobs 

 
Disadvantages: 

 There isn’t enough equipment, trained staff, and 
manpower to build these plants everywhere 

 Installation of power plants is expensive 
 Geothermal sites can run out of steam 
 Only the regions with sufficiently hot rocks 

underground can produce the required steam 
 Poisonous gases can escape from within the earth 
 Energy can usually 

only be used in 
surrounding areas 

  



Wind Energy (Renewable) 
 
Wind Energy is the energy from moving air. 
Turbines are the wind machines used to capture the kinetic energy of the wind. 

 
Where do we use it? 

 Electricity 
 Windmills 

 Water pumping or drainage 
 Grinding grain 

 Ventilation of buildings 
 
How do we use it? 
The moving air causes the blades of the turbine to turn. 
The blades turn a generator, which produces electricity.  
There are two types of wind turbines. 
 

1. Horizontal-axis: 
Its three blades look like airplane 
propellers. These turbines are as tall 
as a 20-story building. 

2. Vertical-axis: 
Its two blades 
look like an egg-
beater and run 
from the top to 
the bottom. These 
turbines are 
about 100 feet 
tall.  
 

Advantages: 

 It is the cleanest form of renewable enrgy 
 There will always be air in motion 

 Does not require fossil fuels 
 Has no carbon emissions 

 The cost of installation has decreased  
 Land can also be used for agriculture 
 Creates jobs 

 
Disadvantages: 

 Wind strength is difficult to predict 

 Turbines may make a lot of noise 
 Installing them deep in the ground affects 

underground habitats 

 Blades may harm birds 
 Not very suitable for non-coastal areas 

  



Biomass Energy (Renewable) 
 
Biomass is organic material from plants and animals. 
Biomass energy is the energy from the sun stored in organic materials. 
Organic material or matter comes from something that was once alive, but has now decayed. 
 

Where do we use it? 
 Heating spaces 
 Cooking 

 Producing biofuels 
 Electricity 

 
How do we use it? 
Energy from the sun is absorbed by plants through 
photosynthesis. Animals obtain this energy by 
consuming plants.  
 
When we burn organic materials from plants or animals, 
we release this stored energy in the form of heat. 
Sometimes, you can use this heat to convert water into 
steam. This steam can be used to turn a turbine and 
produce electricity. 
 
Biomass can also be used to make methane gas or 
transportation fuels like biodiesel. Ethanol can be 
produced from corn and sugar cane. Biodiesel can be 
produced from vegetable oils and animal fats. 
 
Biomass materials come from paper, leaves, wood, food 
scraps, yard trimmings, plastics, rubber, and other 
household trash items. 
 

Advantages: 
 Reduces waste in landfills 
 Easily available and abundant 

 Emitted carbon dioxide is balanced by that 
absorbed by plants 

 Products have many uses 
 
Disadvantages: 

 Living things are expensive to maintain 

 Some products are not as effective as fossil fuels 
 Emits methane into the atmosphere 

 Has unpleasant sell and may attract pests 

 Requires large areas of land



Fossil fuels come from 
the buried remains of 
plants and animals that 
lived millions of years 
ago. 
 
 
Fossil Fuels: 

 Oil and Petroleum 
 Coal 

 Natural Gas 
 
Oil and Petroleum is 
liquid. 
Coal is solid. 
Natural gas is a gas. 
 
Oil and Petroleum 
products: 

 Gasoline 
 Diesel Fuel 
 Heating Oil 
 Propane 

 
A refinery is a factory 
that turns crude oil into 
gasoline and petroleum 
products. 

Fossil Fuels: Overview 
 

 
 
 
 
 
 
 
 
 
 
 
 
  



Oil and Petroleum (Non-Renewable) 
 
Crude oil is a yellowish-black liquid found in underground reservoirs. 
Gasoline and petroleum products are created when crude oil is refined. 
Diesel fuel, heating oil, and propane are types of petroleum products. 

 
Where do we use it? 

 Transportation 
 Heating spaces 

 Cooking and refrigerating food 
 Fueling fireplaces and barbecue grills 

 Production of plastics 
 Production of petroleum products like ink, 

crayons, deodorants, tires, ammonia, dishwashing 
liquids 

 Electricity 
 
How do we use it? 
Scientists and engineers who 
study the earth explore the areas 
they believe to have oil. A well is 
drilled over the area to obtain a 
steady flow of oil to the surface. 
This crude oil is sent to a 
refinery through a pipeline or by 
ship. Refineries break up crude 
oil into smaller components and 
reassembles them to make 
gasoline and petroleum 
products.  
 

Gasoline is a toxic and highly flammable liquid used as 
the main source of energy for transportation. 
Diesel fuels are used in diesel engines in cars, boats, 
buses, trains, and trucks. 
Propane is a gas usually found mixed with natural gas 
and oil. It is used for cooking, heating water, and fueling 
barbecue grills. It is also used in hot air balloons! 
 
Advantages: 

 Abundant even though it is non-renewable 
 Relatively inexpensive 

 Produces high energy 
 Easily distributed all over the world 

 
Disadvantages: 

 Produces large amounts of carbon dioxide – refer 
to Climate Change Module 

 It is non-renewable 
 It is depleting quickly 

 Used oil is difficult to recycle 
 Oil drilling is harmful to the 

environment 

 Oil transportation can lead to 
spills, which damage coastal 
and marine environments 

 Price of oil is rising



Coal (Non-Renewable) 
 
Coal is a black or brownish-black rock made up mostly of carbon. 
Coal is made up of the remains of trees and plants that lived millions of years ago. 
 

Where do we use it? 

 Powering steel, cement, and paper industries 
 Production of plastics 

 Production of steel for bridges, buildings, and 
automobiles 

 Electricity 
 
How do we use it? 
Coal beds are dug by machines through surface and 
underground mining. After the coal has been mind, it is 
transported to a preparation plant located in the mining 
site. The plant cleans the coal and removes rocks, dirt, 
and other unwanted materials. 
1. Surface mining: 
Machines remove the top layer of soil and rock to expose 
the coal bed. When the mining is over, the soil and rock 
is returned to the pit. 
2. Underground 
mining: 
Underground mines 
with elevators must be 
built so that miners and 
machines can dig for 
coal deep in the earth. 
 

Advantages: 

 Abundant even though it is non-renewable 
 Affordable 

 Coal prices are stable compared to other fuels 
 Produces high energy 

 Good for recreational use (e.g. barbequing) 
 
Disadvantages: 

 Produces large amounts of carbon dioxide – refer 
to the Climate Change Module 

 Produces harmful emissions and by-products 
 Harmful to the environment 
 Contributes to water contamination and acid rain 
 It is non-renewable 

 Transportation is difficult 
 Coal mining ruins the environment and endangers 

the lives of miners 
  



Natural Gas (Non-Renewable) 
 
Natural gas is a colourless and odourless gas. It is composed mostly of methane, but also contains 
ethane, propane, butane, and pentane. 
Natural gas is also known as “clean gas” because it emits lower levels of harmful bi-products than 
other fossil fuels. 

 
Where do we use it? 

 Production of steel, gas, paper, clothing, and brick 
 Production of paints, fertilizers, plastics, dyes, 

medicines, and explosives 
 Fuel for stoves, water heaters, and other 

household appliances 

 Electricity 
 
How do we use it? 
Scientists and engineers who study the earth are able to 
determine what rocks have a high chance of containing 
natural gas. A well is drilled into the site, and natural gas 
flows up to the surface. The gas is transported to gas 
processing plants. At the plants, the different types of 
gases are separated. Once the other gases are removed, 
the natural gas can be stored or transported to 
consumers through pipelines. 

 

Advantages: 

 Less harmful to the environment than coal or oil 
 Cheaper than gasoline 
 Can be safely stored 
 It is easily transported over land or water through 

pipelines 
 Popular source of 

energy for cooking 
 
 
Disadvantages: 

 It is non-renewable 
 It is highly flammable 
 It is the most common cause of carbon monoxide 

deaths 
 Construction and management of pipelines is 

expensive 

 Contributes to groundwater contamination 

 Cannot be used in vehicles because it is highly 
flammable

  



Nuclear Energy (Non-Renewable) 
 
Nuclear energy is the energy stored in the nucleus of an atom. The atom is usually Uranium. 
Atoms are the tiny particles that make up everything in the universe. 
“Nuclear Fission” is the process by which the Uranium atom is split into smaller atoms. During 
this process, energy is released in the form of heat. 

 
Where do we use it? 

 Electricity 
 Nuclear weapons 

 
How do we use it? 
A nuclear plant splits the nuclei 
of uranium atoms. The atoms 
each split into two smaller 
atoms. This is a radioactive 
process, and thus produces 
energy and radioactive waste.  
 
Radiation is energy. It is produced by radioactive decay, 
nuclear fission, nuclear fusion, and hot objects. Some 
types of radiation are strong enough that they damage 
living cells. This can have negative effects on humans 
and other living creatures. People can develop cancers 
and mutations.  
 
The problem with nuclear energy is that radioactivity 
may leak into the environment if the nuclear plant is 
damaged or if the radioactive waste is not disposed of 
properly.  
 

Advantages: 

 Has no gas 
emissions 

 Fuel can be recycled 
 Cost relatively low 

 
 
 
Disadvantages: 

 Malfunction can lead to disaster (Chernobyl) 
 Natural disasters can cause radioactive leaks 

 Waste is radioactive and harmful to living 
organisms 

 Still no “safe” place to discard waste 

 



  



Energy in Belize: Sources and Uses 
 
According to the 2011 Assessment of the Energy Sector in Belize by the Department of Sustainable Development of 
the Executive Secretariat for Integral Development of the Organization of American States: 
  



Energy in Belize: Increasing Demands 
 
According to the 2011 Assessment of the 
Energy Sector in Belize by the Department of 
Sustainable Development of the Executive 
Secretariat for Integral Development of the 
Organization of American States: 
 
 
 
 
 
 
 
 
 
 
According to the U.S. Energy Information 
Administration: 
  



Energy in Belize: Production and Imports 
 
According to REEGLE’s energy profile of Belize: 
  



Energy in Belize: Renewable Sources 
 
According to REEGLE’s energy profile of Belize: 
 



Energy in Belize: Non-Renewable Sources 
 
According to the U.S. Energy Information Administration: 

 
  



Related Links 
 
Recommended: 

http://www.eia.gov/kids/ 
http://www.kids.esdb.bg/index.html 
http://nexteraenergy.apogee.net/kids/default.aspx 
http://www.eschooltoday.com/energy/renewable-energy/what-is-renewable-energy.html 
http://www.eschooltoday.com/energy/non-renewable-energy/what-is-non-renewable-energy.html 
http://www.conserve-energy-future.com/ 
http://www.green-the-world.net/ 

 
 

Energy in Belize: 
https://en.wikipedia.org/wiki/Energy_in_Belize 
http://www.mongabay.com/history/belize/belize-mining_and_energy_industry.html 
http://www.energyfiles.com/americas/belize.html 
http://www.reegle.info/countries/belize-energy-profile/BZ?gclid=CN7Q5s6x0bgCFSdp7AodF0kA1w 
http://www.quandl.com/energy/belize-all-energy-indicators 
http://www.eia.gov/countries/country-data.cfm?fips=BH#ng 
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