
Waste Management & 
Recycling 

 
INTRODUCTION 
 
As the world’s population grows, we produce more and more waste every day. 
The way the modern consumer lives causes a huge worldwide waste problem. We 
have overfilled local landfill capacities and cannot create more due to legislation. 
In exchange for money, some first world nations are now exporting their waste to 
third world countries. This is having a devastating impact on ecosystems and 
cultures throughout the world. This is why many companies, universities and 
countries are working on ways to better manage waste and promote recycling.  
 
There are different ways in which we can reduce to amount of waste we produce, 
how to better manage the waste there is and to recycle this waste. In this chapter 
we will discuss what waste management and recycling is and where waste comes 
from. We will also discuss what positive aspects there are to waste, for example 
how to use it for energy generation.  
 
We will finalise this module by describing what you can do yourself to minimise 
the amount of waste you produce by making easy but other choices.  
 
 

 
 
LEARNING OBJECTIVES 
 
When you finish this module you will be able to: 

- Understand the difference between Waste management and recycling and 
what each entails 

- Describe what the various sources of waste are and where they come from 
- Understand how recycling works and describe this by the example of paper 

recycling 
- Understand how energy can be produced by the incineration of waste 
- Describe the negative effects of waste incineration 
- Describe the principles of the three R’s: Reduce, Reuse and Recycle and how 

you can apply this to your own daily life.  
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Waste management 
Waste is a term used for all the items we no longer need and throw away. Waste comes in very 
different forms and sizes—some can be as small as an old toothbrush, or as large as the body of a 
school bus. Everyone creates waste, but some people create much more than others. Some countries 
do a very good job creating less waste and managing the rest. Others are very bad at this or do not 
focus enough on this to make a real difference in the amount of waste they create.  
 
Aside from all the wasted energy and valuable natural resources used to produce the materials we 
dump on landfills, bury or burn, waste disposal has significant impacts on the environment. Burning or 
incinerating waste can cause air pollution and produces ashes that need to be carefully disposed and 
are otherwise dangerous for people and animal health. Landfills take up lots of land, they are 
expensive to operate and it's very difficult to set up new sites. Where could you possible set up a new 
landfill without people protesting against it?  Landfills can leak toxic chemicals and contaminate the 

ground water and the soil when this leaks into the earth. 
Some waste will eventually rot, but not all, and in the 
process it may smell or generate methane gas, which is 
explosive and contributes to the greenhouse effect. The 
collection of waste is also harmful because trucks are 
needed to collect and transport the waste to the 
landfills and trucks need gasoline, which is a non-
renewable fossil fuel.  
 

When talking about waste management, it means the collection, transport, processing, managing and 
monitoring of waste materials to minimize its' consequences on humans and environment. Even 
though the countries in Europe are not the biggest waste producers in the world, Europe still creates 
about over 1.8 billion tonnes of waste each year. This means each person creates about 3.5 tonnes on 
average. Countries all over the world handle their trash and waste products differently. Some of the 
most common methods of managing and handling waste include landfilling (large areas where waste is 
gathered), recycling and 
composting. Energy creation 
from waste is also an option, 
but we will discuss this in more 
depth in section 3. There are 
also countries that focus more 
on the reduction of  waste and 
litter prevention/control aimed 
at reducing the production of 
waste in the first place. Some 
countries also build waste-to-
energy plants and hazardous 
waste disposal programs. 
 
Generally, waste can be a liquid 
or a form of solid waste. Both of these can be hazardous. Liquid and solid waste types can also be 
grouped into organic, re-usable and recyclable waste.  

Section 1 – What is waste management and recycling 
 
 



 
Hazardous type: 
Hazardous or harmful waste are those that potentially threaten public health or the environment. Such 
waste could be inflammable (can easily catch fire), reactive (can easily explode), corrosive (can easily 
eat through metal) or toxic (poisonous to human and animals). In many countries, it is required by law 
to involve the appropriate authority to supervise the disposal of such hazardous waste. Examples 
include fire extinguishers, old propane tanks, pesticides, mercury-containing equipment (e.g, 
thermostats) and lamps (e.g. fluorescent bulbs) and batteries. It is illegal to just throw these items in a 
trash can, you have to deliver these at a special designed point for this in your region.   
 
Organic type: 
Organic waste comes from animal and plant sources. 
This includes waste from leftover food, fruit, vegetables, 
flowers and even dog poop is organic waste. This type of 
waste is biodegradable (this means they are easily 
broken down by other organisms over time and turned 
into for example manure). Many people turn their 
organic waste into compost and use them in their own 
gardens, a very good way to recycle this type of waste.  
 
Recyclable type: 
Recycling is processing used materials (waste) into new, useful products. This is done to reduce the use 
of raw materials that would have been used. Waste that can be potentially recycled is termed 
Recyclable waste. Aluminum cans, plastics (bags and bottles), glass products (bottles) and paper 
products (old newspapers) can be recycled and fall into this category. 
 
Recycling 
Recycling is done to reduce the use of raw materials that otherwise would have been used. Recycling 
also uses less energy and is a great way of controlling and minimizing air, water and land pollution. 
Effective recycling starts in homes of all the people. A great part of all waste is being product by people 
in their homes. This includes waste from food, product packaging, discarded products etc.  
In the picture you can see an example of recycling: by dividing  your trash in groups of paper, plastic 
and cans it can more easily be recycled and re-used without being stowed at a landfill.  
There will almost always be a pile of trash left over that you cannot recycle and this will be transported 
by your municipality to the landfill in your area or be burned at an incinerator.   
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.eschooltoday.com/waste-recycling/what-is-composting.html


 
The importance and benefits of waste recycling include: 

• Recycling helps to protect the environment: 
This is because the recyclable waste materials would have been burned or dumped at a 
landfill. By recycling, the pollution of  water, soil and air is reduced. 

• Recycling conserves natural resources:  
Recycling more waste means that we do not depend too much on raw (natural) resources, 
which are already greatly depleted. Some of these natural resources like gas and coal cannot 
be renewed and would otherwise be depleted much sooner.  

• Recycling saves energy:  
It takes more energy to produce items with raw, new materials than from recycling used 
materials. This means we are more energy efficient and the prices of products can come down. 
This is why recycling your own trash and separating them in different groups is important.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RECAP 
 
Section 1 – What is waste management and recycling 
 

• Waste is a term used for all the items we no longer need and throw away. 
• Waste management is the collection, transport, processing or disposal, managing and 

monitoring of waste materials to minimize its' consequences on humans and 
environment. 

• Waste can be a liquid or a form of solid waste. Both types can also be grouped into 
organic, re-usable and recyclable waste. 

• Hazardous or harmful waste are those that potentially threaten public health or the 
environment. Such waste could be inflammable, reactive, corrosive or toxic. 

• Organic waste comes from plants or animals sources. They usually include food waste, 
fruit and vegetable peels, flower trimmings and even dog poop. 

• Recycling is processing used materials (waste) into new, useful products. 

SELF-ASSESSMENT 
 
Section 1 – What is waste management and recycling 
 

1) When we say that hazardous materials can be reactive, we mean: 
• It can easily eat through other materials 
• It can easily explode 
• It can easily catch fire 

 
2) The benefits of waste recycling do not include: 

• Recycling helps protect the environment: 
• Recycling saves energy: 
• Recycling leads to more solar energy use 



 
 
 
Waste comes from many places. We produce it ourselves in our homes, businesses and institutions like 
schools and hospitals. Factories are also a great contributor to waste productions, as are construction 
and demolition sites. When you start to really think about the amount of waste each person creates 
you will probably be surprised by the sheer amount of this. Waste is a by-product of many of our 
activities: it is created in the process of making, packaging and transporting everything we buy, 
consume and eventually throw away because we do not need it any more. Waste is also being created 
when raw materials are mined from the Earth; when energy is produced to turn those raw materials 
into products; when fuel is made to transport these products to us, the consumers; and ultimately, 
when we throw them away. 
 
When we discuss the sources of waste we can identify some major groups where waste comes from:  

• Household and other municipal types of waste: 
This type of waste is what you see every day. This includes trash or garbage from your home, 
and from schools, offices, restaurants and other public places. They include everyday items like 
left-over food, plastic bags, soda cans and plastic bottles, broken furniture, grass, flower and 
tree clippings, product packaging, small appliances and clothes. 

• Medical types of waste:  this is waste produced from medical institutions, such as hospitals, 
veterinary hospitals and labs. They usually are classified as hazardous waste because these 
items of waste can be dangerous for the health of people. Items in this group include surgical 
items, medicines, blood,  bandages and needles. 

• Agricultural types of waste: This is waste 
generated by agricultural companies. This 
can include organic waste like discarded 
pars of plants, vegetables, fruit. Surplus 
milk or a bad batch of potatoes can also be 
considered waste here. Dead animals are 
also waste resulting from agriculture. Also 
non-organic materials are produced here 
like left-over pesticides, plastics, empty 
gasoline tanks, packaging materials,  etc.   

• Industrial types of waste: There are many 
factories in the world producing many items we want to buy. Take a look at the things in your 
home, every item there was probably manufactured and possibly, waste was produced as a 
result. This is due to the fact that if you want to produce something, you need parts or 
ingredients. For example, for building a bike to ride to school, a factory needs to produce this 
from other smaller parts. These parts have to be send to the factory and thus leaves packaging 
waste. And the steering wheel has to be created out of a larger piece of metal, and some will 
thus go to waste.   

• Electronic sources of waste:  This is waste from electronic and electrical devices. We all 
produce this type of waste in our lives.  Examples are dvd and music players, TVs, phones, 
computers, kitchen appliances and all the other electrical items. These are also called e-waste. 
Some e-waste (like TVs) contains lead and mercury. These are harmful to the environment and 
people. It is therefore important that the right authorities ensure the proper disposal of such 
waste and they therefore need to be collected separately.  

Section 2 – Where does waste come from? 
 
 



• Construction types of waste: this is waste created 
from the construction of roads, homes and other 
buildings. Sometimes old buildings and structures are 
pulled down to make space for new ones. This is 
particularly common in old cities that are 
modernizing. The waste from these sites includes left-
over concrete, wood, earth, huge package boxes and 
plastics from the building materials.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

RECAP 
 
Section 2 – Where does waste come from? 
 

• Waste comes from many places. We produce it ourselves in our homes,  
businesses and institutions like schools and hospitals. 

• Factories are also a great contributor to waste productions, as are construction and 
demolition sites. 

• Waste is being created when raw materials are mined from the Earth; when energy is 
produced to turn those raw materials into products; when fuel is made to transport these 
products to us, the consumers; and ultimately, when we throw them away. 

• Major groups where waste comes from are municipal, industry, agriculture, electronic 
and construction groups.  

 

SELF-ASSESSMENT 
 
Section 2 – Where does waste come from? 
 

3) In which of the following groups of waste is packaging waste present: 

• Industrial 
• Medical 
• Household 
• All of the above 

 
4) Fill in the blanks: Waste is a by-product of many of our activities: it is created in the 
process of making, packaging and ……….. everything we buy, …………  and eventually throw 
away because we do not need it any more. 
• Labelling, re-sell  
• Transporting, consume 
• Storing, save  



 
 
 

  
The term waste to energy most often 
refers to the practice of incineration of 
waste. Most of these processes produce 
electricity and/or heat directly through 
combustion, or produce a combustible 
fuel commodity, such as methane, 
ethanol and synthetic fuels. Recently 
built incinerators can be very efficient 

and can reduce the volume of the original waste greatly (often by 95 percent), depending upon the 
composition of the waste and the degree of recovery of materials such as metals from the ash for 
recycling. Such an incinerator efficiently burns waste in modern boiler furnaces, capturing the released 
heat to make steam and thus electricity. 
 
How does energy from waste incineration work? 
In the schematic picture below can be seen how waste is turned into energy in an incinerator. We will 
walk through the process according to the numbers in the picture.  

1. Municipal waste is delivered to the incinerator and stored in a bunker.  
2. The waste is transferred to a combustion chamber where self-sustaining combustion is 

maintained at extremely high temperatures.  
3. The heat from the combustion process boils water. 
4. The steam from the boiling water is used directly.  
5. More frequently than being used directly, the steam drives a turbine that generates electricity.  
6. Electricity is distributed to the local grid.  
7. Ash from the combustion is processed to extract metal for recycling. It is then combined with 

residue from the air pollution control process. 
8. The combined ash is either disposed of in a monofill (where ash is stored) that receives only 

that waste, used as cover material at a conventional landfill, or landfilled with other waste.  
9. All gases are collected, filtered and cleaned before being emitted into the atmosphere.  
10. At points 10 and 11 controls are executed to make sure the air is clean.  

Section 3 – Energy from waste 
 



In this picture you can see inside an 
incinerator in Oslo. This city fuels half of its 
buildings and homes and all of its schools on 
electricity generated by the incineration of 
waste. The incinerator can handle such vast 
amounts of waste for energy productions that 
the city is now taking in waste from other 
countries all over the world so they can 
generate more and more energy.  

Besides still using incineration as a way to 
treat waste, a new generation of waste-to-

energy technologies is emerging which hold the potential to create renewable energy from waste. 
These forms are becoming more popular because the incineration of waste also causes problems. 
When plastics are being burned, they tend to produce toxic substances, such as dioxins. Gases from 
incineration may cause air pollution and contribute to acid rain, while the ash from incinerators may 
contain heavy metals and other toxins. Because of these problems there are active campaigns against 
waste incineration. 

There are a number of other new and emerging technologies that are able to produce energy from 
waste and other fuels without direct combustion (incineration). Many of these technologies have the 
potential to produce more electric power from the same amount of fuel than would be possible by 
direct combustion like discussed in the picture with the 11 steps above. This is mainly due to the 
separation of the corrosive components (ash) from the converted fuel, thereby allowing higher 
combustion temperatures in the boilers and turbines. 

 

 

 

 

 

 

 

  

 

 

 

 

  

VIDEO 

Watch his 6.36 min. video on how waste can become a resource.  
(http://www.youtube.com/watch?v=m4fhpimT8bg). 

 

 

http://www.youtube.com/watch?v=m4fhpimT8bg


The main categories of waste-to-energy technologies are:  

• Physical technologies, which process different types of waste to make it useable as fuel;  
• Thermal technologies, which produce heat or fuel oil from both organic and other wastes;  
• Biological technologies, in which bacterial fermentation is used to digest organic waste to 

produce fuel. Anaerobic digestion is an example of this. It can  produce clean energy in the 
form of biogas which can be converted to power and heat using a gas engine. It is also the 
most important method for the treatment of food waste. The use of anaerobic digestion 
technology generates biogas and preserves the nutrients which are recycled back to the 
agricultural land in the form of slurry or solid fertilizer. 

Waste-to-energy technologies can address two sets of environmental issues at once because fewer 
landfills are necessary and therefore use less land space. And secondly, when waste is being burned 
and turned into energy, we need fewer amounts of fossil fuels to be used for fuel and energy. This has 
positive impacts on the environment around us.  

 
 
 
 
 
 
 
 
 
 
 
 
  

RECAP 
 
Section 3 – Energy from waste 
 

• The term waste to energy most often refers to the practice of incineration of waste. Most 
of these processes produce electricity and/or heat directly through combustion. 

• Recently built incinerators can be very efficient and can reduce the volume of the original 
waste greatly (often by 95 percent). 

• Such an incinerator efficiently burns waste in modern boiler furnaces, capturing the 
released heat to make steam and thus electricity. 

• Besides still using incineration as a way to treat waste, a new generation of waste-to-
energy technologies is emerging which hold the potential to create renewable energy 
from waste. 

• The main categories of waste-to-energy technologies are: Physical technologies, Thermal 
technologies and Biological technologies. 
 



 
  SELF-ASSESSMENT 

 
Section 3 – Energy from waste 

 
5) Waste-to-energy technologies can address two sets of environmental issues at once: 

• We use less land and fewer fossil fuels 
• We use more land and fewer fossil fuels 
• We use less land and need fewer solar energy 

6) Recently built incinerators can be very efficient and can reduce the volume of the 
original waste by: 

• 10% 
• 55% 
• 80% 
• 95% 

7) When waste is being burned in an incinerator, how is electricity produced? 

• Burning produces heat which drives a turbine 
• When waste is being burned, toxics are being released which can be captured and 

stored for electricity generation.  
• Due to the heat from burning the waste, steam is being produced which drives a 

turbine  
• None of the above. 



 
 
 
There are many things each individual person can do to minimise the amount of waste he or she 
generates. It is therefore not necessary to just look at what our governments decide to do and what 
policies they implement, there are things we can all do to maximise the effects on waste reduction.  
 
We will discuss what you can do by going over three themes: Reducing, reusing and recycling. These 
are the so called three R’s. Reducing, reusing and recycling minimise the amount of waste people 
generate. The items people throw out all take energy to make and because many of them are not 
biodegradable (like fruit or organic products) it will take many years for them to break down. 
Reducing, reusing and recycling help reduce humanity's environmental footprint, carbon dioxide 
emissions and energy use and limits the amount of landfill space people create. These savings can be 
substantial. For example, recycling aluminium uses only 5 percent of the energy required to refine raw 
and new aluminium. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reducing 
Reducing is the first and most effective 
of the three Rs. It means reducing your 
consumption or buying less. Designing 
items like plastic bottles in ways that use 
less material is another way to reduce 
consumption. Using steel cutlery instead 
of plastic utensils, buying used goods, 
mending clothes instead of buying new 
ones and consuming less electricity are 
all examples of ways you can reduce in 
your own life. 

Section 4 – What you can do to reduce waste 
 

VIDEO 

Watch his 2.15 min. video, a case study of Old McDonald’s farm: reuse and reduce!  
(http://www.youtube.com/watch?v=WDJ0pdLwpCc). 

 

 

http://www.youtube.com/watch?v=WDJ0pdLwpCc


 
 
Reusing 
Rather than throwing out items like clothing or food jars, you can probably find other uses for them  
and thereby reduce their consumption of new resources. For example, if you sell your used clothes in a 
yard sale or over the internet, other people do not have to buy new clothes which need new resources 
like wool or cotton, energy for the machines to make them, fuel for transporting them etc. 
Composting, using jars to store beverages or leftover food, and trading or selling used DVDs or clothes 
rather than throwing them out are all examples of ways people can reuse. Reusing is the second most 
effective of the three Rs; like reducing, it avoids creating waste rather than trying to recycle it once it's 
already there. 
 
Recycling 
Recycling is the third of the three Rs. Recycling means separating valuable materials from items that 
might otherwise be considered trash and turns them into new products. There will most likely always 
still be some degree of waste left when this process is finished buy the amount of sheer waste will be 
reduced considerably. Communities have a variety of recycling programs, such as curbside pickup of 
recyclables (for example for paper of plastics), drop-off centers, buy-back centers that pay you for 
valuable items and deposit-refund programs. Deposit-refund programs, which include a deposit as part 
of the product price, refund consumers when they recycle such items as soda cans and plastic bottles 
or glass bottles.  As a consumer, you can also help recycling by purchasing products made from 
recycled material, such as toilet paper made from recycled pulp and plastic bottles made from recycled 
plastics. 
 
In the picture below you can see how the recycling of paper works, something you can easily make a 
contribution to if you collect your paper waste in a paper bin.  



 
 
What you can do in everyday life: 

• When you want to buy something: think about whether you really need it. If you do not buy it, 
it also means that you will not throw it away without having used it.  

• Buy in bulk for frequently used items, as larger sizes reduce the amount of packaging. This can 
also easily be implemented at your school or at your office.  

• Buy fruits and vegetables loose rather than prepackaged and only wrap them in plastic if you 
need to. 

• Avoid buying desserts or snacks that come in single-serving containers. These plastics are very 
harmful to the environment, especially if you do not separate your plastics from your other 
trash.  

• Avoid buying disposables when there are alternatives (napkins, cutlery, plates, cups, etc) 
• Avoid disposable cameras and batteries.  
• Use cloth bags when shopping or reuse the plastic bags you already have. 
• Look for the EcoLogo label when shopping to help you identify and select environmentally-

friendly products and services. 
• Write on both sides of paper before recycling. Use scrap paper for notes, lists, and message 

pads. 
• Sell useable clothing, furniture, toys, sporting goods, CDs, jewellery, and other items you no 

longer want in a yard sale, on internet or give them to friends and family, or to charitable 
organizations for reuse or sale. 



SELF-ASSESSMENT 
 
Section 4 – What you can do to reduce waste 
 
 8) When you use a glass milk bottle to store buttons, you are: 

• Recycling 
• Reducing 
• Reusing 
 
9) When paper is being recycled we use a process of: 
• Burning old papers and using the residue to make new paper 
• Washing the old papers with soap and turning they into slurry to make new paper 
• Using chemicals to dissolve the papers and mixing this to create new paper 
 
10) When your regular batteries are empty, how do you dispose of them? 
• Put them into a trash can 
• Put them into the hazardous/chemical waste bin 
• Return them to the store where you bought them.  

 
 

RECAP 
 
Section 4 – What you can do to reduce waste 
 

• There are many things each individual person can do to minimise the amount of waste he 
or she generates. 

• Reducing, reusing and recycling minimise the amount of waste people generate. 
• Reducing means buying less.  
• Reusing means using something over and over instead of just once and also finding other 

uses for them and thereby reduce their consumption of new resources.  
• Recycling means separating valuable materials from items that might otherwise be 

considered trash and turns them into new products. 

• Reduce toxic waste by using less toxic alternatives 
• Protect our water: never pour hazardous materials down a drain or storm sewer or put them 

in your regular garbage. Take them to a Household Hazardous Waste depot for safe disposal.  

  



 
 
 
 

http://www.eschooltoday.com/waste-recycling/childrens-role-in-waste-management.html  

http://www.ecokids.ca/pub/eco_info/topics/waste 

http://www.e-renewables.com 

http://the3rs.webs.com/ 

http://www.bioenergyconsult.com 

http://www.recycling-guide.org.uk 

http://www.alternative-energy-news.info 

http://www.greenchoices.org/green-living/waste-recycling/environmental-impacts  

 
 
 
 
 

1)  It can easily explode 
 

2) Recycling leads to more solar energy use 
 

3) All of the above 
 

4) Transporting, consume 
 

5) We use less land and fewer fossil fuels 
 

6) 95%  
 

7) Due to the heat from burning the waste, steam is being produced which drives a turbine  
 

8) Reusing 
 

9) Washing the old papers with soap and turning they into slurry to make new paper 
 

10) Put them into the hazardous/chemical waste bin 
 

Sources and references 
 

Answers to self-assessment questions 
 

http://www.eschooltoday.com/waste-recycling/childrens-role-in-waste-management.html
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http://www.e-renewables.com/
http://the3rs.webs.com/
http://www.bioenergyconsult.com/
http://www.recycling-guide.org.uk/
http://www.alternative-energy-news.info/
http://www.greenchoices.org/green-living/waste-recycling/environmental-impacts

