
Energy Efficiency  
 

INTRODUCTION 
Energy efficiency means doing more with less—so we get the same performance 
while saving  energy (and thus money). 
Energy comes in different forms like heat (thermal), light (radiant), motion 
(kinetic), electrical, chemical and nuclear. We can use all of these forms of energy 
in our lives. The way we use them determines how much of the energy we use.  
 
There are different ways to use all the energy sources that we learned about in 
the other chapters and this determines how efficiently we use them.  
In this module you will learn how you can make simple changes when using 
different forms of energy to make sure that you use them efficiently.   
 
Energy efficiency  is becoming more and more important in the world due to the 
fact that it is now widely recognised that we need to change the way we use 
energy because otherwise we will simply run out of all of the non-renewable 
energy recourses there are.  
 

 
LEARNING OBJECTIVES 
 
When you have successfully completed this unit you will be able to: 
 
1. Understand the basics of energy  efficiency 
2. Understand why we need to lower our energy consumption to sustain our way 

of life in the future 
3. Describe the differences between renewable and non-renewable energy 
4. Explain how you can save energy in your workplace, home  or school 
5. Understand the principles of energy efficiency on farms 

  

 
 

 
 
 
 
 

CONTENT 
 

Introduction 
 

Learning objectives 
 
 

1 
Basics of energy 

efficiency 
 

2 
Renewable versus  

non-renewable energy 
 

3 
Buildings 

 
4 

Energy Efficiency on 
farms 

 
 

Learning activities 
 

Links to online tools 
 

Extra readings 
 

References 
 

Glossary 
 

Certification 



Section 1 – The basics of energy  efficiency 

 In the Energy Efficiency Action Plan, the European Union committed itself to reduce its energy 
consumption and its CO2 emissions. One of the targets is to reduce energy consumption by 20% by the 
year 2020. To realise this potential for energy efficiency, the EU needs to double its current activities. 
Both political decision makers and people need to change their mind set to be able to achieve this 
goal. There are a lot of ways for people to make a contribution to this goal that can be easily 
implemented in our daily lives.   
 
The consumption of energy and the costs of energy have risen for the last 25 years.  It has increased 
with 45% in this period. This process cannot continue indefinitely. There are 3 reasons why this cannot 
continue:  

• There is not enough energy available to meet the expected growth in demand (also because 
countries like China and India increase their demand for energy very quickly).  

• Fossil fuels cause pollution, which causes damage to the health of people, animals and plants.   
• Using fossil fuels leads to climate change that has the potential to disrupt existing weather 

patterns, which could cause droughts and floods to new areas which cause many problems for 
the people who live there (for example the floods in Bangladesh).  

Energy efficiency and energy conservation often get mentioned together. Though there is a 
relationship, they are two different things.  
Energy conservation is a change in behavior that results in the use of less energy. Turning off the lights 
when you leave a room and recycling aluminum cans or glass bottles are both ways of conserving 
energy. 
Energy efficiency is the use of a technology that requires less energy to get the same result. A 
standard  fluorescent light bulb that uses less energy than an incandescent bulb to produce the same 
amount of light is an example of energy efficiency. However, the decision to replace an incandescent 
light bulb with a compact fluorescent is an act of energy conservation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Energy conservation and energy efficiency are currently the best tools to create a cleaner 
environment. As is also shown in the Energy Pyramid, renewable energy is an important piece of our 
energy future, but the largest opportunities are now still in energy conservation and efficiency.  
 



There a many different ways in which we can minimise our energy consumption and our CO2 
emissions.  Some examples of energy efficiency are listed here: 

• Improved insulation in housing to reduce heat loss 
• Lightweight products that reduce fuel consumption and CO2 emissions during transportation 
• Efficient energy-using products e.g. energy-saving light bulbs 
• Turf off lights when leaving a room 
• Drive slower to save fuel 
• Take a shower instead of a bath 
• Avoid leaving household appliances on standby 
• Walk instead of using cars for short journeys 
• Take public transportation or ride a bike 
• Buy/use a hybrid car 

 
In the picture below you can see more simple ways in which you can save energy at school. The same 
situation applies for the workplace because many of the solutions offered below can be implemented 
at schools, the workplace or your home.  

  



In the graph below you can see where most of our energy use comes from.  Industry is responsible for 
33% of all energy use. This is followed by transportation at 28%, residential (homes) at 21% and 
tertiary buildings at 18%. When you add industry, residential and commercial buildings, such as offices, 
schools, and shops, you have 72% of all energy consumption. That’s almost three times as much as 
transportation. The main energy consumed in industry and buildings is used for heating, cooling, 
motors, lighting, electronics and appliances, and there are many solutions available to improve the 
efficiency of those applications. These are also the ones you use frequently and can easily use in a 
different way to use less energy. When we lower our use of energy in these sectors, we will achieve 
more results than when we just focus on cleaner transport (since it only uses 28% of all the energy). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
You have already learned so far that there are many things we can do to use less energy (conservation) 
or use it more wisely (efficiency). We will discuss many of these actions in more detail in the next 
sections. In the video below you can see how easy it can be to save energy for everybody.  
 
 
 

VIDEO 

Learn about energy and how to save it in this 12 min. video  
(http://www.youtube.com/watch?v=1-g73ty9v04). 

 

 

http://www.youtube.com/watch?v=1-g73ty9v04
http://www.youtube.com/watch?v=1-g73ty9v04


RECAP 

Section 1 – The basics of energy  efficiency 

• Energy efficiency means doing more with less—so we get the same  
performance while saving both energy (and thus money). 

• Energy conservation is a behavior that results in the use of less energy. 
• Energy efficiency is the use of a technology that requires less energy to get the same 

result. 

 

SELF-ASSESSMENT 
 
Section 1 – The basics of energy  efficiency 

1) Turning off the lights when you leave the room is a form of: 
• Energy conservation 
• Energy efficiency 

 
2) By the year 2020, the EU strives to reduce its energy consumption by: 
• 10% 
• 20% 
• 35% 

 

 
 
 
 
  



Section 2 – Renewable versus non-renewable sources of energy 

 
When we use electricity in our home, the electrical power was probably generated by burning coal, by 
a nuclear reaction, or by a hydroelectric plant at a dam. Therefore, coal, nuclear and hydro are called 
energy sources. When we fill up a gas tank, the source might be petroleum or ethanol made by 
growing and processing corn. 
All forms of energy are stored in different ways, in the energy sources that we use every day.  These 
sources are divided into two groups : renewable (an energy source that we can use over and over 
again) and nonrenewable (an energy source that we are using up and cannot recreate in a short period 
of time). Renewable and non-renewable energy sources can be used to produce secondary energy 
sources including electricity and hydrogen. 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
Renewable energy 
Renewable energy sources include: 

• Solar energy from the sun, which can be turned into electricity and heat; 
• Wind energy from a wind turbine with generator;  
• Geothermal energy from heat inside the Earth; 
• Biomass from plants, which includes firewood from trees, ethanol from corn, and biodiesel 

from vegetable oil; 
• Hydropower from hydro turbines at a dam. 

Even though these energy sources can be replenished, it is important to use them as efficiently as 
possible because it still costs a lot of money to produce energy from these resources.  For example, 
even though wind is available plenty, the wind turbines, generators and storage facilities that are 
needed to turn wind into electricity is expensive and will need to be replaced after long periods of use.   
 
Non-renewable energy 
We get most of our energy from non-renewable energy sources. This includes fossil fuels  (oil, natural 
gas, and coal). These are called fossil fuels because they were formed many millions of years ago by 
the action of heat from the Earth's core and pressure from rock and soil on the remains (or "fossils") of 



RECAP 

Section 2 – Renewable versus non-renewable sources of energy 

• Renewable energy is an energy source that we can use over and over again. 
• Non-renewable energy is an energy source that we are using up and cannot recreate in a 

short period of time. 
• Renewable and non-renewable energy sources can be used to produce secondary energy 

sources including electricity and hydrogen. 
• Renewable energy sources include: solar, wind, water, geothermal and biomass energy. 
• We get most of our energy from nonrenewable energy sources, which include the fossil 

fuels — oil, natural gas, and coal. 
• We need to use these non-renewable resources much more efficiently if we want to 

continue to use them in the future. 

SELF-ASSESSMENT 

Section 2 – Renewable versus non-renewable sources of energy 

3) Solar energy is a form of: 

• Renewable energy 
• Non-renewable energy 

4) If we do not change the way we use oil for energy purposes, the world will run out within: 

• 20 years 
• 35 years 
• 50 years 

dead plants and microscopic creatures. Another nonrenewable energy source is the element uranium, 
whose atoms we split (this process is called nuclear fission) to create heat and ultimately electricity. 
While these sources of energy may at first seem plentiful, the supplies will disappear as we consume 
them, eventually exhausting them altogether. This is what we call unsustainable, as we cannot sustain 
our reliance on them forever because sooner or later they will run out. In addition to these resources 
being finite, not only is the burning harmful to the planet but also the extraction of these sources of 
energy have dire consequences on the environment. 
 
Fossil fuels take millions of years to form. The supply of fossil fuels is limited and is not being replaced 
as quickly as we are using them, for this reason we call them a non renewable resource. We face two 
challenges when considering future energy use:  Conserve and efficiently use the remaining fossil fuel 
reserves and to find suitable alternatives of renewable energy sources. We use renewable and non-
renewable energy sources to generate the electricity we need for our homes, businesses, schools, and 
factories. Electricity "energizes" our computers, lights, refrigerators, washing machines, and air 
conditioners, to name only a few uses. Most of the gasoline used in our cars and motorcycles and the 
diesel fuel used in our trucks are made from petroleum oil, a non-renewable resource. Also, natural 
gas, used to heat homes, dry clothes, and cook food, is non-renewable.  

We need to use these non-renewable resources much more efficiently if we want to continue to use 
them in the future. If we continue on the world level with our energy consumption like we do now, we 
will run out of natural gas within 35 years and within 14 years all of the oil reserves will have run out.  



Section 3 - Buildings 

 

Space heating

Electronics and lighting

Water heating

Air conditioning

Refrideration

 
The ability to heat and cool is one important accomplishment of modern technology. Our ovens, 
freezers, and homes can be kept at any temperature we choose, a luxury that wasn't possible 100 
years ago. But keeping our homes comfortable uses a lot of energy.  Lighting is also essential nowadays 
and we therefore use lights many hours per day. Lights 
have changed the way we live, work, and play. Most 
homes still use the traditional incandescent bulbs 
invented by Thomas Edison. These bulbs convert only 
about 10% of the electricity they use into light; the other 
90% is converted into heat, that is why these light bulbs 
are so hot. A traditional bulb is shown above.  

 
Compact fluorescent bulbs, or "CFLs," have made inroads into home lighting 
systems in the last few years. These bulbs last much longer and use much less 
energy than incandescent bulbs, producing significant savings over the life of the 
bulb. CFLs use one-fifth to one-third the electric power, and last eight to fifteen 
times longer as traditional bulbs. A CFL has a higher purchase price than an 
incandescent lamp, but can save over five times its purchase price in electricity 

costs over the lamp's lifetime. A CFL is shown to the left.  
 
The amount of energy we use in our homes mainly depends on the climate where we live and the 
types and number of energy consuming devices we use. The pie chart below  shows the major energy 
uses in homed divided by categories, where most energy use was for space heating (42%), followed by 
electronics, lighting and other appliances (30%), water heating (18%), air conditioning (6%), and 
refrigeration (5%).  
 

 
 
 
 
 
 
 
 
 
 
 
It is increasingly common for homes to use multiple televisions and computers. Additionally, the home 
electronics market is constantly innovating, and new products such as DVRs, game systems, LED TVs 
and rechargeable electronic devices are becoming ever more integral to our modern lifestyle. As a 
result of these changes, appliances and electronics (including refrigerators) now account for almost 
one-third of all energy used in homes. By minimizing the energy used for space heating and electronics 



we can have the largest impact on the total energy use in homes because these together form over 
70% of the energy use. 
 
What you can do yourself to save energy at work, at home or at school 

• Unplug electronics such as cell phones and laptops once they’re charged. Adapters plugged 
into outlets use energy even if they’re not charging. 

• Set your home’s thermostat a few degrees lower. For each one-degree change, your family can 
save up to 5 percent on your home’s heating and cooling costs!  

• Turn off lights when you leave a room.  
• Don’t leave the refrigerator door open. Every time you open the door, up to one-third of the 

cold air can escape. 
• Use the microwave instead of the oven for cooking your meals.  
• Open your blinds or curtains on sunny winter days to let the sun shine into your home.  
• Replace a burnt-out light bulb with a new compact fluorescent bulb. Fluorescent bulbs use 75 

percent less energy, and they last 10 times longer. 
• Save hot water by taking short showers instead of baths. 
• Turn off the water while you brush your teeth.  
• Occasionally hold a ribbon up to the edges of your home’s windows. If air is leaking into, or out 

of, the house, the ribbon will move. If you find a leak, let someone in your family know so they 
can fix it.  

  

VIDEO 

Learn from James Brew how small changes to your house can make huge changes in our 
environment in this 12 min. video  (http://youtu.be/P9l8zingLjE). 

 

 

http://youtu.be/P9l8zingLjE
http://youtu.be/P9l8zingLjE


In the picture below you can see an very energy efficiently house that makes use of many of the 
modern energy efficient tools.  It combines solar, wind and water recycling systems combined with 
very efficient lighting, heating and cooling systems.  

 
 

Wasting water also wastes electricity. Because the largest use of electricity in most cities is supplying 
water and cleaning it up after it's been used. About 75 percent of the water we use in our homes is 
used in the bathroom. Unless you have a low flush toilet, for example, you use about five gallons to 
seven gallons of water with every flush! A leaky toilet can waste more than 10,000 litters of water a 
year. Drippy faucets are bad, too. A faucet that leaks enough water to fill a soda bottle every 30 
minutes will waste 2,192 gallons of water a year. Another simple way to save water and energy is to 
take shorter showers. You'll use less hot water - and water heaters account for nearly 1/4 of your 
home's energy use.  

  



RECAP 

Section 3 – Buildings 

 

• CFLs use one-fifth to one-third the electric power, and last eight to fifteen times longer 
as traditional bulbs. A CFL has a higher purchase price than an incandescent lamp, but 
can save over five times its purchase price in electricity costs over the lamp's lifetime. 

• By minimizing the energy used for space heating and electronics we can have the largest 
impact on the total energy use in homes because these together form over 70% of the 
energy use. 

• Wasting water also wastes electricity. 
• There are many simple ways in which you can use less energy (for example turning off 

lights, use compact fluorescent bulbs instead of regular light bulbs, take showers 
instead of baths, unplug appliances when they are charged etc.) 

SELF-ASSESSMENT 

Section 3 – Buildings 

 5) Ttraditional incandescent light bulbs invented by Thomas Edison convert :  

• About 10% of the electricity they use into light  
• About 90% of the electricity they use into light 

6) Most of the energy uses in homes is directed to: 

• Space heating 
• Electronic devices 
• Air conditioning 

7) Taking a bath uses less water than taking a shower: 

• True 
• False 

 

 
  



Section 4 - Energy Efficiency on farms 

  
 
 Increases in energy efficiency are often seen as a great first step in the transition from traditional 
energy use practices into a more sustainable practice of farming. In this case, energy efficiency means 
products, behaviours or systems that use less energy to do the same or a better job than the ones that 
are less economical. Energy efficiency leads to lower carbon dioxide emissions and saves money on 
utility bills. This last fact is often a stimulus for individual companies and agricultural businesses to 
start investing in energy efficiency.  Farms can become more energy efficient in a variety of ways, from 
installing better insulation in farm buildings and in the home, to replacing incandescent light bulbs 
with compact fluorescent lighting, or more efficient cooling and heating systems, using energy efficient 
fans, and many other efficient systems.  

Experts estimate that energy costs account for about 10% of a typical farm’s budget. It may seem like a 
small step to a better environment to enhance energy efficiency in farming. In farming and 
horticultural businesses, energy costs are often a small percentage of turnover, but reducing them can 
increase  profits and thus give you a come competitive place in the market. It has been calculated that 
when you cut your energy costs by 20% you can get the same results as when you would increase your 
sales with 5%. 

The first step in making a farm energy efficient is to determine which parts of the operation are not 
operating at their highest efficiency, which can be done using various tools and methods. Energy 
audits, energy use self-assessments, and energy awareness tools can be a good way to see how much 
a business currently uses, along with what types of savings can be made through a few simple changes. 

The types of activities that will help farmers become more energy efficient include: 
• Monitor your energy bills to notice increases immediately 
• Check the insulation and ventilation of your buildings to see if energy is not leaking  
• Adjust the time and temperature controls on heating and service the boilers regularly 
• Replace the lighting with more efficient types such compact fluorescent lamps (CFLs) or LEDs. 
• Use more naturally cooled air for ventilation and cooling 
• More efficient technologies for refrigeration and produce storage (often milk) 
• More efficient electric motors  

 
Beyond energy efficiency, renewable energy from the wind, 
the sun, geothermal or  biomass can make a real 
contribution to reducing greenhouse gas emissions while 
bringing a wide range of benefits to businesses including 
reducing reliance on fossil fuels, potentially lowering energy 
bills, and improving the green image of a farm, which is 
currently becoming much more important than ever before. 
Customers are becoming more aware of sustainability and 
the impact the products they buy have on the environment. 
It is therefore a good opportunity for businesses to take this 
into account and produce more environmentally friendly.   



One of the activities mentioned to 
save energy is to have good 
insulation of the roof and walls of 
houses and farm buildings. Over a 
third of all the heat lost in an 
uninsulated home goes through the 
walls.   

Heat always flows from a warm area 
to a cold area. Therefore, in winter, 
the colder it is outside, the faster 
heat from buildings will escape to 
the outside.  Almost the same 
percentages go for the roof and the 
windows.  

This also works for the summer 
period. During periods with high 

temperatures, buildings and homes with good insulation keep the heat out and this saves a lot of 
energy otherwise spent on cooling and air conditioning.  

Different types of farms also use different amounts on energy in their daily operations. It has been 
shown that mainly dairy operations, grain drying, and irrigation are very energy intensive processes 
that occur mostly on cow farms and farms that grow vegetables and potatoes (and also grain and 
corn). On the other hand, beef, pork and poultry operations are less energy intensive and can mostly 
achieve cuts in energy use from better lighting and building temperature regulation.  

In the pictures below you can see various ways to make farm buildings, businesses or homes more 
energy efficient. You can see (from left to right): roof insulation, wall insulation and using LED lighting 
on a farm growing vegetables.  

  



RECAP 

Section 4 – Energy Efficiency of farms 

• Increases in energy efficiency are often seen as a great first step in the transition from 
traditional energy use practices into a more sustainable practice of farming. 

• Energy efficiency leads to lower carbon dioxide emissions and saves money on utility 
bills. 

• Farms can become more energy efficient in a variety of ways, from installing better 
insulation in farm buildings and in the home, to replacing incandescent light bulbs with 
compact fluorescent lighting, or more efficient cooling and heating systems, using energy 
efficient fans, and many other more efficient systems. 

• Beyond energy efficiency, renewable energy from the wind, the sun, geothermal or  
biomass can make a real contribution to saving regular non-renewable energy.  

• Good insulation of the roof and walls of houses and farm buildings saves a lot of energy.  
Over a third of all the heat lost in an uninsulated home goes through the walls.   

• Different types of farms also use different amounts on energy in their daily operations 
and therefore need a different approach to enhancing energy efficiency. 

 

SELF-ASSESSMENT 

Section 4 – Energy Efficiency on farms 

8) Energy efficiency leads to lower carbon dioxide emissions and saves money on utility 
bills. 

• True  
• False 

9) Which of the following is not a good way to enhance energy efficiency: 

• Insulating the walls and the roof of the building 
• Replace the lighting with CFLs or LEDs 
• Leave farm animals longer in the field instead of in the farm buildings 

10) Dairy farms in general use less energy than pork farms. 

• True 
• False 

 

  



Resources and references 

 

Answers to self-assessment questions 

 

 
www.futurenergia.org 

www.eia.gov 

http://nwcommunityenergy.org/ 

http://www.tvakids.com/  

http://eco-friendlyhouses.blogspot.nl/ 

http://www.farmingfutures.org.uk/  

http://savingenergyuk.co.uk/ 

 

 
 

1) Energy conservation 
 

2) 20% 
 

3) Renewable energy 
 

4) 20 years 
 

5) about 10% of the electricity they use into light  
 

6) Space heating 
 

7) False 
 

8) True 
 

9) Leave farm animals longer in the field instead of in the farm buildings 
 

10) False 
 

 

 

http://www.futurenergia.org/
http://www.eia.gov/
http://nwcommunityenergy.org/
http://www.tvakids.com/
http://eco-friendlyhouses.blogspot.nl/
http://www.farmingfutures.org.uk/
http://savingenergyuk.co.uk/
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