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1INTROduCTION
Why is a module in Environmental Literacy important? Firstly, an explanation of 
terms will provide some clarity.

The Oxford Dictionary	(n.d.)	defines	environment as the “natural world, as a whole or in 
a particular geographical area, especially as affected by human activity”. We don’t 
have to discuss the need to solve environmental problems caused by development 
and an increasing world population in detail: in short, air, water and soil pollution 
as a result of industrial development, resource consumption, the throw-away culture, 
climate change and global warming are some of the issues we cannot ignore.

In its most basic meaning the term “literacy” refers to the ability to read and write. 
It means more than just reading and writing, though. According to Paulo Freire, a 
renowned environmental educator, genuine literacy involves reading the word and 
the world. This is practically applicable in all areas of life including business, health, 
sustainable development and, of course, the environment. “The power of literacy 
lies not only in the ability to read and write, but rather in an individual’s capacity 
to put those skills to work in shaping the course of his or her own life” (Education 
Development Center 2014). To be literate therefore refers to a practical and all-
encompassing ability to change your own life as well as other people’s lives for the 
better (Education Development Center 2014).

Another well-known environmental teacher, David Orr described an environmen-
tally literate student as a person with “knowledge, tools, and sensitivity to properly 
address an environmental problem and to routinely include the environment as 
one of the considerations in their work and daily living” (Raafat 2010). Orr further 
states: “Environmental literacy is about practices, activities, and feelings grounded 
in familiarity and sound knowledge. Just as reading becomes second nature to those 
who are literate, interpreting and acting for the environment ideally would become 
second nature to the environmentally literate citizen” (Raafat 2010). On the cover 
page of the book by Heba Fouad, called Environmental literacy, the following three 
slogans appear: Think Environment, Sustain Environment, Change Environment.  
We need to create a different mindset about the environment with the aim to better 
care for it (Raafat 2010).

Secondly, the reason for a module in environmental literacy lies in the origin of 
this	module	as	part	of	a	Higher	Certificate	in	Life	and	Environmental	Sciences:	to	
prepare you for further studies in the College of Agriculture and Environmental 
Sciences. The content of the material had been compiled by the four departments in 
this college, each with its own unique focus. Unit 1 was compiled by the Department 
of Geography and covers the interrelationships between humans and their environ-
ment. Units 2 and 3 were developed by the Department of Agriculture and deal with 
applying the principles of bioresource conservation and management in everyday 
living in South Africa and defending the importance of biodiversity conservation to 
benefit	South	Africa.	The	Department	of	Life	and	Consumer	Sciences	compiled	unit	
4, which will teach you how to develop a responsible approach to using consumer 
products. Unit 5 was developed by the Department of Environmental Sciences with 
information on waste management in order to promote waste minimisation and 
responsible disposal.

The third reason for implementing a module on environmental literacy is to highlight 
the importance of asking questions essential for preserving the natural environment: 
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Can you become a better environmental citizen? Can you live sustainably? Can you 
change the world around you, however small or limited the change might be?

In conclusion, being regarded as an environmentally literate person “requires suf-
ficient	awareness,	knowledge,	skills,	and	attitudes	in	order	to	incorporate	appropri-
ate environmental considerations into daily decisions about consumption, lifestyle, 
career, and civics, and to engage in individual and collective action” (Campaign for 
Environmental Literacy 2007). 

The	five	essential	elements	of	the	environmental	ladder	are	presented	here.		Note	
that it is a “loose hierarchy”, starting with the basic requirement of a general aware-
ness and eventually culminating in a capacity for personal and collective action and 
civic participation. In real life the different levels might integrate and overlap. It is 
generally agreed that all the levels are necessary to achieve environmental literacy 
and that only one or two levels achieved will result in an inadequate level of envi-
ronmental literacy (Campaign for Environmental Literacy 2007). 

Capacity for personal and collective action and civic participation

Attitudes of appreciation and concern for the environment

Problem solving and critical thinking skills

Knowledge and understanding of human 
and natural systems and processes

General awareness of the relationship 
between the environment and human life

Source: Adapted from Campaign for Environmental Literacy (2007)  

We trust that you will enter this learning experience with an open mind. You will 
be reshaped by the study material and be empowered to investigate and analyse en-
vironmental concerns to effectively and accurately make changes not only in your 
own life, but also in the lives of the people around you.
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1LEARNING UNIT 1
1Interrelationships between humans and their 

environment

Compiled by Chris Vlok

CONTENTS

In this learning unit, we will discuss the following under separate headings:

 • The environment

 ▫ The atmosphere
 ▫ The hydrosphere
 ▫ The lithosphere
 ▫ The biosphere

 • The anthroposphere
 • Factors sustaining life on earth

 ▫ Gravity 
 ▫ The one-way flow of high-quality energy from the sun
 ▫ The cycling of nutrients

Icons used in this learning unit 

Activity

Key questions, concepts and terms

Learning outcomes
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LEARNING UNIT 1: Interrelationships between humans and their environment

1LEARNING OUTCOmEs 
After studying this unit, you should be able to

 • describe what constitutes the environment
 • describe the structure, composition and interrelatedness of the earth’s life 

support systems
 • identify and explain factors sustaining life on earth
 • explain subsystems and relationships within the anthroposphere 
 • discuss interrelatedness between human-environmental interaction and 

environmental impact

1.1 INTRODUCTION

1.1.1 What we will cover in this unit
In this unit we will focus on what constitutes “the environment” and the 
interrelationships between humans and the environment. You will learn about the 
structure and composition of the earth’s systems and which factors sustain life on 
earth.

1.1.2 Purpose of this unit
The purpose of this unit is to help you understand exactly what the environment is 
and how our interaction with the environment affects the world we live in.

1.1.3 strategies for this unit
To complete this unit successfully, make sure you participate in regular group 
discussions and do the various activities throughout the unit. This will help you to 
master the key concepts of the topic.

ACTIVITY 1.1
It would be interesting to know whether you already have a good idea of what 
constitutes the environment. Use the space we have provided on the next page 
to jot down notes on what you regard as “the environment”. You can even insert 
small photographs to clearly distinguish between different components (elements) 
of what you regard as the environment.
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Use the blank space for your notes and/or photographs.

2FEEDbACK
We don’t know what you wrote or what photographs you chose, but a common 
approach to defining the environment is that it consists of the atmosphere, the 
hydrosphere, the lithosphere and the biosphere. To put you in the proper frame 
of mind for studying this module on Environmental Literacy, either read or listen 
to the passionate and thought-provoking speech that 12-year-old Severn Suzuki 
gave at the Plenary Session at the 1992 Earth Summit in Rio Centro, Brazil. You 
can listen to the audio version by following the link provided under Additional 
Resources on myUnisa. The transcript of her speech has been copied onto the 
CD which you received together with your study material – look for the file “The 
Girl who silenced the World”. 

khutso kwenaite
Stamp

khutso kwenaite
Stamp
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1.2 THE ENVIRONmENT
Let’s examine the components of the environment in more detail.

1.2.1 The atmosphere

3KEY qUEsTIONs
(1) What are the composition, structure (layering) and dynamics of the 

atmosphere?
(2) Why can we refer to the atmosphere as an insulator?
(3) What is the difference between weather and climate?
(4) What factors determine how air circulates in the lower atmosphere?
(5) How is energy transferred via convection?
(6) What are the atmospheric problems induced by human actions? 

We can think of the atmosphere as an envelope of air. It contains the gases that 
support life. The atmosphere is dynamic in the sense that it has air movements in 
the form of currents and circulations which create constantly changing conditions 
known to us as weather. The atmosphere provides oxygen and water which are vital 
for animals and humans. Without the water and carbon dioxide of the atmosphere, 
we would not have any plant life. The atmosphere acts as an insulator maintaining 
the narrow range of temperature which is viable for life on earth. You need to know 
about the composition, structure and dynamics of the atmosphere to appreciate the 
importance of the atmosphere in sustaining life on earth (Peterson, Sack & Gabler 
2012). 

Table 1.1 provides a summary of the more abundant gases to be found in the 
atmosphere. Note the following:

 • Of the gases listed, nitrogen, oxygen, water vapour, carbon dioxide, methane, 
nitrous oxide and ozone are extremely important to the health of the earth’s 
biosphere.

 • In terms of volume, two gases, namely nitrogen and oxygen, constitute more than 
98% of the gases in the atmosphere. Both are extremely important to sustain 
life on earth. Nitrogen supplies nutrition for plant growth. Oxygen is exchanged 
between the atmosphere and life through the processes of photosynthesis and 
respiration. Photosynthesis in plants produces oxygen when carbon dioxide and 
water are chemically converted into glucose with the help of sunlight. Respiration 
is the opposite process of photosynthesis. In respiration, oxygen is combined 
with glucose to chemically release energy for metabolism. The products of this 
reaction are water and carbon dioxide.

 • Water vapour plays a role in precipitation – condensation of water vapour creates 
the all-important fresh water for plants and animals. It also redistributes heat 
energy and warms the earth through the so-called greenhouse effect. If you are 
unfamiliar with this concept, visit a library or use the internet to familiarise 
yourself with its meaning. 

 • The fifth most abundant gas in the atmosphere is carbon dioxide. It has been 
estimated that carbon dioxide has increased by more than 30% over the last 300 
years owing to the release of carbon dioxide through the burning of fossil fuels, 
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deforestation (thus fewer plants to produce oxygen) and other forms of land use 
change. This increase has strengthened the greenhouse effect and contributed 
to global warming. 

 • Methane is also a greenhouse gas which has increased by more than 150% over 
the last 250 years. The increase is believed to be associated with rice cultivation, 
domestic grazing animals, termites, landfills, coal mining and oil and gas extraction.

 • Another greenhouse gas is nitrous oxide. Most of the nitrous oxide added to the 
atmosphere each year comes from deforestation and the conversion of forest, 
savanna and grassland ecosystems into agricultural fields and rangeland. Although 
the role of nitrous oxide in enhancing the greenhouse effect is small relative to 
other greenhouse gases, it does play an important role in the artificial fertilisation 
of ecosystems. In extreme cases, too much of this fertilisation can lead to the 
death of forests, eutrophication of aquatic habitats and species exclusion. 

 • Ozone in the atmosphere protects the earth from harmful ultraviolet rays from 
the sun. 

ACTIVITY 1.2
(1) Do you have products in your house which are labelled “ozone friendly” or 

“CFC free”? If yes, make a list of these products. What does the labelling 
imply? 

(2) Create an annotated diagram illustrating the natural process between the 
sun, the atmosphere and the earth called the greenhouse effect. Visit a 
library or use the internet if you have problems doing this activity. Also 
think about what a greenhouse does. People grow vegetables and flowers 
in greenhouses. The greenhouse stays warm inside. During the day the 
sunlight warms the plants and the air in the greenhouse. The heat is trapped 
by the glass panels of the greenhouse and therefore cannot totally escape. 
During the night the plants stay quite warm. 
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4FEEDbACK
(1) We could find the following in our homes: 

 • cleaner for filter of cooker head. The label claims that the product

 ▫ is internationally certified as eco-friendly
 ▫ is septic tank safe
 ▫ contains no toxic volatile organic compounds (VOCs)
 ▫ biodegrades within 14 days after use
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 • The link http://www.capetowngreenmap.co.za/go-green/eco-cleaning provides 
interesting information on ecocleaning. The site advises us to look for the 
following words on containers and labels when buying household products: 

 • non-toxic 
 • non-petroleum based 
 • free of ammonia, phosphates and dyes 
 • biodegradable 
 • ozone-friendly 
 • reusable and recyclable 
 • enzyme-active 
 • organic

The link http://www.ecofriend.com/5-products-ozone-depletion.html lists inhalers 
used in the treatment of asthma, fire extinguishers, aerosol hairsprays, wasp and 
hornet sprays (used for pest control) and foam insulation products. 

(2) Go to http://climatekids.nasa.gov/greenhouse-effect/ to see an illustration of 
how gases in the atmosphere fulfil the same function as the glass roofs of 
greenhouses. During the day, the sun shines through the atmosphere. The 
earth’s surface heats up. During the night the earth cools down by releasing 
heat into the atmosphere. However, some of the radiated heat is trapped by 
greenhouse gases preventing the earth from cooling down to extreme levels.

TAbLE 1.1:  AVERAGE COmPOsITION OF THE ATmOsPHERE UP TO AN 
ALTITUDE OF 25 Km

Gas Name Chemical Formula Percent Volume

Nitrogen N2 78.08%

Oxygen O2 20.95%

Water* H2O 0 to 4%

Argon Ar 0.93%

Carbon Dioxide* CO2 0.0360%

Neon Ne 0.0018%

Helium He 0.0005%

methane* CH4 0.00017%

Hydrogen H2 0.00005%

Nitrous Oxide* N2O 0.00003%

Ozone* O3 0.000004%

*variable gases

Source: Pidwirny (2006a)
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Figure 1.1 provides a generalised overview of the atmosphere based on air temperature. 
Four layers can be distinguished: the troposphere, the stratosphere, the mesosphere 
and the thermosphere (Pidwirny 2006b). 

 • The majority of our weather occurs in the troposphere. The depth of the 
troposphere varies between 8 and 16 km. The greatest depth is found at the tropics. 
At the Poles the depth is approximately half as thick relative to the thickness 
at the tropics. Maximum air temperature occurs near the earth’s surface in the 
troposphere. With increasing height, air temperature decreases with altitude at 
a rate of approximately 6.5 °C per 1 000 metres. This decrease is known as the 
environmental lapse rate. At an average temperature of -56.5 °C, the top of the 
troposphere is reached. At the upper edge of the troposphere is a narrow transition 
zone known as the tropopause (see fi gure 1.1).

 • The stratosphere is a layer of thin air with little weather. In the fi rst 9 km of the 
stratosphere, temperature remains constant with height. A zone with constant 
temperature in the atmosphere is called an isothermal layer. From an altitude of 
20 to 50 km, temperature increases with an increase in altitude. This is due to 
the presence of the so-called ozone layer. The ozone molecules absorb harmful 
ultraviolet sunlight creating heat energy that warms the stratosphere. Without 
the ozone layer life could not exist on the earth’s surface. 

Figure 1.1: Vertical temperature changes in the earth’s atmosphere are 
the basis for its subdivision into the troposphere, the stratosphere, the 

mesosphere and the thermosphere 

source: Pidwirny (2006b).
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Differences in climate are largely the reason why one area is a desert, another a 
forest or a grassland. According to Miller and Spoolman (2012), solar radiation 
from the sun, the earth’s rotation, global patterns of air and water movement, gases 
in the atmosphere and the earth’s surface features are the key features determining 
the climate of an area. To understand climate we also need to understand the term 
“weather”. Weather is the short-term atmospheric conditions that change from hour 
to hour or day to day – think about how temperature, precipitation, humidity, wind 
speed and cloud cover can vary over time in a given area. Climate is the general 
pattern of these weather conditions over an extended period. 

As regards atmospheric processes, you should know the three major factors 
determining how air circulates in the lower atmosphere.

(1)  Uneven heating of the earth’s surface by the sun. At the equator, air is 
warmer because the incoming rays of the sun strike the earth’s surface per-
pendicular. The energy is thus concentrated in a small area. At the Poles, the 
sun’s rays strike at an angle. The consequence is that the heat is distributed 
over a much larger area.

(2) Rotation of the earth. As the earth rotates around its axis, areas along the 
equator spin faster than areas closer to the Poles. Warm air rising above the 
equator and moving towards colder areas (e.g. the Poles) is deflected to the 
right (clockwise in the northern hemisphere) and left (counter-clockwise in 
the southern hemisphere) over different parts of the earth’s surface (Miller & 
Spoolman 2012). Based on the direction of air movement we can distinguish 
between huge areas called cells. The differing directions of air movement 
are called prevailing winds. They are major surface winds that blow almost 
continuously and thus help to distribute heat and moisture over the earth’s 
surface and drive ocean currents. See figure 1.2 for an illustration of the global 
air circulation.

Figure 1.2:  Global air circulation 

source: http://www.physicalgeography.net/fundamentals/images/
uppercirculation.jpg

(3) Properties of air, water and land. The heat from the sun causes ocean 
water to evaporate and transfers the heat that is released to the atmosphere. 
Since it is hotter along the equator, this transfer is more prominent close to 
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the equator. The evaporation creates enormous cyclical convection cells in 
which air, moisture and heat is circulated – both vertically and horizontally 
– as illustrated in figure 1.3. 

  The prevailing winds blowing over the ocean surface produce mass movement 
of water called ocean currents. Heat from the sun captured by ocean water 
is therefore redistributed and influences climate and vegetation – especially 
in coastal areas. Note that water also moves vertically in the oceans. Denser 
water tends to sink while less dense water rises. A connected loop of deep 
and shallow ocean current areas are therefore formed. It moves heat to and 
from the deep sea and transfers warm and cold water between the tropics 
and the Poles. The atmosphere and the oceans are thus linked in two ways. 
The prevailing winds have an effect on ocean currents while heat from the 
oceans has an effect on atmospheric circulation.

Figure 1.3:  Energy transfer via convection in the atmosphere 

source: adapted from miller & spoolman (2012)

1.2.2 The hydrosphere

5KEY qUEsTIONs
(1) How is water distributed across the globe?
(2) What are the elements and dynamics of the water cycle?
(3) How is fresh water distributed across the globe?
(4) Why is it that the polarity of water makes it extremely valuable for societal 

and industrial activities?
(5) How is water cycled between the biosphere, atmosphere, lithosphere and 

hydrosphere?
(6) What are the main factors triggering motion in the oceans?
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(7) What is the purpose of the oceans in the global climate system?
(8) What are the typical problems induced by human actions to the hydrosphere? 

The hydrosphere is the water component of the earth. Water is a compound consisting 
of two hydrogen atoms attached to an oxygen atom. The hydrological condition of 
earth is essential to understand life and the earth’s life support systems. Water in its 
liquid form is the material that makes life possible on earth. Both aquatic and terrestrial 
life depend on water. All living organisms are composed of cells that contain at least 
60% water. Outside the world’s cold regions, water (in terms of quantity and quality) 
is the most dominant limiting factor to life in terrestrial environments (Marsh & 
Grossa 1996 Enger & Smith 2010). 

Reflect on the following:

 • Water molecules are the only substance on earth that exists in all three physical 
states of matter: solid, liquid and gas.

 • If our entire planet’s ice melted, the sea level would rise by about 70 m (Pidwirny 
2006c).

 • According to the 1992 International Conference on Water and the Environment 
(World Meteorological Organization 1992), water is a vital element for human 
life, and any human activity relates somehow to water. Unfortunately, it is not a 
renewable resource and in the future it “might get worse with climate change, 
although scientists’ projections of future rainfall are notoriously cloudy” (Harrabin 
2012).

 • Moreover, “it is now commonly said that future wars in the Middle East are more 
likely to be fought over water than over oil” (Brown 2000).

 • More than half of the world’s water supply is contained in just nine countries: 
the United States, Canada, Colombia, Brazil, the Democratic Republic of Congo, 
Russia, India, China and Indonesia (Freeman 2007).

 • Most of the world’s fresh water is contained in underground aquifers.

 • The media often refers to dwindling water resources. This kind of statement should 
be qualified. Water resources are not decreasing – the problem is the increased 
demand for water (higher consumption) and the decreasing quality (think about 
pollution) of available water resources.

 • Countries in the Middle East use the least amount of water per person because 
there are so few natural sources of fresh water. In contrast, the usage of water 
is higher in the United States than in any other country, with about 1 700 m3 of 
water used per person in 2002 (Freeman 2007).

 • Water is unique because of remarkable physical properties. Because water is 
polar, water molecules tend to stick together but separate the molecules of other 
substances, making it an excellent solvent. The ability to store heat is also a 
consequence of its polar nature. These abilities make water extremely valuable for 
a vast range of societal and industrial activities. Think about the use of water in 
dissolving and transporting urban sewerage. Also think about the role of water 
in cooling electricity-generating plants and other industrial processes. The ability 
of water to retain heat also modifies local weather conditions and climate trends 
in areas located near large water bodies (Enger & Smith 2010). 
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 • In terms of water resources, South Africa is a poor country. The rainfall is 
approximately half of the world average. Another complicating fact is that about 
60% of the water resources of South Africa are situated in an area representing 
about one-quarter of the total land area. When global warming, general climatic 
variability, population growth, rising living standards, industrial growth and 
impact of water pollution are also brought into the equation, serious concerns arise 
regarding the country’s ability to meet future water demands. It is the responsibility 
of every citizen to use water sparingly in order to avoid a future crisis.

The earth’s water is held in five natural reservoirs, namely the oceans, glacial ice caps, 
groundwater, surface water (e.g. lakes, dams, streams, wetlands) and the atmosphere. 
Study figure 1.4. It provides a detailed overview of where water is found on the 
earth. Water covers 71% of the earth’s surface (Water [n.d.]). The vast majority 
(96.5%) of the planet’s water is found in seas and oceans, 1.7% in groundwater, 1.7% 
in glaciers and the ice caps of Antarctica and Greenland, a small fraction in other 
large water bodies and 0.001% in the air as vapour, clouds (formed from solid and 
liquid water particles suspended in air) and precipitation. Only 2.5% of the earth’s 
water is fresh water, and 98.8% of that water is in ice and groundwater. Less than 
0.3% of all fresh water is in rivers, lakes and the atmosphere, and an even smaller 
amount of the earth’s fresh water (0.003%) is contained within biological bodies and 
manufactured products.

Figure 1.4:  Distribution of the locations of water on earth 

source: Water distribution on earth [n.d.] 

All water is locked in a constant recycling process which we refer to as the hydrological 
cycle (Pidwirny 2006d) (see figure 1.5). The hydrological cycle is a conceptual 
model that describes the storage and movement of water between the biosphere, 
atmosphere, lithosphere and hydrosphere. The cycling occurs through the processes of 
evaporation, condensation, precipitation, deposition, runoff, infiltration, sublimation, 
transpiration, melting and groundwater flow. The earth’s water can be stored in any 
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one of the fi ve reservoirs we referred to earlier. Also remember that cycling implies 
movement. The hydrosphere, like the atmosphere, is therefore always in motion. 
The fl ow of rivers and streams can easily be seen, while the motion of the water 
within lakes and ponds is less obvious. Some of the motion of the oceans and seas 
can easily be seen, while the large-scale motions that move water great distances, 
such as between the tropics and Poles or between continents, are more diffi cult to 
see. These types of motions are in the form of currents that move the warm waters 
in the tropics toward the Poles, and colder water from the polar regions toward the 
tropics. These currents exist on the surface of the ocean and at great depths in the 
ocean (up to about 4 km) (What is the hydrosphere? [n.d.]).

The characteristics of the ocean which affect its motion are its temperature and 
salinity. Warm water is less dense or lighter and therefore tends to move up towards 
the surface, while colder water is more dense or heavier and therefore tends to sink 
towards the bottom. Salty water is also more dense or heavier and thus tends to sink, 
while fresh or less salty water is less dense or lighter and thus tends to rise towards 
the surface. The combination of the water’s temperature and salinity determines 
whether it rises to the surface, sinks to the bottom or stays at some intermediate 
depth (What is the hydrosphere? [n.d.]).

The ocean’s currents are also affected by the motion of the atmosphere, or winds, 
above it. The energy in the wind is transferred to the ocean at the ocean surface, 
affecting the motion of the water there. The effect of wind is greatest at the ocean 
surface (What is the hydrosphere? [n.d.]). 

The ocean serves two main purposes in the climate system (What is the hydrosphere? 
[n.d.]). 

(1) It is a large reservoir of chemicals that can contribute to the greenhouse effect 
in the atmosphere and energy, absorbing 90% of the solar radiation which 
hits the surface. This reservoir changes very slowly, limiting how fast the 
climate can change. 

(2) It works with the atmosphere to redistribute the energy received from the sun 
so that the heat in the topics, where a lot of energy is received from the sun, 
is transferred toward the Poles, where heat is generally lost to space. 

 Figure 1.5:  Storage and movement of water in the hydrological cycle

 source: Pidwirny (2006d)
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ACTIVITY 1.3
Reflect on the following:

(1) Why can’t we manufacture water in a chemical laboratory by attaching two 
hydrogen atoms to an oxygen atom? If you don’t know the answer and can’t 
find it in a library, you can use the following URL: http://science.howstuff-
works.com/environmental/earth/geophysics/manufacture-water.htm

(2) Explain where the water used in your house comes from and where it goes 
after it has been used. 

(3) Use a measuring jug to find out the amount of water being wasted while 
waiting for the water to heat up so that you can wash your face with warm 
(as opposed to cold) water in the morning. Don’t forget to also show relevant 
calculations.

(4) Find a leaking tap in your environment. Find out how long it has been leaking 
for. Calculate the volume of water being wasted because of the leak. Who 
is responsible for repairing the leak?

(5) Name one cleaning product you have located in the local store which claims 
to be more environmentally friendly than conventional products. Explain how 
and why this product is supposed to be eco-friendly. Compare the prices 
of the eco-friendly product and the conventional products. Is it worthwhile 
purchasing the eco-friendly product?
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6FEEDbACK
(1) We don’t want to be responsible for a mini Nagasaki or Hiroshima! You 

should really use the URL we shared with you.
(2) Since we don’t know where you stay, we can’t give an answer. The point 

is that we want you to realise that the source of your domestic water is not 
the tap. In South Africa the reality is that the source of the water we use in 
our homes is often hundreds of kilometres away from the end-user. Water 
is indeed a very scarce resource in our country. 

(3) In our case we established that it took 35 seconds for the water to heat 
up. The volume of water measured 3 litres. When multiplied by 356 days 
of the year and a household size of 5 people, this amounts to 5 340 litres 
per year. Wow! Perhaps we should invest in a thermos flask (or rather just 
use cold water)!

(4) You shouldn’t have had problems doing this practical test in your local 
environment. Some years ago I complained about water leaking on the 
property of my next-door neighbour. The owner refused to attend to the 
problem. I then phoned the Tshwane metro. Their response was that since 
our neighbour pays his water bill, there was nothing the metro could do. I 
sincerely hope that such an attitude has since changed. 

(5) In our local supermarket we found non-stick spray that is used to ensure 
stick-free cooking and baking. The label states that the product is ozone 
friendly since it contains no CFCs (chlorofluorocarbons). There were five 
different products and all five claimed to be free of CFCs. There were no 
significant differences in the prices of the five different products.  

1.2.3 The lithosphere

7KEY qUEsTIONs
(1) Where is the lithosphere?
(2) What are the characteristics of the lithosphere? 
(3) What are the main types of rock found on the surface of the earth? 
(4) What are the dominant sImA minerals of the oceanic crust? 
(5) What are the dominant sIAL minerals of the continental crust?
(6) What is the significance of tectonic plates and the process of isostacy?
(7) What is the importance of the lithosphere?

The geosphere is the portion of the earth’s system that includes the earth’s interior, 
rocks and minerals, landforms and all the processes that shape the earth’s surface 
(What is the geosphere? [n.d.]). As illustrated in figure 1.6, it is composed of layers 
known as the inner core, the outer core, the mantle and the crust. The upper mantle 
is from the base of the crust downward to a depth of about 670 km. This region of 
the earth’s interior is thought to be composed of peridotite, an ultramafic rock made 
up of the minerals olivine and pyroxene. The top layer of the upper mantle, 100 to 
200 km below surface, is called the asthenosphere. The rocks in this upper portion 
of the mantle are more rigid and brittle because of cooler temperatures and lower 
pressures (Pidwirny 2006e).
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Figure 1.6:  Layers of the geosphere 

source: Pidwirny (2006e)

Of particular importance for us is the lithosphere (see figure 1.7). The lithosphere 
is a layer that includes the crust and the uppermost portion of the mantle. On the 
surface of the earth, the lithosphere is composed of three main types of rocks 
(Pidwirny 2006f):

 • Igneous – rocks formed by solidification of molten magma

 • Sedimentary – rocks formed by the alteration and compression of old rock debris 
or organic sediments

 • Metamorphic – rocks formed by the alteration of existing rocks by intense heat 
or pressure 

The lithosphere is approximately 100 km thick and has the ability to glide over the rest 
of the upper mantle. Because of increasing temperature and pressure, deeper portions 
of the lithosphere are capable of plastic flow over geologic time. The lithosphere is 
also the zone of earthquakes, mountain building, volcanoes and continental drift. 

The topmost part of the lithosphere consists of crust. This material is cool, rigid and 
brittle. Two types of crust can be identified: oceanic crust and continental crust. Both 
of these types of crust are less dense than the rock found in the underlying upper 
mantle layer. The crust varies in thickness and density, with oceanic crust consisting 
of a thin layer (about 5 km) of dense rock and continental crust consisting of less-
dense, lighter-coloured rock ranging between 30 and 70 km thick. “Although the 
crust is comprised of many types of rocks and hundreds of minerals, these materials 
are assembled from a very small number of elements. A total of 98.7% of the crust 
(by weight) consists of just 8 elements, including oxygen (46.6%), silicon (27.72%), 
aluminum (8.13%), iron (5.00%), calcium (3.63%), sodium (2.83%), potassium (2.70%) 
and magnesium (2.09%). These elements form the building blocks of most of the 
inorganic materials we encounter in our daily lives such as glass (SiO2), concrete 
(CaCO3) and steel. Oceanic crust is dominated by minerals consisting of silicon, 
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oxygen and magnesium and is thus called SIMA; continental crust is made up of 
SIAL, in which silicon and aluminum dominate” (What is the geosphere? [n.d.]).

The continental crust is thinnest in areas like the Rift Valley of East Africa and 
in an area known as the Basin and Range Province in the western United States. 
Continental crust is thickest beneath mountain ranges and extends into the mantle. 
Both of these crust types are composed of numerous tectonic plates that fl oat on 
top of the mantle. Convection currents within the mantle cause these plates to move 
slowly across the asthenosphere (Pidwirny 2006e).

Figure 1.7:  Structure of the earth’s crust and topmost layer of the upper 
mantle. The lithosphere consists of the oceanic crust, continental crust and 

uppermost mantle. Beneath the lithosphere is the asthenosphere. This layer, 
which is also part of the upper mantle, extends to a depth of about 200 km. 
Sedimentary deposits are commonly found at the boundaries between the 

continental and oceanic crust. 

source: Pidwirny (2006e)

An important property of the continental and oceanic crust is that the tectonic plates, 
to which we referred earlier, have the ability to rise and sink – a phenomenon known 
as isostacy (see fi gure 1.8). Think about the crust as a huge piece of ice fl oating in 
water. When the earth’s crust gains weight through mountain building or glaciation, 
it deforms and sinks deeper into the mantle. If the weight is removed, the crust 
becomes more buoyant and fl oats higher in the mantle (Pidwirny 2006e). 

The process of isostacy explains recent changes in the height of sea level in coastal 
areas of eastern and northern Canada and Scandinavia. Some locations in these 
regions of the world have seen sea level fall by as much as 1 m over the last 100 
years. This fall is caused by isostatic rebound. Both of these areas were covered by 
massive glacial ice sheets about 10 000 years ago. The weight of the ice sheets pushed 
the crust deeper into the mantle. Now that the ice is gone, these areas are slowly 
increasing in height to some new equilibrium level (Pidwirny 2006e).
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Figure 1.8:  The process of isostacy. The addition of glacial ice on the 
earth’s surface causes the crust to deform and sink (a). When the ice melts, 

isostatic rebound occurs and the crust rises to its former position before 
glaciation (b and c). 

source: Pidwirny (2006e)

One of the key questions we asked about the lithosphere is what its importance is. The 
vast majority of material objects we require come from the lithosphere. Think about

 • the minerals required to make a wide range of commodities
 • where our fuels such as coal, petroleum and natural gas come from
 • the role of the lithosphere in combination with the atmosphere and hydrosphere 

in the growth of animals and plants 
 • the role of the lithosphere as a water purifi er and reservoir for underground water 

ACTIVITY 1.4
(1) Why is the lithosphere important for life on earth? 



20

LEARNING UNIT 1: Interrelationships between humans and their environment

(2) What category of scientists do you reckon focus on studying the lithosphere? 

(3) How do the continental and oceanic crusts differ in terms of mineral content? 

(4) Do you think global warming can have an effect on the lithosphere?

(5) In which layer/s is/are the lithosphere located?

(6) What disastrous outcomes do you associate with lithospheric processes?

(7) Do you agree with the statement that the lithosphere is more important for 
the mining sector than the agricultural sector? Give reasons for your answer.
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(8) Indicate whether the following statement is true or false and also give rea-
sons for your answer: The lithosphere consists only of rocks and minerals.

(9) Explain/illustrate the characteristics of the lithosphere of your local area by 
referring to photographs you have taken. 

8FEEDbACK
(1) If you can’t think of an answer, read the four bullets before the start of activ-

ity 1.4. If you still struggle, we recommend that you use the internet to open 
one or more of the following URLs and read the information there: 

 • http://www.brighthub.com/environment/science-environmental/arti-
cles/95875.aspx;k;lklkl; 

 • http://wiki.answers.com/Q/How_is_lithosphere_important 
 • ht tp: //www.studymode.com/essays/Human- Impact-On-Litho-

sphere-1005680.html 
 • http://prezi.com/iqf85kvuuwri/the-lithosphere/ 
 • http://www.preservearticles.com/201101022291/importance-of-the-lith-

osphere.html

(2) We’ll give you a hint. The name starts with a G (but he/she is not a geographer).
(3) Oceanic crust is dominated by SIMA minerals, whereas the continental 

crust is made up of SIAL minerals. Do you know what the acronyms SIMA 
and SIAL stand for? 

(4) Definitely! Think about melting icebergs (glacial ice) and the consequent 
process of isostacy.

(5) Crust and the uppermost portion of the mantle.
(6) Think about volcanoes, earthquakes and tsunamis triggered by earthquakes.
(7) This is a rubbish statement. Neither the mining sector nor the agricultural 

sector can function without the lithosphere. 
(8) What about underground water? And underground life?
(9) You could have taken photographs illustrating soil types and the relief of 

the land. 

1.2.4 The biosphere

9KEY qUEsTIONs
(1) What is the biosphere?
(2) Where do we find the biosphere?
(3) What is the difference between biotic and abiotic elements of the biosphere?
(4) What are the functional levels of life in the biosphere?
(5) What are the differences between species, populations, communities, 

ecosystems and biomes?
(6) What is the relationship between diversity and the stability of communities?
(7) What ecosystems are the most productive?
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The biosphere is made up of all that is living on earth, from the smallest bacterium 
to the largest whale. It includes between 3 and 30 million species of plants, animals 
and fungi, and also two kinds of single-celled living things: those without nuclei 
(prokaryotes) such as bacteria, and those with nuclei (eukaryotes) such as protozoans. 
The biosphere extends over the earth’s surface in a thin layer from a few kilometres 
into the atmosphere, in very cold environments, to the deep-sea vents of the ocean 
depths, in very hot environments (What is the biosphere? [n.d.]). 

Life began some 3.5 billion years ago in the oceans of an earth very different from 
what we see today. Early forms of life were very simple single-celled organisms, 
somewhat like modern bacteria, that somehow gained the ability to reproduce 
themselves spontaneously. Through aeons of geologic time, other more complex 
organisms evolved and eventually the diversity of life was able to inhabit the dry 
lands and skies as well as the oceans. Many of these organisms, such as the dinosaur, 
no longer exist. Others that we know of today, including ourselves, have only been 
around for a few million years or less (What is the biosphere? [n.d.]).

The biosphere is a life-supporting global ecosystem, where all living things depend 
on one another and the environment. The biosphere consists of the parts of the 
hydrosphere, the atmosphere and geosphere in which life is found. We could equate 
the biosphere to the skin of a peach. The biosphere is made up of living (biotic) 
and non-living (abiotic) components. The living (biotic) components include plants 
that photosynthesise, animals that eat other organisms, bacteria and fungi that 
cause decay, bacteria, viruses and other parasitic organisms that cause disease and 
other individuals of the same species. The non-living (abiotic) components are, for 
example, the water, air, nutrients, rocks, soils, heat and solar energy on which living 
organisms depend. 

Life can be organised into several different levels of functions and complexity. The 
functional levels are species (organisms), populations, communities and ecosystems. 
Pidwirny (2006g) summarises these four functional levels as follows:

Species are the different kinds of organisms found on the Earth. A more exact 
definition of species is a group of interbreeding organisms that do not ordinarily 
breed with members of other groups. If a species interbreeds freely with other 
species, it would no longer be a distinctive kind of organism. This definition works 
well with animals. However, in some plant species fertile crossings can take place 
among morphologically and physiologically different kinds of vegetation. In this 
situation, the definition of species given here is not appropriate.

A population comprises all the individuals of a given species in a specific area or 
region at a certain time. Its significance is more than that of a number of individuals 
because not all individuals are identical. Populations contain genetic variation within 
themselves and between other populations. Even fundamental genetic characteristics 
such as hair colour or size may differ slightly from individual to individual. More 
importantly, not all members of the population are equal in their ability to survive 
and reproduce. 

Community refers to all the populations in a specific area or region at a certain 
time. Its structure involves many types of interactions among species. Some of these 
involve the acquisition and use of food, space, or other environmental resources. 
Others involve nutrient cycling through all members of the community and mutual 
regulation of population sizes. In all of these cases, the structured interactions of 
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populations lead to situations in which individuals are thrown into life or death 
struggles. 

Ecosystems are dynamic entities composed of the biological community and the 
abiotic environment. An ecosystem’s abiotic and biotic composition and structure is 
determined by the state of a number of interrelated environmental factors. Changes 
in any of these factors (for example: nutrient availability, temperature, light intensity, 
grazing intensity, and species population density) will result in dynamic changes 
to the nature of these systems. For example, a fire in the temperate deciduous 
forest completely changes the structure of that system. There are no longer any large 
trees, most of the mosses, herbs, and shrubs that occupy the forest floor are gone, 
and the nutrients that were stored in the biomass are quickly released into the soil, 
atmosphere and hydrologic system. After a short time of recovery, the community 
that was once large mature trees now becomes a community of grasses, herbaceous 
species, and tree seedlings.

The functional levels referred to above and their linkages are illustrated in figure 
1.9. Also note the link between the biotic and abiotic environments. 

Figure 1.9:  Levels of organisation of matter in nature 

source: adapted from Enger & smith (2010:80) 

An important concept not mentioned above (as part of the functional elements) is 
biomes. Biomes are larger groupings of ecosystems – a major life zone extending 
over a large natural area. Figure 1.10 shows the global distribution of the major 
biomes of the world.
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 Figure 1.10:  Biomes of the world 

source: Vlok & Van der merwe (2005)

The science of ecology is the study of the ways organisms interact with one another. 
Figure 1.11 serves as illustration of the organisational levels in nature.

three major classes:

Figure 1.11:  The fi eld of ecology 

source: Vlok & Van der merwe (2005)

In general, ecologists believe that a community that has a high diversity is more complex 
and stable than one with a low diversity. This theory is founded on the observation 
that the food webs of communities of high diversity are more interconnected. 
Greater interconnectivity causes these systems to be more resilient to disturbance. 
If a species is removed, those species that relied on it for food have the option to 
switch to many other species that occupy a similar role in that ecosystem. In a low 
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diversity ecosystem, possible substitutes for food may be non-existent or limited in 
abundance.

To conclude:

Life is fragile. Because the biosphere is made up of all life, it too is fragile. Humans 
can have a huge impact on the biosphere, in both good and bad ways. The growth of 
the human population on Earth means there is less room for other species. Because 
of this, many types of plants and animals have been partially or completely wiped out. 
The biosphere is important to people because we can have such a profound impact 
on it. In addition, the biosphere sustains us, both in the food that we eat, and in the 
air that we breathe. Whether we are vegetarians or meat-eaters, the energy we need 
and the protein we need to build our bodies comes from things in the biosphere. 
We also need oxygen to breathe, and the organisms in the sea and on the earth use 
our waste carbon dioxide, creating the oxygen we need to breathe. (What is the 
biosphere? [n.d.]) 

ACTIVITY 1.5
In this activity you are required to interpret three graphs.

(1) Refer to figure 1.12 to explain the relationship between climate (expressed as 
mean annual temperature and precipitation) and biome distribution. What do 
you think are ideal growing conditions? Limit your answer to five to ten lines. 

(2) We will later illustrate that the solar radiation felt at the surface of the earth 
decreases from low latitudes to high latitudes. Refer to figure 1.13 to com-
ment on the relationship between latitude and species diversity.
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(3) Why is the conservation of estuaries, wetlands and forests actually not 
negotiable? Base your answer on fi gure 1.14. 

Figure 1.12:  Relationship between climate and biome distribution 

source: Vlok & Van der merwe (2005)

Figure 1.13:  Effect of latitude on species diversity 

source: Vlok & Van der merwe (2005)
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Figure 1.14:  Ecosystem productivity 

source: Vlok & Van der merwe (2005)

10FEEDbACK
(1) The x and y axes of the graph depict mean annual precipitation and mean 

annual temperature, respectively. Both these variables are indicators of 
climate. You were required to comment on the trends illustrated by the 
graph – it is clear that temperature and precipitation have a big infl uence 
on where we fi nd different biome types.

(2) Basically you had to explain whether the graph depicts a trend and whether 
the trend is positive or negative in nature. In other words, does species 
diversity decrease (negative association) or increase (positive association) 
with an increase in latitude? 

(3) You needed to compare the productivity of estuaries, wetlands and forests 
with that of other ecosystems and comment on your observation/comparison. 

1.3 THE ANTHROPOsPHERE

11KEY qUEsTIONs
(1) What constitutes the anthroposphere? 
(2) What are the environmental impacts of people on the environment?
(3) What inequalities can we observe in the anthroposphere?
(4) What is the infl uence of different world views on humans’ attitude towards 

the environment?

You have already been introduced to four “sphere” words. Figure 1.15 shows a 
new sphere, namely the anthroposphere. According to Freeman (2007), the 
anthroposphere encompasses the total human presence throughout the Earth system. 
It therefore includes sub-systems such as our governmental systems, politics, war 
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efforts, agriculture, mining, sport and recreation, culture, technology, the various 
elements of the built environment, and all activities (provision of infrastructure, 
manufacturing, economics) associated with these. The anthroposphere complements 
the term anthropocene – the age within which the anthroposphere developed. 
Some mark this with the advent of agriculture, others with the industrial revolution. 
In physical terms, the anthroposphere is comprised of the cities, villages, energy 
and transportation networks, farms, mines, ports, as well as the books, software, 
blueprints, and communication systems – the mark of civilisation. 

Figure 1.15:  Do we humans deserve to be placed in the centre of the earth 
system? 

source: TecEco [n.d.]

Initially the impact of humans on the environment was comparable to that of other 
mammals living on earth. This changed as the numbers of humans grew and their 
impact on the environment increased. Think about the impact of discovering how 
to make and use fire, the art of tool-making, the advent of agriculture and sustained 
settlements. The Industrial Revolution of the late 18th century and especially the 
ability to use fossil fuels as a source of power accelerated the impact of humans on 
the environment. Although human dwellings occupy only approximately 8% of ice-
free land, about three-quarters of the earth’s land surface has been altered by human 
activity. Human activities have been instrumental in tropical forest destruction, 
the spreading of deserts, freshwater pollution, damaging of watersheds, severe air 
pollution, intensification of the greenhouse effect, wildlife habitat loss and the decline 
of biological diversity. Freeman (2007) says that “we have significantly altered the 
biogeochemical cycles of nitrogen, carbon, sulfur, and phosphorus. Alteration of 
the carbon cycle alone has changed the pH of the oceans and the climate of Earth. 
Chemical inventions such as chlorinated fluorocarbons (CFCs) have altered the ozone 
in the stratosphere and the amount of ultraviolet light reaching the Earth’s surface. 
The footprint of our chemical activities is found in the air, water, land, and biota of 
Earth in the form of naturally occurring and human created molecules”.

By most measures our species, Homo sapiens, has been extremely successful competing 
with other forms of life. During the past 500 years the human population has 
increased more than tenfold and our numbers continue to grow rapidly. Since 1950, 
our population has more than doubled, and we now add more than 90 million each 
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year. Though we are not the most abundant organism on earth, we have become the 
dominant species because of our ability to manipulate the environment. We are able 
to develop and use a wide range of biotic and mineral resources while purposefully 
or inadvertently displacing other species. Because of our widespread distribution 
and sheer numbers, our presence has resulted in significant environmental impacts 
(Marsh & Grossa 1996). 

Change in the anthroposphere is rapid compared with most natural changes in other 
spheres. The reasons are the rapid increase in population over the past centuries 
and the advances in technology and energy which allow us to directly and indirectly 
change the environment. “In terms of world population, the number of humans 
has soared from about 1 billion in 1800 to nearly 7 billion today” (Freeman 2007). 
To make room for all these people, the anthroposphere has expanded to occupy 
more land for dwellings and agriculture. In addition, fossil fuel energy and the 
many technologies it powers have played a major role in extending the influence of 
the anthroposphere in the earth system. It has enabled us to cut deep holes into the 
earth to extract resources such as iron ore and bauxite, which are used to build the 
cars, skyscrapers and other many gadgets that have become necessities in modern 
life. “However, these activities have expanded the anthroposphere in subtle ways 
by infusing pollutants into our water and air, negatively affecting the biosphere and 
bringing about global warming” (Freeman 2007). 

We’re sure you agree that deforestation, global warming, loss of biodiversity and 
various forms of pollution, to name a few, are matters for concern. Are these concerns 
more important than the huge inequalities we observe in the anthroposphere? Think 
about access to food, employment, education, health care, housing and clean water. 
What about infant mortality rates, human trafficking, drug abuse, loss of lives through 
war or terrorism? Aren’t these also environmental concerns that merit our attention? 

The answers to these questions depend largely on your environmental world view – 
how you think the world works and what you believe your role in the world should 
be (Miller & Spoolman 2012). In the caption of figure 1.15 we already questioned the 
placement of the anthroposphere in the centre (implying importance or dominance) 
of the earth system. Miller and Spoolman (2012) distinguish between three major 
environmental world views (planetary management, stewardship and environmental 
wisdom) and also state that most environmental world views are human centred – as 
implied in figure 1.16.

Figure 1.16:  Supporters of the world views at the fringe of the model 
value other life forms more for their right to exist than for the products and 

services they can provide to humankind 

source: adapted from miller & spoolman (2012)
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Miller and Spoolman (2012) argue that, as illustrated in figure 1.16, environmental 
world views lie on a scale which runs from more self- and human-centred to life-, 
biosphere- or earth-centred. What is important is that as we move from the centre 
(the human-centred world view), we value other life forms more for their right to 
exist than for the products and services they can provide to humankind. 

ACTIVITY 1.6
(1) Table 1.2 summarises the characteristics of three major environmental world 

views. make ten copies of the table. Establish which world view/s you and 
nine of your friends/colleagues support by making either a “” or “x” in the 
cells of the table – you need to complete one table for each of the survey 
participants. 

(2) Categorise the world views in terms of whether they are human-centred or 
earth-centred. 

12FEEDbACK
We can’t really comment on this activity since we haven’t seen your summary. 
We would have liked to know whether your respondents tended towards a human-
centred or earth-centred world view.

Earth-centred world views hold that because humans and all forms of life are in-
terconnected parts of the earth’s life support system, it is in our own self-interest 
not to act in ways that impair the overall system. From this viewpoint, an earth-
centred world view is also more practical than human-centred world views (Miller 
& Spoolman 2012). 

To conclude, many experts believe that continuing with a business as usual attitude 
would be devastating to life on earth (Freeman 2007). They plead for a change in 
attitude towards the environment and a change in the nature of human activities 
to ensure greater harmony between the anthroposphere and the other spheres 
of the earth system as shown in figure 1.15. 
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TAbLE 1.2:  COmPARIsON OF THREE mAjOR ENVIRONmENTAL 
WORLD VIEWs 

Descriptions of three major environmental world views

Planetary 
management

 or 
x

stewardship  or 
x

Environmental 
wisdom

 or 
x

Humans and nature 
are separated and 
humans can use from 
nature what they 
need or want.

Humans have an 
ethical responsi-
bility to take care 
of the world.

Humans, as 
part of nature, 
totally depend 
on nature and 
nature exists for 
all species.

by using technology 
and ingenuity, hu-
mans will not deplete 
resources.

Although re-
sources seem 
unlimited, they 
should not be 
wasted.

Resources 
are limited 
and should be 
conserved.

Humans have the key 
to unlimited econom-
ic growth.

Economic growth 
benefiting the en-
vironment should 
be encouraged 
and harmful 
economic ac-
tivities should be 
discouraged.

Humans should 
encourage 
earth-sustain-
ing economic 
activities, while 
earth-degrading 
activities should 
be discouraged.

success is meas-
ured in terms of how 
well the earth’s life 
support system is 
managed by humans 
to their benefit.

success is 
measured on 
how well the 
earth’s life sup-
port system is 
managed by hu-
mans using it for 
their own benefit 
as well as for the 
rest of nature.

success is 
measured by 
the lessons 
learnt of how 
nature sustains 
itself, using 
these lessons 
to change how 
humans think 
and act.

Source: Adapted from Miller and Spoolman (2012)

ACTIVITY 1.7
This activity should only be done once you have worked through all the learning 
material of this unit. At this stage you only need to acquaint yourself with what 
will be expected of you. You can make notes about arguments and facts that you 
can later use to do the activity. 

marsh and Grossa (1996) state that our unique capacity as human beings to 
create resources and build civilisations “has enabled us to influence, alter, and 
direct the flow of matter in environmental systems. As our numbers increase and 
our technologies become more powerful, we produce greater and more lasting 
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changes in the environment. Although our efforts are generally focused to improve 
the human condition, we have been woefully unaware and neglectful of the overall 
impact that we are having on the independent natural systems (air, water, soil, 
and biotic) that together form the environment. As a result, we are beginning to 
suffer from the feedback of our actions and massive populations. Furthermore, 
conditions are sure to worsen if our population increases as projected to more 
than 11 billion during next century”.

Write a two- to three-page essay in which you provide the background to and 
evidence in support of the statements made by marsh and Grossa. 

13FEEDbACK 
We advise you to focus not only on theoretical content, but also on how you present 
the facts. Make sure that your essay has an attention-grabbing introduction and 
concise conclusion summarising the opinions you have expressed. Don’t forget 
to proofread your essay – this means that you have to examine the essay very 
carefully and critically to find and correct typographical errors and mistakes in 
grammar, style and spelling. The URL https://writing.wisc.edu/Handbook/Proof-
reading.html offers some suggestions when doing proofreading.

1.4 FACTORs sUsTAINING LIFE ON EARTH

14KEY qUEsTIONs
(1) What are the three interrelated factors sustaining life on earth?
(2) What are the different forms of energy?
(3) What is the major source of all energy used on earth?
(4) What is the association between energy and matter?
(5) What are the first and second laws of thermodynamics and what is the 

importance of these laws?

Life on earth depends on three interrelated factors:

 • gravity 

 • the one-way flow of high-quality energy (the dashed lines in figure 1.17) from 
the sun through the biosphere

 • the cycling of nutrients (the solid lines around the circles in figure 1.17)
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Figure 1.17:  The one-way fl ow of energy through the biosphere and the 
circulation of chemicals are life-sustaining factors.

source: Vlok & Van der merwe

1.4.1 Gravity
Gravity allows the earth to hold onto its atmosphere (gases) and also enables the 
movement and cycling of chemicals through air, water, soil and organisms. 

1.4.2 The one-way fl ow of high-quality energy from the sun 

Did you know?

 • Energy and matter are closely associated. Energy is required to create the 
matter that makes up organisms. Organisms then use some of this matter to 
power their metabolism (Pidwirny 2006h).

 • On earth, there are only three ways in which energy can be transferred from one 
place to another: conduction, convection and radiation (Pidwirny 2006h). 
Conduction involves the adjacent transfer of heat energy from one atom to 
another through the mass of a gas, liquid, or solid. There is a continuous fl ow 
of heat energy from areas of higher to lower temperature. Convection involves 
the transfer of heat energy through mass movements of a substance in gas 
or liquid form in a vertical direction (horizontal transfer is called advection). 
Convection is often seen as rising masses of gas or liquid called convection 
currents. Note that energy transfer by conduction and convection depends 
on the presence of matter. These forms of energy transfer don’t operate in 
the vacuum of space. Radiation is the only means of energy transfer that can 
occur across outer space. The transfer of radiation produced at the sun’s 
surface through space supplies the earth with most of its energy.

 • Energy comes in a variety of forms. In simple terms, there are two types of 
energy: kinetic energy and potential energy. Kinetic energy is the energy.

continue...
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  caused by motion. A rock falling from a cliff, a bee in flight, wind blowing 
leaves off trees and water flowing over a waterfall are all examples of kinetic 
energy. Potential energy is the energy stored by an object that can potentially 
be transformed into another form of energy. Water stored behind a dam, the 
chemical energy of the food we consume and the petrol that we put in our 
cars are all examples of potential energy. This energy is converted when an 
organism uses the energy in food to energise its metabolism, when the water 
in the dam flows through turbines to produce electricity from motion and when 
the petrol is used in an engine to produce motion from combustion.

 • some other forms of energy include heat, electricity, sound, energy of chemical 
reactions, magnetic attraction, energy of atomic reactions and light.

 ▫ Radiation is the emission of energy from a material object in the form of 
electromagnetic waves and photons. 

 ▫ Chemical energy is the energy produced or consumed in chemical reactions.

 ▫ Atomic energy is the energy released from an atomic nucleus because of 
a change in its subatomic mass.

 ▫ Electrical energy is the energy produced from the force between two objects 
having the physical property of electrical charge.

 ▫ Heat energy is a form of energy created by the combined internal motion 
of atoms in a substance.

With the exception of geological processes (e.g. volcanism and earthquakes), all the 
essential processes and systems on earth are driven by solar energy. These processes 
can be categorised as

● basic life processes
● life support processes
● life-threatening processes

The one-way flow of high-quality energy from the sun is in the form of radiation. 
The sun is extremely hot (about 6 000°C). Most of the radiation is emitted at short 
wavelengths which we can see as the colours of the rainbow. Some energy is radiated 
at even shorter wavelengths (e.g. ultraviolet or x-rays) and some are radiated at longer 
waves (e.g. low energy radio waves). 

From figure 1.18 you can infer that not all solar energy reaches the earth’s surface. 
Approximately 31% is lost in the atmosphere. About 3 to 4% is reflected back to space 
from the earth’s surface. The earth’s environments (the hydrosphere, the atmosphere, 
the lithosphere and the biosphere) are thus powered by about 67% of the total amount 
of solar energy. The solar energy that reaches the atmosphere lights and warms the 
earth. The heat generates winds and also evaporates and cycles water through the 
biosphere. Green plants, algae and some types of bacteria create nutrients through 
the process of photosynthesis (Miller & Spoolman 2012).
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Figure 1.18:  Solar energy paths in the lower atmosphere and at the earth’s 
surface. Less than 1% of the incoming solar energy is in support of the 

earth’s life system 

source: adapted from marsh & Grossa (1996)

Only a tiny portion of the energy (0.1%) is used in direct support of the earth’s life 
systems. In environmental systems, this energy moves from the abiotic environment 
to life through processes like plant photosynthesis. Photosynthesis (in green plants, 
algae and some types of bacteria) packages this energy into simple organic compounds 
like glucose and starch. Both of these organic molecules can be stored for future use. 
The following chemical formula describes how plants capture the sun’s light energy 
and convert it into chemical energy:

 6CO2 + 6H2O + light energy = C6H12O6 + 6O2 

The energy of light is used by plants in this reaction to chemically change carbon 
dioxide (CO2) and water (H2O) into oxygen (O2) and the energy-rich organic molecule 
glucose (C6H12O6) (Pidwirny 2006i). 

The chemical energy of photosynthesis can be passed on to other living or 
biotic components of an environmental system through biomass consumption or 
decomposition by consumer organisms. When needed for metabolic processes, the 
fi xed organic energy stored in an organism can be released to do work via respiration 
or fermentation (Pidwirny 2006i).
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Energy also fuels a number of environmental processes that are essentially abiotic. 
Examples are the movement of air by wind, the weathering of rock into soil, the 
formation of precipitation and the creation of mountains by tectonic forces. The 
first three processes derive their energy directly or indirectly from the sun’s radiation 
that is received at the earth’s surface. Mountain building is fuelled by the heat energy 
that exists within the earth’s interior (Pidwirny 2006j). 

You need to know that the movement of energy in environmental systems always 
obeys specific thermodynamic laws that cannot be broken. Of particular importance 
are the first and second laws of thermodynamics. 

First law of thermodynamics

The first law of thermodynamics is often called the law of conservation of 
energy. This law suggests that energy can be transferred from one system 
to another in many forms. Also, it cannot be created or destroyed. Thus, the 
total amount of energy available in the universe is constant. Einstein’s famous 
equation (written below) describes the relationship between energy and matter:

     E = mc2 

In this equation, energy (E) is equal to matter (m) times the square of a con-
stant (c). Einstein suggested that energy and matter are interchangeable. His 
equation also suggests that the quantity of energy and matter in the universe 
is fixed (Pidwirny 2006k).

Second law of thermodynamics

Heat cannot flow spontaneously from a colder to a hotter body without work 
having been done to accomplish this flow. As a result of this fact of thermo-
dynamics, natural processes that involve energy transfer must have one di-
rection, and all natural processes are irreversible. This law also predicts that 
the entropy of an isolated system always increases with time. Entropy is the 
measure of the disorder or randomness of energy and matter in a system. 
because of the second law of thermodynamics both energy and matter in the 
universe are becoming less useful as time goes on (Pidwirny 2006k). 

What are the implications of these laws?

 • We cannot get more energy out of a physical or chemical change than what we 
put in.

 • Energy cannot be created or destroyed. You may argue that when driving around 
until all fuel is used up, energy has been lost. No, it isn’t energy that has been lost. 
It is the quality (the amount of energy available for performing useful work) of 
the energy that has been reduced. When energy is converted from one form to 
another, the end result is lower-quality or less usable energy. The lower-quality 
energy is usually in the form of heat that flows into the environment. 

 • We need to use energy in more efficient ways. Did you know?

 ▫ Only 5% of the electrical energy flowing into an incandescent light bulb is 
converted to light. The remaining 95% is converted to heat.
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 ▫ On average, 87% of the fuel used to power an internal combustion engine 
is converted to heat. 

Figure 1.19 illustrates how the solar energy is distributed across the earth. On a global 
scale we can observe the following:

 • East-west stretching bands of areas receive similar amounts of solar radiation. 
The shapes of these bands are distorted over the interior of continents as well as 
close to the coast lines of land masses.

 • With one exception there is a defi nite tendency that the amount of solar energy 
received at the earth’s surface decreases towards the Poles. 

Figure 1.19:  Distribution of solar radiation at the earth’s surface 

source: http://www.earthlyissues.com/images/0013energysol.jpg

Earlier we referred to high-quality energy. The reality is that a large proportion 
of the high-quality energy is refl ected by the atmosphere as lower-quality energy – 
longer wavelength infrared radiation. A signifi cant proportion of the energy that 
does reach the earth’s surface is also refl ected or scattered back into the atmosphere 
as degraded lower-quality infrared radiation. Although some of the infrared radiation 
fl ows back into space as heat, there is also interaction in the atmosphere between 
the infrared radiation and greenhouse gases such as water vapour, carbon dioxide, 
methane, nitrous oxide and ozone. This interaction leads to the release of infrared 
radiation of even longer wavelengths. The end result is warming of the lower 
atmosphere and the earth’s surface – without this so-called natural greenhouse effect, 
the earth would have been too cold to support the life forms we fi nd on earth today. 
The dilemma is that human activities have disturbed the natural balance through 
the intensifi ed release of greenhouse gases into the atmosphere. Think about the 
release of carbon dioxide (a result of burning fossil fuels), methane (a by-product of 
raising livestock) and nitrous oxide into the atmosphere. There is growing evidence 
that the intensifi ed greenhouse effect leads to global warming and eventually also 
substantial changes in climate. 
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ACTIVITY 1.8
(1) Study fi gure 1.19 and locate the exception we referred to above. 

(2) by now you should be well aware of the interrelatedness between the earth 
spheres. To better understand the interrelatedness and spatial variation of 
earth’s capacity to support life, we can overlay the radiation map (fi gure 
1.19) and the map illustrating precipitation (average annual rainfall) shown 
in fi gure 1.20. Draw a rough map showing the areas where you expect to 
fi nd the greatest mass of living matter and also the greatest number of plant 
and animal species on earth. 

Figure 1.20:  Distribution of mean annual precipitation 

source: http://media.web.britannica.com/eb-media/45/104245-004-
50D351EB.gif

15FEEDbACK
(1) We can give you one hint. Note that maximum solar radiation does not oc-

cur at the equator.
(2) You need to compare the two maps and fi nd the areas that are warm, wet 

and well lit – these are ideal conditions to support life.
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1.4.3 The cycling of nutrients

16KEY qUEsTIONs
(1) What is matter and in what forms does it exist?
(2) What is the law of conservation of matter and what is the importance of 

this law?
(3) What is the difference between a sedimentary and a gaseous nutrient cycle?
(4) What are the characteristics of the carbon, nitrogen, sulphur and phosphorus 

cycles as examples of nutrient cycles?

We can think of nutrients as matter. Matter is anything that takes up space and has 
mass. It is the material that makes up things in the universe. It can exist in three 
physical states: in solid, liquid and gas forms. It can also exist in two chemical forms 
– elements and compounds. An element (think of gold, nitrogen, lead, silver or 
mercury) has a unique set of properties and it cannot be broken down or changed 
into simpler substances. Compound matter is a combination of two or more elements 
held together in fixed proportions. A good example is water – a compound made 
from the chemical binding of hydrogen and oxygen. 

The law of conservation of matter, also known as the conservation of mass, states 
that the amount of matter in a closed system (as in the case of the earth) never 
changes. Do you agree? Think about trees being destroyed in an uncontrolled forest 
fire. Hasn’t the amount of matter changed radically? The answer is “No!” We can 
only rearrange the atoms, ions or molecules into different spatial patterns (physical 
change) or chemical combinations (chemical changes) but we cannot destroy (or 
create!) the atoms that make up matter (the trees that burnt in the fire). 

ACTIVITY 1.9
A landfill is a place where waste is taken to be compacted daily and covered with a 
layer of soil to prevent pollution such as odours, vermin, windblown litter, etc. It is 
the most common method of waste disposal. Explain why it is wrong to argue that 
we can forever get rid of unwanted waste material by dumping it at the local landfill. 

17FEEDbACK
Remember the implications of not being able to destroy atoms. 

The law of conservation of matter also implies that nutrients (chemicals) required 
for survival of living organisms are essentially a fixed supply – the earth does not 
receive new supplies. This means that the available nutrients must be recycled 
continuously. Without chemical recycling there would be no water, no soil, no air, 
no food and no life on earth. 
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Hydrogen, carbon, oxygen, nitrogen, calcium, potassium, sulphur and phospho-
rus are called macronutrients – they are required in relatively large quantities to 
sustain life. Micronutrients such as iron and manganese are required in much 
smaller quantities. Both types of nutrients are drawn from the earth’s environmental 
spheres (hydrosphere, lithosphere, atmosphere), cycled through ecosystems and 
then returned to the environment (Marsh & Grossa 1996). 

As with energy, matter cannot be created or destroyed. An important difference 
is that matter cannot flow back to space as in the case with heat energy. It is con-
tinuously recycled within the earth’s environmental systems. The natural recycling 
rates of nutrients are unfortunately disturbed by human actions. Through air and 
water pollution, the disturbance of soils, desertification, deforestation and other 
actions, humans are changing the flow of both macronutrients and micronutrients 
within the global environment (Marsh & Grossa 1996). Some ecosystems are 
deprived of certain nutrients while other ecosystems are overloaded with certain 
nutrients. These imbalances accelerate or delay ecological processes and change 
the function and composition of ecosystems. Many freshwater ecosystems (e.g. 
Hartebeespoort Dam in the North West Province of South Africa) are experiencing 
biological overgrowth (blooms) because of excessive amounts of nutrients enter-
ing the ecosystem from agricultural runoff. On the other hand, other freshwater 
systems are experiencing a decline in nutrients because of chemical changes from 
acid rain generated by air pollution in especially urban industrial areas (Marsh & 
Grossa 1996).

We can distinguish between two types of nutrient cycles, namely a sedimentary 
and a gaseous cycle. 

In the sedimentary cycle nutrients in rocks are released by weathering. Through 
chemical decomposition of rocks nutrients are released into the hydrosphere. As 
nutrients dissolve in water, they can be extracted by plants and animals and trans-
ferred through the ecosystems. Eventually the nutrients end up as a sedimentary 
residue when these organisms complete their own life cycles. The residue may be 
deposited in the sea or on the margins of land masses where it may, over millions 
of years, again become part of the lithosphere as rock. When the sedimentary 
rock is disturbed (warped, uplifted) by geological forces, it is again subjected to 
erosion – the cycle is thus completed (Marsh & Grossa 1996). 

In the gaseous cycle nutrients are exchanged between the biosphere and the 
atmosphere. This recycling is much faster (usually tens of years) than the sedi-
mentary cycle which can be in the order of hundreds of millions of years. The 
gaseous cycle is the principal means of circulation for carbon, hydrogen, oxygen 
and nitrogen. Elements such as phosphorus, calcium and magnesium are circu-
lated by the sedimentary cycle (Marsh & Grossa 1996). 

ACTIVITY 1.10
(1) The fact that we cannot draw sharp boundaries between the earth’s spheres 

emphasises the interrelatedness among the components of the earth sys-
tem (Peterson, sack & Gabler 2012). support this statement by referring 
to either soils or water. 
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(2) On the CD which you received with your study material, we have loaded four 
documents related to four different nutrient cycles. These files are labelled 

 • Carbon cycle
 • Nitrogen cycle
 • sulphur cycle
 • Phosphorus cycle

select any one of the first three files and then describe the flow in the particular 
nutrient cycle. You are welcome to use additional resources (e.g. the internet or 
a library) to gather more information. You should also

 • highlight any harmful impacts of human activities on the cycle
 • attend to ways in which you (or humans in general) directly or indirectly affect 

the cycle
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(3) On the CD which you received with your study material, we have loaded two 
documents related to food webs and food chains. These files are labelled

 • Trophic pyramids and food webs
 • Consumers and the grazing food chain

  Study these documents on your own and then do the following activities 
based on figure 1.21:

                                      (3.1)  Element A of figure 1.21 illustrates three simple food chains. The 
names of the producer and consumers have been added to the figure. 
Explain what is further conveyed regarding each of the three food 
chains in element A of figure 1.21. 

   (3.2)  Insert the names of the relevant producers and consumers in the 12 
blank label boxes on element A of figure 1.21. 

           (3.3) Element B is supposed to show the interconnections between the 
three food chains to indicate food webs. However, we deliberately 
decided not to show the arrows indicating the interconnections. Copy 
the figure and draw in all the arrows required for the food webs. 

Figure 1.21:  Three food chains and a food web (illustration of 
interconnectedness between food chains) 

Source: adapted from Marsh & Grossa (1996)
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(4) Study figure 1.22 before you attempt to do the following activities: 

   (4.1) What is a detritivore?

   (4.2) Why has figure 1.22 been labelled an energy pyramid? 

Figure 1.22:  Energy pyramid showing rapid attenuation of energy with 
higher trophic levels, the release of energy and the place of detritvores 

Source: adapted from Marsh & Grossa (1996)

18FEEdbAck
(1) A hint: Think about whether soil and water are found in one earth sphere only. 
(2) We deliberately decided not to include the phosphorus cycle as an option. 

You can use the bullets that follow about the phosphorus cycle as examples 
of what you can write about the cycle you have chosen.

 • Introduction to provide context. Phosphorus is an important element 
for all forms of life. Phosphate (PO4) makes up an important part of the 
structural framework that holds DNA and RNA together. Phosphates are 
also a critical component of ATP –  the cellular energy carrier – as they 
serve as an energy-release for organisms to use in building proteins. 
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Like calcium, phosphorus is important to vertebrates; in the human body, 
80% of phosphorus is found in teeth and bones. 

 • The terrestrial phosphorus cycle

 ▫ The phosphorus cycle differs from the other major biogeochemical 
cycles in that it does not include a gas phase. 

 ▫ The largest reservoir of phosphorus is in sedimentary rock. It is in 
these rocks where the phosphorus cycle begins.

 ▫ When it rains, phosphates are removed from the rocks (via weather-
ing) and distributed throughout both soils and water.

 ▫ Plants take up the phosphate ions from the soil. The phosphates then 
move from plants to animals when herbivores eat plants and carnivores 
eat plants or herbivores. 

 ▫ The phosphates absorbed by animal tissue through consumption even-
tually returns to the soil through the excretion of urine and faeces, as 
well as from the final decomposition of plants and animals after death. 

 • Harmful impacts of human activities on the cycle

 ▫ Context: Through mining phosphorus is extracted from the lithosphere 
and made available to the manufacturing sector for further processing. 
Phosphorus is used extensively as agricultural and lawn fertilisers.

 ▫ Humans can alter the environment by using phosphorus-rich fertilisers 
and detergents containing phosphorus.

 ▫ An excessive concentration of phosphorus is considered a pollutant.
 ▫ Phosphate stimulates the growth of plankton and plants, favouring 

weedy species over others. Excess growth of these plants (remember 
that plants use oxygen during photosynthesis) tends to consume large 
amounts of dissolved oxygen, potentially suffocating fish and other 
marine animals, while also blocking available sunlight to bottom-
dwelling species. This is known as eutrophication. 

 ▫ Humans can alter the phosphorus cycle in many ways, including by 
cutting down tropical rainforests and using agricultural fertilisers. 
Rainforest ecosystems are supported primarily through the recycling 
of nutrients, with little or no nutrient reserves in their soils. As the for-
est is cut and/or burned, nutrients originally stored in plants and rocks 
are quickly washed away by heavy rains, causing the land to become 
unproductive. Agricultural runoff provides much of the phosphate 
found in waterways. Crops often cannot absorb all of the fertiliser in 
the soils, causing excess fertiliser runoff and increasing phosphate 
levels in rivers and other bodies of water.

(3) Have a look at these hints:

   (3.1)  You need to focus on the arrows. In other words, what serves as a 
source of energy (food) for another living organism? 

   (3.2)  All that is required is basically to distinguish between the producers, 
and primary, secondary and tertiary. For example, you need to write 
“algae” in the bottom-left block. 
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   (3.3) You have to think along these lines:

 • Which producers serve as a source of energy (food) for which primary 
consumers? Indicate the link by means of an arrow.

 • Which primary consumer serves as a source of energy (food) for which 
secondary/tertiary consumers? Indicate the link by means of an arrow.

(4) Here are some hints for question 4: 

   (4.1)  If you can’t figure out the illustration, either google the word “detritivore” 
or use a dictionary. 

   (4.2)  The centre of the figure shows the amount of energy available at 
producer level and the three consumer levels. Is it the same at all 
levels? Does it decrease or increase (and to what extent) as it moves 
from the producers to the tertiary consumers (the highest trophic 
level)? 
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1LEARNING OUTCOMES 
After studying this unit, you should be able to

 • explain the principles of bioresource use, conservation and management
 • explain various ways of practising accountability when managing natural 

resources within their immediate environment using principles of bioresource 
conservation and management 

 • discuss how irresponsible bioresource use may lead to climate change, which 
may in turn lead to diminished food security, water scarcity, impeded waste 
management and deterioration of the natural environment

 • take responsibility for the wellbeing of your environment and account for 
environmental deterioration 

2.1 INTRODUCTION

2.1.1  What we will cover in this unit
In this unit we define bioresources, identify factors that support bioresources and 
explain the key principles on which bioresource use, conservation and management 
are founded. We will also discuss the impact of climate change on the natural 
environment.

2.1.2  Purpose of this unit
The purpose of this unit is to teach you skills that are vital in responsible day-to-
day environmental decision-making by ordinary people. We will show you how 
irresponsible bioresource use may lead to climate change, which may in turn lead to 
diminished food security, water scarcity, impeded waste management and deterioration 
of the natural environment.  

You will also learn ways of being accountable when managing natural resources 
within your immediate environment using principles of bioresource conservation 
and management. 

2.1.3 Strategies for this unit
To complete this unit successfully, make sure you participate in regular group 
discussions, do the various activities throughout the unit and answer the self-
assessment questions. This will help you to master the key concepts of the topic.

2KEY CONCEPTS AND TERMS

 • ecosystems and natural environments
 • bioresources (vegetative and non-vegetative) 
 • factors that support the existence of bioresources
 • accountable and responsible bioresource use 
 • bioresource management principles
 • bioresource conservation
 • water scarcity
 • deterioration of the natural environment
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 • acid rain
 • biodegradability of bioresources versus waste management impedance 
 • climate change
 • food security

2.2  PRINCIPLES OF BIORESOURCE MANAGEMENT
Bioresource preservation depends on five basic principles aimed at sustained 
availability of resources that are of animal and plant origin:

 • understanding what constitutes bioresources
 • knowing ecosystems with their bioresource support factors 
 • understanding accountable and responsible bioresource use
 • practising accountable and responsible use of bioresource support factors 
 • knowing how to conserve bioresources and bioresource support factors 

2.2.1  Bioresources 
Bioresources are any resources that are of biological origin and that are useful to 
sustaining life and/or economic activities. Bioresources are biodegradable recyclable 
resources. They play a vital role in continuing the life cycles of both plants and animals 
and in being used and reusable as critical resources in some way in households, 
manufacturing industries, agriculture and pharmaceutical firms. The origins of 
bioresources are fauna (animal species which are sources of non-vegetative bioresources) and 
flora (plant species which are sources of vegetative bioresources). Bioresources are products 
of natural organic sources and for this reason they are also referred to as organic 
leftovers that have been formed naturally or that may be formed from biological 
raw materials. Here are some examples:

 • manure from excreta from animals and human beings
 • uric acid (urates) from animal urine
 • bones and animal hooves
 • animal skins
 • egg shells
 • blood and meat fragments
 • hair and feathers
 • fresh vegetation
 • dead roots, stems, leaves, dead flowers and nut shells
 • brewers mash
 • compost made from dead roots, stems, leaves and dead flowers
 • wood, wood pulp and paper
 • pulp from fruit and vegetable processing factories
 • mixed farm and household waste
 • marine waste
 • dead microorganisms

If the process of biodegradation and/or recycling of bioresources slows down for any 
reason, the process of waste management will inevitably also slow down, leading to 
environmental pollution. On the other hand, a slow-down in the supply of vegetative 
and animal bioresources and/or their support factors will lead to a slow-down in the 
continuation of life cycles of both plants and animals.
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2.2.1.1  Vegetation and vegetative bioresources (plant sources)

Flora (vegetation) includes all plant forms that are found on land, including green 
plants, non-green plants and mushrooms. Vegetation is a bioresource support factor 
in that dead plants contribute to the supply of bioresources that support the life 
cycles of both animals and plants. Additionally, vegetation is a bioresource for food, 
fodder, wood (timber), firewood, pulp, paper, artefacts, beekeeping, bird sanctuaries, 
wildlife conservation reserves, water catchment, soil conservation, recreation, tourism, 
biodiversity conservation and provision of traditional and modern medicines that are 
used to treat animals and human beings. As a related matter, there has been a general 
increase in the use of natural forests as sources of traditional medicine, building 
material, fuel wood and food in South Africa. An estimated 80% of citizens use 
traditional medicinal plants mostly from natural habitats (SouthAfrica.info 2012).

Vegetation may occur naturally or may be planted by human beings. People may also 
injudiciously remove vegetation from forests, leading to widespread environmental 
imbalances mainly because trees growing in forests contribute greatly to the list of 
bioresources that are available on earth. Forest resources in South Africa are classified 
under commercial plantations, indigenous forests (natural forests) and extensive 
woodlands (Department of Water Affairs and Forestry 1998) with government 
largely playing a regulatory role. In some instances government has issued long-
term leases of state land to privately run commercial plantations. These plantations 
typically inject capital investment worth billions with 56% attributed to investment 
in the  purchase of trees for afforestation, 24% in soil conservation, 12% in road 
construction, 6% in fixed assets and 2% in machinery and equipment. On the other 
hand, the estimated 400 000 ha of indigenous forests and extensive woodlands are 
regulated and managed by government through policies that are designed to entrench 
participatory management of forests found mainly along the southern and eastern 
escarpment, the coastal belt and in sheltered kloofs or ravines. 

The area under forestry is a fraction of the total South African land area of 122.3 
million ha. Forestry resource ownership patterns in South Africa are thus spread 
across government, the private sector and communities. The private sector in 2008 
owned 1 041 501 ha (or 83%) of the total plantation area of 1 257 341 ha and virtually 
all the processing plants in the country. About 17% (215 840 ha) was under public 
ownership, including the Komatiland Forests, which constitute the remnants of 
the South African Forestry Company Limited. The extent of public ownership has 
decreased significantly because of restructuring. 
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TABLE 2.1: FORESTRY PROFILE IN SOUTh AFRICA 

Forest 
ownership

Commercial

Plantations 
(ha)

Indigenous 
forest  
(ha)

Woodlands 
(ha)

Private sector 1 059 900 170 000 

State    270 400 177 600 

Community: 
On state land 
in communal 
areas

   156 700   52 400 

TOTAL 1 487 000 400 000 23 000 000

Source: Department of Water Affairs and Forestry (1998)

The forestry industry contributes about 1% to gross domestic product. In the regions, 
it contributes 4.7% in KwaZulu-Natal, 5.5% in Mpumalanga and 0.8% in Limpopo. 
The export of forest products increased from R9.5 billion in 2001 to R12.5 billion in 
2009. This industry employed about 170 000 people in 2009. Forestry management 
provided 77 000 direct jobs and 30 000 indirect jobs during the same period. The 
other subsectors, such as pulp and paper, provided about 13 000 direct and 11 000 
indirect employment opportunities, while about 20 000 workers were employed in 
sawmilling, 6 000 in the timber board and 2 200 in the mining-timber subsectors, 
and another 11 000 workers were employed in miscellaneous jobs in the forestry 
sector (SouthAfrica.info 2012). 

South Africa has 183 primary wood-processing plants, 180 of which are owned 
by the private sector and 3 of which are owned by local and state authorities. Of 
these, 102 are sawmills, 13 are mining-timber sawmills, 44 are pole-treating plants, 
19 are pulp, paper and board mills, 1 is a match factory and 4 are charcoal plants. 
The total round wood intake into these processing plants in 2008 was 19.6 million 
m3, valued at R6 billion. The value of sales of timber products produced by these 
primary processing plants was R21.4 billion. About R15.8 billion was invested in 
primary round wood-processing plants, which increased to an estimated R40 billion 
market value.

2.2.1.2  Fauna (non-vegetative bioresources)

Non-vegetative bioresources include those resources that originate from fauna or 
animals. Fauna are all animal life forms that are found in the sea and on land, including 
farm animals, domesticated household pets and undomesticated wild animals. Fauna 
are a bioresource support factor because animals and/or animal parts contribute 
to resources that support life cycles of animals, humans and plants. Additionally, 
fauna are a bioresource for food, tourism and biodiversity conservation. To a limited 
extent, fauna are a bioresource for traditional and modern medicines that are used 
for treating animals and human beings.
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Accountable and responsible use both of vegetative and non-vegetative bioresources 
should involve the following conservation initiatives:

 • Conservation should include education of communities and not only control-
and-command instruments.

 • Individuals should avoid wasteful use of vegetation.

 • Individuals should not destroy vegetation through fires, injudicious felling of 
trees and wholesale clearing of vegetation.

 • Individuals and government must engage in afforestation and re-afforestation.

 • High fences may be erected to keep unauthorised users out of forests.

 • Fire-fighting measures must be put in place.

 • Game poachers must be controlled, corrected and rehabilitated.

 • Animals and crop farmers should engage in non-abusive good agricultural 
practices. 

 • Fines may be imposed on any unauthorised and/or wasteful users. 

 • Participatory management of indigenous forests, game reserves and woodlands 
has been implemented by the government. This means that the government takes 
into consideration needs, dependence on forests for livelihood, views, perceptions 
and management capabilities of formerly disadvantaged local communities so 
that they benefit from vegetative bioresources from their forests (Department 
of Water Affairs and Forestry 1998). Structures for participatory management 
must be set up democratically to include the local communities.

2.2.2  Bioresource support factors (natural resources)
Sustained availability of bioresources depends on the availability of adequate quantities 
of high-quality natural resources that serve as support factors. These naturally 
constitute different ecosystems and include air, water, solar energy, vegetation, 
minerals, land and soil. 

An ecosystem is an area where biotic components ( from organic or living sources) and 
abiotic components ( from inorganic or non-living sources) interact between interdependent 
subsystems within a spatially regulated organisation through the use of energy from 
the sun and a variety of raw materials, including air, water, solar energy, minerals, 
land and soil. Ecosystems that have been left undisturbed for a long time form stable 
habitats that are called natural environments. If they are severely disturbed, they 
may deteriorate to such an extent that it may take hundreds of years to restore them.

2.2.2.1  Air

Air comprises 78% nitrogen, 20.95% oxygen, 0.93% argon and 0.038% carbon 
dioxide and 0.002% each of neon, helium, krypton, hydrogen and xenon. Air is so 
abundant within our environment that we forget that it is a finite resource which 
needs to be kept clean for the benefit of all living things in the entire globe. There 
are cities in the world today such as Los Angeles in the USA and Beijing in China 
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that no longer enjoy fresh air because of the constant pollution emitted by vehicles 
and industries. Air pollution is a serious problem because it is bound to affect all 
environments where the wind blows the polluted air. It is a threat to all living things. 
That is why we have to stop bad practices that are polluting the air and learn good 
practices, which will help us to keep the air in our environment clean. 

Air is a critical resource that is essential for the production of bioresources that are 
sourced from plants through photosynthesis and respiration. You know from unit 
1 that these are opposite chemical processes. 

Photosynthesis is one of the most important chemical processes on earth because 
it is vital for the maintenance of life. It is a biochemical process through which 
green plants and certain bacteria produce carbohydrates from carbon dioxide and 
a hydrogen source. The energy for the process is provided by light that is absorbed 
by the green pigment known as chlorophyll, which is contained in the chloroplasts. 
Plants use water (H2O) as a hydrogen source and release its oxygen as a by-product. 
Photosynthesis occurs in the chloroplasts and comprises two sets of reactions. The 
first set is the light reaction, which requires light to produce energy-storing and 
energy-reducing compounds. The second reaction is the dark reaction, which uses 
the compounds in the first reaction to add hydrogen atoms to carbon dioxide to 
make carbohydrates. 

For photosynthesis to occur, both chlorophyll and chloroplasts are essential. 
Chlorophyll is the green pigment inside the chloroplast. It is the substance that gives 
plants their green colour and that has the ability to trap sunlight energy and convert 
it to chemical energy. Chloroplasts are bodies that are located on membranes of plant 
cells, within the mesophyll layer of a leaf.

Other conditions that favour photosynthesis include adequate supplies of carbon 
dioxide, light intensity or the brightness of sunlight and optimum temperature  
(18°C to 27°C). Low carbon dioxide, dull light or extreme temperature on either side 
of the scale (too cold or too hot) will slow photosynthesis. The overall photosynthetic 
reaction is very complex, so here is a summary in the equation below.

          light energy
6CO2 + 12H2O -----------------> C6H12O6 + 6O2 + 6H2O
          chlorophyll

Respiration is the process through which animals and plants obtain energy from 
stored carbohydrates. Respiration occurs through the use of oxygen from the air which 
reacts with stored carbohydrates, resulting in the release of carbon dioxide, water 
and energy. Animals actually breathe in oxygen and breathe out carbon dioxide into 
the atmosphere, whereas plants take in oxygen through a process called diffusion. 
Respiration occurs both during day and night, unlike photosynthesis, which occurs 
only during daylight. This is the chemical equation for respiration:

C6H12O6 + O2 -----------------> 6CO2 + 6H2O + Energy

Air that is suitable for life support must not contain pollutants such as sulphur, 
hydrocarbons, nitrous oxides, carbon monoxide, radon, radioactive dust, 
chlorofluorocarbons, pesticide spray and asbestos. 

Sulphur compounds are found in coal and crude fossil oils such as petroleum. When 
coal or petroleum products are burnt, sulphur is oxidised to sulphur dioxide gas, 
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which in turn combines with moisture in the atmosphere to form sulphuric acid. This 
falls as acid rain, causing damage to vegetation, polluting soil and corroding metals.

Hydrocarbons are by-products of burning fires and combustion in factories and 
vehicles. Fitting crankcase ventilation, exhaust gas reticulation and air injection 
devices in vehicles can control hydrocarbon emissions. Without these devices, it 
would be impossible to breathe clean air in mega cities and on congested highways.

Nitrous oxides are compounds containing nitrogen and oxygen. They account for 
5% of all pollutants in vehicle exhaust fumes. Until recently all petrol and diesel 
contained tetraethyl lead, which is a colourless, poisonous, oily liquid. It was used 
to improve the burning quality of petrol and diesel and the prevention of engine 
knock. However, it also destroyed catalytic converters which are fitted in vehicles 
to convert nitrous oxide to harmless gases. Consequently, use of tetraethyl lead in 
petrol and diesel was either scaled down or discontinued from the 1970s when a 
substitute for it was found. Unfortunately, though, not all petrol and diesel products 
are free of tetraethyl lead today. Ordinary truck and tractor diesel, for example, 
contains tetraethyl lead.

Carbon monoxide is a colourless, odourless and highly poisonous gas that is emitted 
in exhaust fumes. It is known to kill people if it is inhaled when it leaks out from 
exhaust systems of vehicles or when engines are run where there is no ventilation. 
The typical results of carbon dioxide poisoning are that the victim simply falls 
asleep and dies. 

Radon is a colourless, radioactive gas that is formed by disintegrating radium in 
the basement of buildings located in radon-contaminated areas. Proper ventilation 
can control the problem.

Radioactive dust is material that emits radiation. Radioactive material is dangerous 
to all living things because it can contaminate both plants and animals and food 
chains. For example, when animals graze or are fed on contaminated feeds, their 
meat, milk and skins will also be contaminated. The result is that anyone who 
drinks the milk or eats the meat from these animals may die from exposure to 
radioactivity. The same will happen to anyone living in an area that is contaminated 
with radioactive materials.

Chlorofluorocarbons (CFCs) are groups of compounds that contain chlorine, 
fluorine, carbon and hydrogen. They are used as aerosol propellants and refrigeration 
gas. All of us are familiar with the spray deodorants that we use every day. They 
also contain these compounds. CFCs damage the ozone layer, which is a protective 
layer in the upper atmosphere that filters out harmful ultraviolet rays from the sun. 

Pesticide spray is a chemical preparation that is used to control pests. Chemicals 
that constitute pesticides and propellants are unfortunately harmful not only to 
targeted pests, but also to useful organisms.

Asbestos is a fire-resistant substance that was widely used for making vehicle brake 
linings, roofing material and insulators for hot water pipes in the last century, before 
it was found to be harmful. Asbestos emits fine dust that may be carried in the air for 
many kilometres from its source. It causes lung disease and death once it is inhaled 
or consumed in water.
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We can do the following to use air in an accountable and responsible way to 
conserve this bioresource support factor: 

 • Stop using aerosols that contain CFCs.
 • Provide adequate ventilation in buildings. 
 • Use exhaust fans in houses to remove oil fumes, solvents and sprays.
 • Regularly clean furnaces, conditioners and ventilation systems.
 • Don’t burn vegetation unplanned or without following approved methods.
 • Keep petrol and diesel engines properly tuned and serviced.
 • Keep all vehicle exhaust systems in good working order. 
 • Use unleaded petrol which is cleaner than lead-containing petrol.

2.2.2.2  Water

Life is possible on earth because of the presence of good-quality water, which is an 
essential ingredient for life as all plants and animals contain water. Good-quality 
water is defined as water which is safe, drinkable and appealing to all life on earth. 

Water is generally used in many different ways, such as the following:

 • as a solvent
 • as a coolant
 • domestic use
 • cleaning
 • power generation
 • irrigation
 • transportation and navigation 
 • fish farming

Nearly three-quarters of the earth’s surface is covered by water. Water is also found 
below the earth’s surface, called underground water which accumulates as rainwater 
seeps through the soil and settles on non-porous underground rocks. High pressure 
may force underground water to squirt out in the form of springs. Surface water is 
present on the surface of the earth in the form of oceans, lakes, ponds, ice caps, rivers 
and streams. River and lake water mainly comes from melting snow on mountains 
and water vapour that condenses to form rain. 

Water sources such as rain, oceans, rivers, lakes, streams, ponds and springs are called 
natural water sources. Dams, wells, tube wells, hand-pumps and canals are referred 
to as human-made sources and these are commonly relied on in South Africa. The 
demand for water is likely to outstrip supply in the whole of South Africa by 2025, 
although Gauteng will experience water scarcity much earlier largely because of 
higher water use rates in Gauteng for agricultural production, environmental use, 
mining and industrial use.
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TABLE 2.2: WATER USE IN SOUTh AFRICA

Agricultural Use (including irrigation)    60%

Environmental Use    18%

Urban & Domestic Use 11.5%

Mining & Industrial Use 10.5%

Source: Ashwell and Hoffman (2001)

TABLE 2.3: WATER USE IN hOUSEhOLDS

Utility Low-Income 
household

Mid to high-Income 
household

Toilets 73% 37%

Baths & Showers 19% 32%

Washing Machine NA 17%

Other e.g. cooking, 
washing dishes and 
clothes, drinking, etc.

8% 14%

Source: Jacobs et al (2005)

TABLE 2.4: hOUSEhOLDS WITh GARDENS 

Gardening 46%

Other 54%

Source: Jacobs et al (2005)

We can do the following to use water in an accountable and responsible way to 
conserve this bioresource support factor (Department of Water Affairs and Forestry 
1998) and thus prevent water scarcity:

Save clean water by 

 • keeping water valves closed
 • not flushing toilets excessively
 • using minimum water for domestic chores
 • using minimum water for bathing and cleaning up
 • using minimum water for car washing

Apply proper waste disposal techniques by

 • keeping the kitchen sink, basement and garage clean
 • not throwing material such as paints, thinners and preservatives into drains
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Take care of lawns, gardens and farmland by

 • adding organic matter and mulch to improve water-holding capacity
 • using lime and fertiliser to improve soil structure and reduce the threat of acidic 

and alkaline substances which may contaminate water

Use sensible pest control methods by

 • using only selective pesticides which will not kill useful organisms
 • using pesticides that are degradable without harmful residual effects

Control water runoff from lawns, gardens, cattle sheds and fields by

 • constructing efficient manure collection systems at livestock facilities 
 • maintaining good plant cover in gardens and lawns
 • not cultivating on steep slopes

Control soil erosion by

 • constructing terraces on long steep slopes
 • keeping steep slopes under the permanent cover of grass or trees
 • reducing the volume of water that is carried away by minimising concrete surfaces 

and using grass waterways that encourage infiltration of rainwater into the soil

Avoid spillage or dumping of petroleum products  by

 • handing left over petroleum products to service stations for disposal

Keep chemical spills from running or seeping away by

 • not flushing them away
 • sprinkling spills with chemical absorbent 
 • discarding the absorbed spills in strong plastic bags in approved dumps

Practise proper maintenance of septic tanks by

 • avoiding usage of excessive water
 • not running tractors or heavy equipment over field drains
 • not planting trees where roots may interfere with sewer lines, septic tanks, or 

field drains

Apply the following general water conservation techniques:

 • Introduce measures that reduce pollution from mines and industries.
 • Avoid destruction of river catchment areas.
 • Mitigate against effects of urbanisation on water loss through overuse.
 • Counter deforestation by planting trees.
 • Avoid unregulated damming of rivers.
 • Don’t destroy wetlands. 
 • Promote regulation of water use for agricultural purposes.
 • Promote efficient use of water at electricity generation plants.
 • Avoid accidental water pollution.
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2.2.2.3  Land and soil

Land and soil are bioresource support factors that are critical for the existence of 
microorganisms and macroorganisms. For this reason land and soil utilisation must 
be coupled with comprehensive conservation schemes. To understand land and soil 
utilisation and conservation, it is important to first understand the fact that the earth 
has layers of solid masses that directly relate to soil formation, which is also called 
soil genesis. You also need a clear understanding of landforms with their topography, 
soil types and soil profiles. 

(a) Layers of the earth and their relationship with land and soil genesis

Earth is made up of matter which exists either in solid, liquid or gaseous phases. The 
solid phase of the earth comprises three major layers. You will remember from unit 
1 that the core is the innermost layer of the earth and is approximately 3 500 km 
thick. The mantle is the middle layer of the earth and is about 2 900 km thick. The 
crust is the outermost layer of the earth and can be as thin as 5 to 10 km in ocean 
basins which are inhabited by water or aquatic plants and animals. 

Figure 2.1: Cross-section of the earth 

Source: Source: Pidwirny (2006e) 

The thickness of the dry areas of the earth’s crust ranges from approximately 35 to 
70 km. The earth’s crust is inhabited by multitudes of animals and plants that are 
referred to as terrestrial or land species. Land can be defined as the part of the earth’s 
crust that is not covered by water and serves as a critical bioresource that directly 
supports terrestrial or land species.

Land comprises rocks and soil. Rocks or bedrocks are called parent material because 
soil is formed from rocks. Soil is defined as the uppermost eroded layer of the earth’s 
crust in which plants grow. This medium is able to support plant growth because 
it comprises dissolved inorganic salts, water, gases, living organisms (i.e. macroorganisms 
and microorganisms), remains of living organisms and minerals (i.e. sand, silt and clay). 
The mineral fraction of soil is formed by a process called soil genesis which involves 
gradually changing parent material to different types of soil. 

(b) Soil genesis

Soil genesis entails chemical and physical weathering or changing of parent material 
to soil through exposure to the combined weathering action of water, wind and 
temperature which results in rock surfaces peeling off and flaking away. Water in 
particular seeps into rock crevices and expands upon freezing, thereby physically 
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forcing rocks to crack and disintegrate into smaller mineral pieces. Accompanying 
this disintegration is the chemical decomposition of the minerals themselves. 
Water combines with carbon dioxide to form carbonic acid which reacts with mineral 
pieces that contain calcium and magnesium. This forms carbonates which either 
accumulate deeper in the rock material or are carried away, depending on the amount 
and force of water passing through the exposed rock. Parent materials that contain 
aluminium and silicon, such as feldspars, are largely converted to clay, which is a 
secondary mineral. Iron-bearing parent materials are prone to rapid decomposition 
because iron is especially reactive to water and oxygen. The iron content of parent 
material may be chemically oxidised to red ferrous compounds which contribute 
to the reddish colour of adequately aerated soils that are well drained. This iron 
content may, on the other hand, be chemically reduced to grey ferrous compounds 
which contribute to the grey colour in soils of poorly aerated wetlands that are 
predominantly waterlogged. 

Soil mineral particles that are formed from prolonged weathering of parent material 
may remain in one place or may be moved by wind, water or gravity and deposited 
in other places on the earth’s surface. These particles that are moved and deposited 
by wind are referred to as loess or wind deposits. Soil minerals that are transported 
and deposited by rivers are known as alluvial deposits and are normally very fertile. 
Lacustrine deposits form as a result of water from a lake which shifts soil mineral 
particles and deposits them elsewhere. Marine deposits form when water from the sea 
moves soil and deposits it elsewhere. These deposits are normally not good for plant 
growth because their salt content is too high to support it. Soil mineral deposits that 
are moved by ice or glacial activities are called till, and soil mineral particles that are 
transported and deposited at the foot of a cliff or a mountain by gravitational forces 
are called colluvial deposits and may be very good for plant growth depending on 
the type of parent material from which they were formed. 

It is important to state that soil mineral deposits (i.e. sand, silt and clay) do not exist 
in isolation in soils. Mineral deposits actually combine in varying proportions 
with dissolved inorganic salts, water, gases, living organisms and remains of living 
organisms to form different soil types, such as clay soils, clay loam soils, loam soils, 
sandy clay soils, sandy clay loam soils, sandy loam soils, loam sands, silt clay soils, 
silty clay loam, silty loam and silt soils. The different soil types will naturally occur 
in different landforms that have varying topographies whose soil profiles will have 
varying soil contents and depths. 

(c) Soil profiles

The term “soil profile” refers to a series of descriptive soil horizons which, simply put, 
are horizontal layers of soil of different structure, soil mineral chemical composition, 
acidity, texture or particle size, porosity, organic matter content and colour. The typical 
soil horizons include A-horizon (with or without O-horizon), B-horizon and C-horizon. 
The A-horizon is also known as top soil because it is the uppermost layer of soil 
profiles. This horizon may vary in thickness from less than a centimetre on steep 
mountain slopes that have visible rocks (rock outcrops) to over a metre in rich grasslands 
whose soils contain alluvial soil mineral deposits and typically have a non-permanent 
O-horizon on top that contains organic matter. The A-horizon typically contains 
more organic matter content than lower horizons. The high organic matter content 
often leads to increased populations of living organisms in the A-horizon. The lower 
part of the A-horizon normally contains more nutrients than the upper part because 
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water flowing from the top to deeper layers dissolves and leaches nutrients to lower 
horizons in a progressive process that is known as leaching.

Occurring below the A-horizon is the B-horizon, which is also called the subsoil. 
The B-horizon of undisturbed soils typically contains lower organic matter content 
than in the A-horizon because of accelerated decomposition. The evidence of this is 
the presence of higher levels of mineral nutrients than those found in the A-horizon. 
The B-horizon will also have an accumulation of nutrients that are leached from 
decomposition in the A-horizon. This means that the B-horizon is a vital source of 
nutrients for developing plant roots and for nourishing microorganisms that help 
accelerate decomposition in the B-horizon. Note, however, that leaching of nutrients 
from the A-horizon to the B-horizon will be greatly reduced in areas that have low 
rainfall, resulting in soil profiles that have poorly developed B-horizons. 

The C-horizon is a soil horizon that typically occurs below the B-horizon and 
consists of partly weathered gravel and rocky parent materials. Because of depth, 
this material will typically contain no organic matter. The C-horizon does, however, 
contribute to some properties of soils both of the A-horizon and B-horizon. The 
chemical composition of rocks and gravel that occur in the C-horizon will influence 
drainage and contribute to the ultimate pH (i.e. acidity or alkalinity) in the C-horizon. 
Soils, such as feldspars, whose parent materials contain aluminium and silicon 
which will be converted to secondary minerals such as clay may accumulate in the 
C-horizon with other minerals to form an impermeable “hardpan” layer that will 
impede growth of roots in addition to limiting drainage. Poorly drained clay soils 
whose parent material also contained high levels of calcium, iron and manganese 
have an accumulation of deposits of calcium compounds (calcerates), iron compounds 
(ferricretes) and magnesium compounds (manganocretes) in the C-horizon. The 
calcerates, ferricretes and manganocretes are transported from the A-horizon and 
B-horizon to the poorly drained C-horizon by water that combines with carbon 
dioxide to form carbonic acid. This will react with calcium, iron and magnesium 
to form a complex chemical solution whose calcium, iron and manganese will be 
deposited in the C-horizon after evaporation of the water component of the complex 
chemical solution. Soils from hot and dry desert climates will also have very poorly 
developed B-horizons because plant growth and its subsequent organic matter supply 
are greatly reduced through inadequate rainfall. Additionally, the rainfall received 
per year is too little to leach materials from upper to lower horizons. Soils of cold 
wet climates typically have a notable accumulation of organic matter largely because 
of cold that reduces decomposition, leading to increase of soil acidity. On the other 
hand, soils of hot, humid climates that receive abundant rainfall will be associated 
with rapid decay of organic matter, with soluble substances being carried away by 
abundant runoff rainwater, leading to poorly developed soil horizons.
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Figure 2.2: Typical soil profi le  

Source: //www.google.co.za/search?q=www.physicalgeography.net/
fundamentals/images&es_sm=93&sourc)

(d) Topography and landforms 

Topography is a geographic term that describes the arrangement of artifi cial and 
natural physical features of an area. Artifi cial physical features include human-made 
structures such as buildings and roads, whereas natural physical features include 
mountains, hills, cliffs, crests, rock outcrops etc. 

Landforms are broad descriptions of land with its natural topography and soil types. 
They include valleys, marshlands, mountainous areas, fl ood plains, plateaus and arid 
deserts. The study of landforms is called geomorphology. In part, geomorphology 
focuses on the direct infl uence of topography, occurrence of minerals and soil types 
of different landforms on vegetation diversity, soil degradation, human occupation, 
animal life and land use.

(e) Utilisation of land and soils

Utilisation of land is also known as land use. It can generally be defi ned as the function 
of land, i.e. what a particular piece of land is used for. Land use varies for different 
areas of the world. Rural communities, for example, use land mainly for agricultural, 
forestry, tourism and nature conservation purposes, whereas urban communities use 
it mostly for industrial, commercial, mining and housing purposes.

Land use choice depends on topography, occurrence of minerals and soil types of 
different landforms versus the economic and social needs of a particular area, town 
or country. An example is a country whose arid desert landform contains minerals in 
the form of crude oil where economic and social needs compel unemployed citizens 
to drill for crude oil as their land use of preference. 

(f) Management of land and soils

Land management is the process of controlling and managing land use both in rural 
and urban areas. It involves the use of different pieces of legislation because of the 
several land uses that communities, businesses and government may choose. 

Land ownership is managed by means of various South African property laws which 
effectively regulate the rights of people in or over certain objects and things, including 
land. The Mineral and Petroleum Resources Development Act 2002 regulates the 
exploration and exploitation of mineral resources from the different landforms in 
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South Africa. Management of land use for settlement among farmworkers in South 
Africa is managed largely by the Extension of Security of Tenure Act 62 of 1997.  

(g) Conservation of land and soils

Land conservation is defined as the protection of land to ensure that its natural 
resources are retained in their original form where land is able to support the existence 
of bioresources. Soil conservation, on the other hand, is defined as the protection 
of soil against all forms of erosion and/or deterioration. 

Conservation of bioresources in the agricultural sphere in South Africa, for example, 
is regulated by the Conservation of Agricultural Resources Act 43 of 1983. This Act 
controls the utilisation of agricultural bioresource support factors to promote the 
conservation of the soil, water sources and vegetation. It also tries to combat the 
following products of agricultural bad practices among farmers:

 • sheet erosion
 • gulley erosion 
 • overgrazing
 • salinity of soil 
 • soil acidity and alkalinity
 • invader species importation and infestation control

To avoid erosion and degradation of the land and soil and to use and conserve the 
land and soil in an accountable and responsible way,  land users should 

 • apply correct grazing systems
 • use conservation ploughing and tillage methods to avoid erosion
 • use efficient storm water management structures
 • implement efficient irrigation drainage management systems
 • practise contour ploughing 
 • construct soil conservation structures, e.g. buttresses and enviro-walls
 • use appropriate irrigation techniques to avoid erosion, leaching and salt build-up
 • use correct fertilisers to avoid salinity, acidity and alkalinity in soils
 • avoid introducing untested chemicals to soil profiles to avoid contamination

2.2.2.4  Mineral resources

Mineral resources are mostly obtainable through mining. Minerals can play a vital 
role as a bioresource support factor. This may be possible if and only if mining 
operations are conducted with minimal environmental degradation. The proceeds of 
mining should be used to boost industries such as agriculture and tourism that utilise 
bioresources from animals and plants. South Africa is gifted with an abundance of 
mineral resources and it is regarded as a world leader in mining. Its mining industry 
accounts for a significant proportion of the world mineral production, which makes 
this country a key player in the global mineral market. South Africa’s mineral 
resources include all the five major mineral categories, namely precious metals, energy 
minerals, non-ferrous metals, ferrous minerals and industrial minerals. South Africa 
is the world’s biggest producer of platinum, and one of the leading producers of 
gold, diamonds, base metals and coal. The country holds the world’s largest natural 
reserves of gold, platinum group metals, chrome ore and manganese ore, and the 
second largest reserves of zirconium, vanadium and titanium. According to the 
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Chamber of Mines of South Africa (SouthAfrica.info 2012), in 2009, the mining 
industry contributed the following to the South African economy: 

 • 8.8% directly and 10% indirectly to the gross domestic product 
 • more than 50% of merchandise exports 
 • about 1 million jobs (500 000 directly) 
 • about 18% of gross investment (10% directly) 
 • about 30% of capital inflows into the economy via the financial account of the 

balance of payments 
 • about 93% of electricity-generating capacity 
 • about 30% of liquid fuel supply 
 • between 10% and 20% of direct corporate tax receipts worth R10.5 billion

The mining industry was also the largest contributor to black economic empowerment 
in the economy in terms of the value of transactions completed. 

This industry contributes to South Africa’s economy through job creation and the 
development of a number of other world-class industries in sectors such as agriculture, 
energy, financial services, water services, engineering services, seismic specialist 
services and geological and metallurgical services, which supply the mining sector or 
use its products. Not only does the mining industry use services and inputs from the 
local economy, it also supplies many associated industries that use mining products 
to keep the local economy running. For example, 98% of cement and more than 
90% of the steel is fabricated locally from locally produced minerals (SouthAfrica.
info, 2012). 

Opportunities that emerge from mining beneficiate (process and add value to) iron, 
carbon steel, stainless steel, aluminium, platinum group metals and gold. A wide range 
of materials including gold, platinum, diamonds, tiger’s eye and other semi-precious 
stones are available for jewellery manufacturing. There are also good opportunities for 
job creation for those with crafting skills. As a result, the South African government 
has targeted further processing and beneficiation of the minerals industry as a growth 
sector. The Chamber of Mines estimated that in 2009, about R200 billion was added 
to the local economy through the intermediate and final product industries that use 
minerals produced by South Africa (SouthAfrica.info 2012).

If our mining operations cause minimal environmental degradation and the proceeds 
of mining are used to boost industries such as agriculture and tourism that utilise 
bioresources from animals and plants, we will be using our mineral resources in an 
accountable and responsible way. We can do the following to achieve this:

 • Mines must set up plants that will purify acid water that is pumped from mines.
 • Effective methods of treatment of quicksand and sludge should be in place.
 • Tolerant species must be planted in mining areas where plants are decimated. 
 • Small-scale and giant mining houses must be very familiar with toxins and hazards 

that are associated with mining different mineral resources. They also need to 
know the following geological formations that typically contain different minerals:

 ▫ The Witwatersrand Basin yields 94% of gold output and contains considerable 
resources of uranium, silver, pyrite and osmiridium. 

 ▫ The Bushveld Complex is known for its platinum group of metals with 
associated copper, nickel and cobalt mineralisation, chromium and vanadium-
bearing titanium iron ore formations as well as large deposits of industrial 
minerals, including fluorspar and andalusite. 
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 ▫ The Transvaal Super Group contains enormous resources of manganese 
and iron ore. 

 ▫ The Karoo Basin extends through Mpumalanga, KwaZulu-Natal, Free State as 
well as Limpopo, with considerable bituminous coal and anthracite resources. 

 ▫ The Phalaborwa Igneous Complex has extensive deposits of copper, 
phosphate, titanium, vermiculite, feldspar and zirconium ores. 

 ▫ The Kimberlite Pipes contain diamonds that also occur in alluvial, fluvial 
and marine settings.

 ▫ The Northern Cape near Aggeneys has heavy mineral sands containing 
ilmenite, rutile and zircon and significant deposits of lead-zinc ores associated 
with copper and silver. 

ACTIvITY 2.1
(1) Visit your local office of the Department of Agriculture, Forestry and Fisher-

ies and enquire what management principles the department is applying 
when utilising and preserving bioresources. Use no more than 200 words 
to compare and contrast the management principles from the Department 
of Agriculture with those that we have explained in this learning unit.

(2) Ask any five people from your neighbourhood if they know what their role 
should be in collectively managing their immediate environment and its 
natural resources. Use no more than 200 words to compare their views with 
what we have explained in this learning unit. 

2.3  IMPACT OF CLIMATE ChANGE ON NATURAL ENvIRONMENT 
Climate change is perhaps the most commonly discussed topic across different 
professions and disciplines, mainly because of the threat climate change poses to 
the earth and ultimately to humankind. You will understand climate change better 
if we first describe the difference between weather and climate. 
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2.3.1  Climate and weather
Climate is the average weather conditions of an area recorded over a long period of 
30 to 35 years. The climate of an area, in fact, refers to the typical weather conditions 
that are expected in the specific area. Note that climatic conditions of any area are 
usually predictable because of the 30 to 35 years taken to determine climate. 

Weather is the observable and measurable state of the atmosphere in its entirety. The 
earth’s atmosphere is actually a massive layer of gases surrounding the earth and held 
in place by the earth’s gravitational pull. The atmosphere is approximately 96.5 km 
thick and protects life forms on earth by providing oxygen and carbon dioxide in 
addition to absorbing solar radiation and thus warming the earth’s surface through 
heat retention, which is also called the greenhouse effect. You learnt about this in 
unit 1. The atmosphere also helps reduce diurnal/nocturnal temperature variations, 
which simply is the difference between the earth’s day (diurnal) temperature and 
night (nocturnal) temperature. 

2.3.2  Weather elements
We need to emphasise that the state of the atmosphere cannot be measured in its 
entirety because weather is composed of different weather elements that collectively 
form the ambient/surrounding weather conditions of an area. The following table lists 
the different weather elements and how they may be determined at household level:

TABLE 2.5: WEAThER ELEMENTS AND hOW ThEY ARE MEASURED AT 
hOUSEhOLD LEvEL

Weather element Household level determination mode

Soil temperature Soil thermometer

Soil surface temperature Grass minimum thermometer

Ambient temperature Minimum/maximum thermometer

Relative humidity (Rh) hygrograph or wet and dry bulb thermometer

Atmospheric pressure Barometer (aneroid or mercury)

Sunshine intensity Radiation intensity meter

Sunlight duration Sunshine sphere

Evaporation (open air) Evaporation pan

Evapotranspiration Calculated from evaporation pan and crop 
factors 

Wind speed Anemometer

Wind direction Wind vane

Cloud cover visual observation and scoring

Precipitation (including rainfall, 
hail, showers, drizzle, snow, 
sleet and dew which freezes 
into frost)

Rain gauge and snow depth meter
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2.3.3  Climate change
Various factors may lead to significant and prolonged deviations from the expected 
weather conditions of an area, thus leading to a change in climate. The climate of the 
area will be determined using weather data that will be different from the original 
data that was used to determine the climate of the area.

Climate change involves a measurable and permanent change in the statistical 
distribution of weather patterns in any area and may take anything from decades 
to hundreds or even millions of years. Climate change may range from a change in 
the average weather conditions of an area to a change in the distribution of weather 
patterns with extreme weather events such as tsunamis being experienced. 

Global climate change is determined scientifically by comparing current weather 
patterns with past weather patterns and using the two in theoretical models to 
predict future weather trends. Additionally, scientists predict global climate change 
by measuring changes in glacial and periglacial processes, changes in sizes of ice 
cores at the poles, changes in experimental borehole temperatures, rise in sea level 
and changes in flora and fauna records. 

Natural climate change is caused by natural processes such as variations in solar 
radiation received on the earth’s surface, circulation of oceanic currents, plate tectonic 
eruptions and volcanic eruptions.

The term “climate change” is often used today by environmental lobby groups to 
describe human-induced changes to the climatic conditions of the world. Human-
induced climate change is caused by many human factors, including human-induced 
alterations of the natural environment through excessive burning of hydrocarbons 
such as petrol and release of industrial chemicals into the atmosphere. These actions 
cause global warming which inevitably leads to changes in the weather, resulting in 
deterioration of the natural environment. This effectively reduces economic activities 
because of any or a combination of the following counter-productive developments:

 • a rise in soil and soil surface temperatures, leading to poor plant growth
 • heatwaves with reduced humidity, leading to droughts in parts of the world
 • changes in air pressure patterns, leading to widespread destructive floods
 • melting of ice caps, raising raise sea levels which will sink productive land 
 • changes in wind speed and wind direction, leading to natural disasters

Climate change will lead to food insecurity and general reduction of economic 
activities as a result of water scarcity in some parts of the world, impeded waste 
management, droughts in other parts of the world and deterioration of the natural 
environment. These will be caused by associated natural disasters such as floods, 
drought and destructive winds.

We need to take an accountable and responsible approach to preventing the 
degradation of the natural environment and avoiding climate change. We can do 
this in the following ways: 

 • Industries should reduce their carbon footprint by burning less hydrocarbons.
 • Individuals should drive less to reduce burning of hydrocarbon fuels.
 • Farmers should farm organically to cut down on synthetic nutrients.
 • Individuals should not start veld fires. 
 • Emerging farmers should stop using the “slash and burn” system of farming.
 • Solar energy should be used instead of coal-fuelled generation of electricity.



70

LEARNING UNIT 2: Principles of Bioresource Conservation and Management

 • We need to stop using ozone-depleting aerosols.
 • We need to stop producing and using weapons of mass destruction.
 • Correct grazing systems should be used.
 • Farmers should apply conservation ploughing and tillage methods to avoid erosion.
 • Storm water management structures should be efficient.
 • Efficient irrigation drainage management systems should be implemented.
 • Farmers need to practise contour ploughing. 
 • Soil conservation structures, e.g. buttresses and enviro-walls, should be built.
 • Appropriate irrigation techniques should be used to avoid erosion, leaching and 

salt build-up.
 • Correct fertilizers will avoid salinity, acidity and alkalinity in soils.
 • Untested chemicals should not be introduced to soil profiles – otherwise this 

will lead to contamination.

ACTIvITY 2.2
Visit your local pension payout centre and discuss with five pensioners their ex-
periences of changes in the weather patterns of their area in the past 30 years. 
Also ask their views about the impact of weather change on food security, water 
availability, waste management and the natural environment in their area as a 
whole. Write a report of no more than 200 words on your findings. 

SELF-ASSESSMENT qUESTIONS
(1)  Which management principles should be applied when utilising and preserving 

bioresources?

(2)  How can individual accountability be practised when managing natural resources 
within an immediate environment?

(3)  What is the impact of climate change on aspects such as food security, water, 
waste and the natural environment?
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In this learning unit, we will discuss the following under separate headings:

 • Importance of biodiversity to the South African economy

 • Biodiversity management in South Africa
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Learning outcomes
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2LEARNING OUTCOmES 
After studying this unit, you should be able to 

 • give a concise account of the importance of biodiversity 
 • discuss what should be done to ensure that the biodiversity of South Africa 

is conserved 
 • explain and demonstrate how the potential of biodiversity within South Africa 

can be utilised to develop a bio-economy

3.1 INTRODUCTION

3.1.1  What we will cover in this unit 
In this learning unit we define biodiversity and bio-economy. We also explain why 
biodiversity is so important and why its potential should be used within South Africa 
to develop a bio-economy. 

3.1.2  Purpose of this unit
The purpose of this unit is to enable you to understand biodiversity as an imperative 
for maintaining healthy natural population equilibriums in ecosystems. We will 
discuss negative implications of diminished biodiversity, such as lack of genetic 
variation, increased incidences of disease outbreaks and extinction of species from 
food chains. You will also learn about population explosions among surviving species, 
reduction of climate change amelioration factors and water scarcity and how tourism 
demand will be negatively impacted. In the end, you should realise the importance 
of conserving biodiversity to maintain acceptable population thresholds of flora and 
fauna that relate positively to acceptable levels of biodiversity in any food chain. You 
should also understand how the potential of biodiversity within South Africa can 
be utilised to develop a vibrant bio-economy. 

3.1.3 Strategies for this unit
To complete this unit successfully, make sure you participate in regular group 
discussions, do the various activities throughout the unit and answer the self-
assessment questions. This will help you to master the key concepts of the topic.

3KEY CONCEPTS AND TERmS

 • ecosystems and natural environments
 • biodiversity conservation for acceptable population thresholds
 • bioresources (flora and fauna)
 • healthy natural population equilibrium
 • genetic variability for breeding and pharmaceutical gathering
 • increased disease outbreak incidences 
 • extinction of species from food chains
 • population explosions among surviving species
 • reduction of climate change amelioration factors
 • vibrant bio-economy versus tourism demand 
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3.2 ImPORTANCE OF BIODIVERSITY TO THE SOUTH AFRICAN 
ECONOmY
Biodiversity is the natural multiplicity of flora and fauna populations (i.e. bioresources) 
in a stable ecosystem. As we discussed in unit 2, an ecosystem is an area where biotic 
and abiotic components interact between interdependent subsystems within a spatially 
regulated organisation through the use of energy from the sun and a variety of raw 
materials, including air, water, sun energy, minerals, land and soil. You will remember 
that ecosystems that have been left undisturbed for a long time form stable habitats 
called natural environments. If these are severely disturbed, they may deteriorate to 
such an extent that it may take hundreds of years to restore them.

Biodiversity is imperative in any ecosystem as it leads to maintenance of healthy 
natural population equilibria in ecosystems. This means that if the population of 
one species reduces or increases, there will be a notable change in the populations 
of dependent and interdependent species. This will lead either to extinction or 
population explosion, which is also known as overpopulation. Here is an example: 
farmers plant maize on large tracts of land in one area (monoculture). The sudden 
increase in maize populations causes increased incidences of maize disease outbreaks 
and opportunistic disease infestations.

Acceptable populations of species in undisturbed ecosystems are maintained 
naturally, with species conforming to natural relationships such as dependence, 
parasitism and interdependence (symbiosis). Ecosystems such as farms, game farms 
and urban dwellings, however, have challenges regarding biodiversity. Scientists 
are thus compelled to develop models aimed at ensuring that disturbed ecosystems 
meet acceptable population thresholds of flora and fauna. An acceptable population 
threshold of a species is the population level of a species below or above which will 
have detrimental effects on populations of dependent and interdependent species. 
For example, if the population of antelopes exceeds a certain number, there will be 
evidence of overgrazing that may even lead to extinction of grass species from the 
natural grazing area which forms part of the food chain. Extinction of grass species in 
this case may lead to starvation of surviving antelopes, resulting in a drastic reduction 
in the antelope population. This in turn will lead to population explosions among 
surviving unpalatable grass species, a fact that will effectively make the grazing area 
unsuitable for antelopes. 

When the biodiversity of plant species, in particular, reduces, often affected areas 
lose vegetation. This is a climate change amelioration factor leading to consequences 
of climate change such as water scarcity. In other words, if vegetation disappears 
from a particular area for any reason, incidences of drought will be prevalent, in 
addition to occurrences of heatwaves and increased wind speeds that will lead to 
wind erosion. This will aid desertification. This will have an effect on the economy 
as ecotourism and habitation will decrease, water will become more scarce, less 
pharmaceutical plant species will be gathered, farming will be problematic and there 
will be no improvements in species because the levels of genetic variation will be 
too low to support breeding activities.

Genetic variation is simply the genetic difference of particular species. It is also called 
genotypic difference. You can often see genetic variations between two plants or 
animals within the same species with the naked eye. What you can see with the naked 
eye in a species is also called the phenotype. For example, a brown cow’s phenotype 
is brown as opposed to a black cow whose phenotype is black. Consumers of crops 
and animal products always want to buy the best produce. Breeders have to be able 
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to talk to consumers to know what phenotypical characteristics they want farmers to 
produce for them to consume. Breeders then have to look at the different phenotypes 
when selecting what plants or animals to include in any breeding programme. 

The existence of differences in genotypes (i.e. genetic variations) is thus important 
to breeders. If two plants or animals are not genetically variable (i.e. genetically 
different or there is no biodiversity), it is impossible to select and to interbreed them 
to come up with a new cultivar or breed. Note that genetic variations arise from the 
crossing of genes during pollination in plants or cross-breeding of animals. Genetic 
improvement therefore depends on the existence of genetic variations. These are 
important for breeders who take into account the basic equilibrium:

GENOTYPE x ENVIRONMENT = PHENOTYPE

This breeding equilibrium simply means that breeders need biodiversity of genes 
to obtain enough genetic material from diverse species that will interact with their 
environmental habitats and their phenotypes will be visible to the naked eye.

ACTIVITY 3.1
Discuss with any five matric learners whether it is important to continuously debate 
the importance of biodiversity in South Africa. Then write a report of no more than 
200 words in which you compare and contrast the views of these learners with 
the information in this unit. 

3.3 BIODIVERSITY mANAGEmENT IN SOUTH AFRICA
To explore biodiversity in South Africa, government has taken the lead by promulgating 
pertinent pieces of legislation. Primarily, biodiversity of indigenous plant species 
in South Africa is conserved through the National Environmental Management: 
Biodiversity Act 10 of 2004. This Act established the South African National 
Biodiversity Institute, which is responsible for exploring, revealing, celebrating and 
championing biodiversity for the benefit and enjoyment of all South Africans. It 
also regulates the

 • protection of species and ecosystems that warrant national protection
 • sustainable use of indigenous biological resources
 • fair equitable sharing benefits arising from bioprospecting of bioresources

Additionally, the conservation of indigenous forests and woodlands in South Africa 
is regulated by the National Forests Act 84 of 1998 whose principles are as follows: 

 • Natural forests and woodlands must not be destroyed except in special circumstances 
where a proposed new land use is preferable in terms of economic, social or 
environmental benefits and an environmental impact assessment is conducted.

 • A minimum area of each woodland type must be conserved.



78

LEARNING UNIT 3: Importance of Biodiversity Conservation in South Africa

 • Forests and woodlands must be developed and managed to 

 ▫ conserve biological diversity, ecosystems and habitats
 ▫ sustain the potential yield of local economic, social and environmental benefits
 ▫ promote fair distribution of local economic, social, health and environmental 

benefits
 ▫ promote health and vitality
 ▫ conserve natural resources especially soil and water
 ▫ conserve heritage resources and promote aesthetic, cultural and spiritual values 
 ▫ advance people, or categories of people that have been disadvantaged by 

unfair discrimination

For agriculture, an example of legislation that is aimed at conserving biodiversity 
is the Conservation of Agricultural Resources Act 43 of 1983 (CARA). It has 
declared a number of plants either as alien weeds, invader plants or invasive plants. 
CARA compels farmers and managers of parks and gardens to eradicate and/or 
control plants that have been declared alien weeds, invader plants or invasive plants. 
In cases where farmers and managers of parks and gardens cannot afford to control 
these plants, CARA compels them to report the existence of these plants to officers 
of the LandCare unit of the Department of Agriculture, Forestry and Fisheries upon 
sight. Here are some of the plants that have been declared by CARA as alien weeds, 
invader plants and invasive plants (Invasive Species South Africa 2014): 

 • queen of the night (Cereus jamacaru) 
 • yellow firethorn (Pyracantha angustifolia)
 • sponge fruit saltbush (Atriplex lindleyii) 
 • Japanese and Chinese wax-leaved privets (Ligustrum lucidum)
 • honey mesquite (Prosopis glandulosa var. torreyana)
 • silver wattle (Acacia dealbata)
 • manatoka (Myoporum tenuifolium) 
 • nasella tussock (Nasella trichotoma) 
 • grey poplar (Populus x canescens)
 • wild tobacco (Nicotiana glauca) 
 • green wattle (Acacia decurrens)
 • syringa (Melia azedarach)
 • water hyacinth (Eichhorina crassipes)
 • red river gum (Eucalyptus camaldulensis)
 • oleander (Nerium oleander)
 • red water fern (Azolla filiculoides)

Internationally, it has been stated at different forums that eradication of animal and 
plant species from the earth forms part of environmental degradation, and biodiversity 
management and care are therefore important. The Convention on International 
Trade in Endangered Species of Wild Fauna and Flora (CITES) of 1973 established 
a system of recording fauna and flora species in the Red Data Book. This is used as 
one of the regulatory instruments for international trade in fauna and flora species as 
it highlights the dynamic statuses of threatened species and describes them as follows: 

 • Vulnerable species are those species that have sufficient numbers, but the rate at 
which they are being exterminated is cause for concern.

 • Doubtful species are those species that are believed to be endangered, but there 
is not enough evidence to make a reliable status evaluation. 
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 • Recovered species are those species that were previously endangered, but their 
population has recovered to such an extent that they do not appear in the Red 
Data Book.

 • Endangered species are those species that are in immediate danger of becoming 
extinct.        

 • Rare species are those species that occur in such small numbers and/or in unique 
habitats that they are more likely to disappear.     

ACTIVITY 3.2
Visit your local municipality and discuss with the Local Economic Development 
(LED) officer what he/she thinks should be done to ensure that the biodiversity of 
the municipal area is explored to develop a bio-economy. Then write a report not 
exceeding 200 words in which you independently list and discuss what challenges 
you think may affect the development of a bio-economy in your municipal area. 

An accountable and responsible approach to biodiversity conservation is needed 
to tap the potential of biodiversity within South Africa and develop a vibrant bio-
economy. To do this we all need to

 • honour CITES 
 • eradicate alien weeds, invader plants and invasive plants
 • conserve indigenous woodlands under the National Forests Act of 1998
 • protect species and ecosystems that warrant national protection
 • ensure sustainable use of indigenous biological resources
 • promote fair equitable sharing benefits arising from bioprospecting of bioresources
 • promote bio-economic activities such as ecotourism and game farming

 Self-aSSeSSment queStionS
(1) Why should the importance of biodiversity be discussed?

(2) What should be done to ensure that the biodiversity of South Africa is explored?

(3)  How can the potential of biodiversity within South Africa be utilised to develop 
a bio-economy?
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1LEARNING OUTCOmEs
After studying this unit, you should be able to

 • discuss the impact of food products on the environment
 • evaluate the awareness of the impact of clothing items on the environment
 • discuss the impact of household goods and appliances on the environment
 • explain the impact of cleaning agents

4.1 INTRODUCTION

4.1.1 What we will cover in this unit
This unit focuses on you, the consumer and user of products and services. You will 
learn specifically about three basic consumer categories: food products (e.g. bread, 
milk, margarine), clothing items (e.g. shirts, blouses, shoes) and other household 
goods and appliances (e.g. kettle, iron) and how you as a consumer need to consider 
the impact each of these consumer categories has on the environment. Consumers 
are confronted, on a daily basis, by choices they have to make between different 
food products (e.g. peanut butter packaged in a glass or plastic jar) or clothing items 
(e.g. a shirt made from organically grown cotton where no chemicals have been used 
to manufacture the cotton thread used to produce the cotton fabric, or a clothing 
item which has been dyed using various chemical processes). It does not necessarily 
mean that the decision a consumer makes between products in these categories 
only applies when purchasing these products or goods. Consumers often have to 
distinguish between products in their household environment where they use these 
products daily. 

4.1.2 Purpose of this unit
The purpose of this unit is to make you aware of the use of food, clothing and 
household goods and appliances and how the use of these products and goods 
affects the environment. 

4.1.3 strategies for this unit
To complete this unit successfully, make sure you participate in regular group 
discussions and do the various activities throughout the unit. This will help you to 
master the key concepts of the topic.

2KEY QUEsTION
What is the impact of consumer products, where biological entities have been 
used to manufacture the products, on the environment?

When considering the effect food products or clothing items or household goods 
and appliances have on the environment you, as the consumer, have to think of the 
following:

 • the processes involved in manufacturing the item you are consuming or using 
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 • the effect of the manufacturing process on the environment and on you, the 
consumer, by asking yourself:

 ▫ What harmful elements has the manufacturing process spilt into the 
environment that might pollute the environment?

 ▫ What effect do these elements have on the environment?

 ▫ What effect does the presence of harmful elements have on me, the consumer?

 ▫ How can I help to improve the situation and stop pollution of the environment?

 • the energy used to manufacture the product or appliance as well as the amount 
of energy the appliance uses (e.g. washing machine, kettle)

 • the disposal of the products, items and/or appliances by asking yourself:

 ▫ Can I recycle part of the product, item or appliance when I have used it?

 ▫ How can I recycle the product, item or appliance at home or in my community?

4.2 AWARENEss OF THE ImPACT OF FOOD PRODUCTs ON THE 
ENVIRONmENT
One of the main environmental concerns raised regarding food products is the 
amount and type of packaging used to package these products. The most familiar 
types of food packaging are glass, tin, plastic and paper. Some of these types of 
packaging are biodegradable and others are non-biodegradable. 

ACTIVITY 4.1 
study the following website to determine what the difference is between biode-
gradable and non-biodegradable packaging. Write down a definition, in your own 
words, of each of these terms and give an example of each type of packaging. 

share your examples on the discussion forum under the title: “Examples of bio-
degradable and non-biodegradable packaging”. Explain each of your examples 
to your fellow students so that the difference is clear. 

The table below from the Ways2GoGreen Blog ([n.d.]) shows how long some com-
mon items will take to break down if left in the environment. 

Glass bottles Tens of thousands of years

Plastic drinking bottles Hundreds of years

milk cartons 5 years

Aluminium can 80–200 years

styrofoam No sign of ever breaking 
down

Newspaper 2–4 weeks
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3FEEDBACK 
As a consumer you should become more conscious of the types of food packag-
ing your favourite foods come in and how this packaging affects the environment. 
Good consumer practice would require you to always consider the possibility of 
how the packaging of the food product you want to buy can be recycled or reused. 

ACTIVITY 4.2 
Identify four food products in your household that have the four different types 
of food packaging material we mentioned in 4.2. Take a photograph of each of 
the four food products. Write a short summary on the packaging of each of the 
products by mentioning the following:

(1) Is the product packaged in biodegradable or non-biodegradable packaging? 

(2) How, if at all, is the packaging material harmful to the environment?

(3) Can the packaging material be recycled in your community?

(4) What facilities or services are available in your community to recycle the 
four types of packaging and where are they located?



86

LEARNING UNIT 4: Impact of consumer products that use biological entities

(5) What facilities do you have at home to assist with recycling these four types 
of packaging?

(6) Which of the four types of packaging material appear to be polluting your 
street or community the most? Why do you think this is so?

(7) What do you think that you as a consumer will be able to do to stop the most 
frequently used food packaging material from polluting your community?

When you have answered question 7 of activity 4.2, post your suggestions on 
the discussion forum under the topic: Food Packaging Footprint. The discussion 
topic will be open for one week, after which you will be required to summarise the 
suggestions in a blog under Food Packaging Footprint. 

4FEEDBACK 
It is the responsibility of every consumer to always consider the footprint left 
behind after the consumption of goods. It also remains our responsibility to think 
about other methods of consuming goods or the choices we make about packaged 
goods. We need to take charge of what we leave behind. 

4.3 AWARENEss OF THE ImPACT OF CLOTHING ITEms ON THE 
ENVIRONmENT
As consumers we don’t always think of the effect the clothing items we wear have on 
the environment. In most cases clothing seems harmless, but when considering the 
manufacturing processes of the material, or chemical dying processes used on the 
material, it becomes clear that there are effects on the environment that consumers 
don’t necessarily see or are aware of. Consumers are becoming more aware of organic 
cotton and natural fibres used to make material for their clothing item or that natural 
dyes are used to give colour to the garment. For this type of material, the consumer 
is guaranteed that chemical waste resulting from the manufacturing process of the 
material or the chemical dye process has not resulted in possible pollution of the 
environment. Most environmental pollution results from material and clothing 
manufacturing plants where waste water used during the manufacturing or dye 
process leaks into the environment, polluting rivers and streams and is therefore 
not carefully managed. 
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However, clothing labels can help consumers to identify the type of fibre used to 
make the material of the clothing item. Consumers are used to words such as polyester 
or nylon which are synthetic fibres produced through various chemical processes. 
Cotton or wool are some of the most common natural fibres which may either have 
been used in an organic form to produce the clothing item, or exposed to various 
chemical processes such as dyes to produce a certain quality in the material (e.g. 
wrinkle free). 

As a consumer, you should become more conscious of the clothing you wear and 
the way it is manufactured or produced. You may have to decide how important 
your environment is to you and how sure you are that the manufacturers producing 
certain clothing items you prefer deal with environmental safety during their clothing 
manufacturing processes. What do you do with the clothing items you no longer need? 
Have you considered recycling your clothing? Is this a possibility in your community? 

ACTIVITY 4.3
Write a paragraph on your investigation of the resources, facilities, services etc. 
your community offers to enable you to recycle and make clothing items available 
for reuse. Your investigation should also determine how the recycle or reuse facility 
operates and what happens to the clothing. If you are unable to locate any such 
services in your community, make some viable suggestions on how this kind of 
recycling and reusing practice can be implemented in your community. 

Go to your blog and discuss with your fellow students the ideas you have for re-
cycling your clothing in future. 

5FEEDBACK 
Consumers forget that most clothing items can be reused in some way. Perhaps it 
is a lesson that this activity has taught you, to always think about how to reuse a 
clothing item before following the easy way of throwing it away. You will also find 
that you save some money instead of having to buy new clothes.  

4.4 AWARENEss OF THE ImPACT OF HOUsEHOLD GOODs AND 
APPLIANCEs ON THE ENVIRONmENT
In our households most appliances are manufactured from materials that require 
chemical processes to produce them or else chemical processes have been used in 
some stage of the manufacturing process of the appliance. The main concern with 
the impact of appliances on the environment is discarding the appliance when it no 
longer works. Some of you might have seen a washing machine dumped on the side 
of the road or in an open veld. 

Another aspect that consumers should consider when using or purchasing appliances, 
other than the manufacturing process, is the energy efficiency of the appliance. Most 
appliances or household goods use electricity or a form of energy such as coal, oil, 
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paraffin etc. These energy sources are part of a critical group of resources that have 
to be used more sparingly and more responsibly. As consumers we don’t always think 
about the energy kettles or most of our electrical appliances use. When purchasing 
these items, good consumer practices would require a thorough investigation of the 
energy use of the appliance by determining the energy efficiency rating given to the 
appliance you are considering. Energy efficiency also applies to the house you live 
in and how energy efficient it is in its construction and decoration. 

ACTIVITY 4.4
Study figures 4.1 and 4.2. Explain in a paragraph what figure 4.1 represents and 
what the consumer needs to understand when this symbol appears. Explain in 
another paragraph how a consumer should interpret the energy efficiency rating 
scale and what it means when this symbol appears on the appliance. You can 
read more about the energy efficiency rating scale by goint to the following link:

http://www.ehow.com/how_2031791_understand-energy-ratings.html 

Figure 4.1 Figure 4.2 

6FEEDBACK
We hope that you now know what each of these colours in the energy efficiency 
rating scale means and that when you see this logo you will know how to interpret 
the information. This logo is a helpful guide to use when considering the energy 
efficiency of an appliance. If the appliance does not have such a guide, you should 
ask the salesperson to find the information for you or use the internet to search 
for information on the product. 
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4.5 ENVIRONmENTAL ImPACT OF CLEANING AGENTs
When considering all the goods and products consumers use every day, products such 
as soaps, detergents and many other cleaning agents come to mind. These products 
also contain chemical components that have been used to produce the products 
which, in some instances, may also have an effect on the environment. 

ACTIVITY 4.5 
study the following website http://www.facilitiesnet.com/green/article/The-Envi-
ronmental-Impacts-of-Cleaning-Products-10796 to find out what the impact of 
cleaning agents such as soaps, detergents and others have on the environment. 
You will also notice that consumers are concerned about the effect these cleaning 
agents have on their health and skin. Have you had similar experiences? 

One opinion that the website offers is that green cleaning materials may be the 
answer to ensure that the environment and you as a consumer are not negatively 
affected by the products you use. What do you think? Give your opinion in five 
sentences and post this on the discussion forum called “Green cleaning”. Read 
the different opinions of your fellow students. 

Go to your blog and express your understanding of green cleaning. 

7FEEDBACK
As a consumer you should always consider your health and the effect of detergents 
and other materials on you. It is therefore a good idea to read labels used on these 
detergents to determine their content. This will possibly give you an indication of 
what the effect might be on you or on the environment. 

4.6 FURTHER READING
Consider the following additional sources to help you gain a better understanding of 
each of the topics discussed in this unit. We also encourage you to look for additional 
sources on the internet. 

http://www.electricityprices.org.uk/energy-efficiency-rating-guide/

http://homeguides.sfgate.com/household-cleaner-affect-environment-79335.html 

http://www3.cec.org/islandora/en/item/2364-environmentally-preferable-
cleaning-chemicals-en.pdf 

4.7 sUmmARY 
You have now become aware of some of the concerns consumers may have when 
purchasing consumer goods such as food, clothing, or household goods. All of 
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these products may in some way have an environmental footprint that we need to 
consider. Some very obvious concerns may be the amount of packaging used to 
market a product or whether a product can be recycled or not. You may want to start 
considering your footprint when purchasing items. 

In the next learning unit you will be able to assess for yourself the impact of 
consumer products on the environment by considering the packaging material they 
are presented in. 

REFERENCE
Ways2GoGreen Blog. [n.d.]. http://www.ways2gogreenblog.com (accessed on 30 July 

2014).
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In this learning unit, we will discuss the following under separate headings:

 • Product packaging as a source of environmental information

 • Packaging that supports the environment
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Learning outcomes

8LEARNING OUTCOmEs
After studying this unit, you should be able to

 • discuss the role of product packaging as a source of environmental information
 • evaluate the role of food packaging presentation in support of the environment
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5.1 INTRODUCTION

5.1.1 What we will cover in this unit
In this study unit you will be considering all the ways packaged food and clothing 
products as well as household goods and appliances contain information about 
the products which the consumer can use to gain a better understanding of how 
environmentally friendly the product is. 

5.1.2 Purpose of this unit
As we mentioned, consumers who are environmentally conscious are often forced to 
make choices between products that are environmentally friendly and those that are 
not. Consumers who look for information which will tell them how environmentally 
safe a product is are environmentally conscious consumers. 

Consumers purchase products that may meet a specific need. For example, the washing 
machine has broken and they need a new one, or they need new light bulbs to replace 
those that have fused. You can probably think of many other examples in your daily 
life. If environmentally conscious consumers don’t know which products they can 
choose to solve the problem or meet their need, they have the challenge of trying 
to look for information that would tell them a little more about the product, so that 
they can then decide. The purpose of this unit is therefore to make you aware of the 
places a consumer can look for information about a product to be able to determine 
if the product is good for the environment or not.

5.1.3 strategies for this unit
To complete this unit successfully, make sure you participate in regular group 
discussions and do the various activities throughout the unit. This will help you to 
master the key concepts of the topic.

9KEY QUEsTIONs

 • How does a product’s packaging and presentation assist in providing the 
necessary product information to consumers who are environmentally 
conscious? 

 • How does this information help them to choose the right product which allows 
them to support their environmental attitude and beliefs?

As a responsible consumer who makes informed decisions you will undoubtedly 
think about the following when considering products:

 • the role packaging plays in disseminating environmental information, by asking 
yourself:

 ▫ Where on the product should I look for information about the environmentally 
friendly nature of the product?

 ▫ What am I specifically looking for to help me decide whether this product is 
environmentally friendly or not?

 ▫ What do I understand from what I am reading about the product?
 ▫ How can I make sure the information is trustworthy? 
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 • the format used to present packaged information and information in general 
about a product in terms of

 ▫ the meaning of the symbols on the packaging
 ▫ the terminology used to indicate the environmentally friendly aspects of the 

product
 ▫ the type of information that is available on products in terms of what will help you 

determine if the product you are considering is in fact environmentally friendly

5.2 PRODUCT PACKAGING As A sOURCE OF ENVIRONmENTAL 
INFORmATION 
As we mentioned in unit 4, products are packaged in various types of packaging 
material such as glass, tin, plastic and paper. Packaging in general is used to present 
and protect the product, but also to communicate to the consumer what the marketer 
feels the consumer should know about the product. The marketer will usually use 
labels, symbols, pictures, logos and various other forms of communication to provide 
information to the consumer. Some of this information may be aimed at providing 
the consumer with relevant environmental product information. 

ACTIVITY 5.1 
study the information on the following link:

http://www.interpack.com/cipp/md_interpack/custom/pub/content,lang,2/
oid,7773/ticket,g_u_e_s_t/~/Product_packaging_plays_an_important_role_
in_the_marketing_mix.html

When you read this information, think about the purpose of product packaging. 

Product packaging is one way the marketer uses to present the product they 
are marketing to the consumer. Presentation of the product is everything in the 
consumer world and in some instances consumers expect the presentation of 
the product to give them an idea of the quality of the product. Therefore the pres-
entation of the product, whether it is wrapped in a pretty cardboard box or has 
good quality cellophane surrounding it or any other type of impressive packaging 
material, is one of the main factors that may influence the consumer to purchase 
the product. It is therefore obvious that the product itself is very much supported 
by the way it is presented to the consumer. 

Consumers sometimes complain about the excessive use of packaging material 
used to present the products. In some cases products are packaged in cartons 
which are far bigger than the amount of product they have to contain. In other 
instances the product is wrapped in two or three different plastic bags, starting 
with the outer box being wrapped in plastic, each element inside the box being 
individually wrapped or a number of items being grouped together which then in 
turn each have individual wrapping. The question you as a consumer should be 
asking is whether this is necessary, and what effect this will have on the environ-
ment in the long run. This is where the term “environmental sustainability” comes in. 

Find examples of the packaging in which a product you purchased recently was 
marketed. Take a photo of this item and place it on the discussion forum under 
the title: “Extreme packaging”. 
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10FEEDBACK 
Product packaging serves many purposes. As a consumer you have to decide 
what is acceptable for you when it comes to product packaging. Are you happy 
with a lot of packaging? If you are, have you thought of the effect all this packag-
ing might have on the environment? Do you rather prefer a reasonable amount 
of packaging to keep the product fresh and clear of any unwanted germs? Each 
one of us has to evaluate products before we buy to determine if the product has 
been presented in the best packaging possible. 

ACTIVITY 5.2
study the information on the following link:

http://toolkit.smallbiz.nsw.gov.au/part/17/86/371 

When considering this information, determine what is meant by environmental 
sustainability. 

11FEEDBACK 
From what you have studied, it should be clear that environmental sustainability 
is not something that happens overnight. We have to work towards creating an 
environment that can support itself through what we do on earth. 

ACTIVITY 5.3 
In this activity you will have the opportunity to evaluate different products in terms 
of the packaging material used to present the product. Find three different products 
(they could all be food items but presented in different packaging) and assess the 
packaging and presentation of the product in terms of the following:

(1) What is the actual volume or size of the product in relation to the volume 
and size of the packaging? Can you determine if there is a good relationship 
between the volume or size of the product and the size of the packaging? 
Explain how other products differ in the relationship between the volume 
or size of the product and the size of the packaging. 
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(2) How many different wrappings did the product contain before you could 
actually reach the product itself and what were they? 

(3) In your opinion, how else could the marketer have packaged the product 
without using so many different wrappings? What would you recommend 
the marketer do in future for each of your products? 

Add the completed activity to your portfolio (when intstructed) by providing pho-
tographs in support of points 1 and 2. You should also provide a good explana-
tion of the differences you noticed between different products and how they are 
presented. The third point of this activity will be answered successfully if you can 
explain what the marketer should do differently from how the product is currently 
packaged and illustrate your answers with drawings or examples where possible. 

12FEEDBACK
Product packaging is one of the aspects of consumer products that could reduce 
litter in the environment and how wasted packaging material is discarded. We hope 
that this exercise has been informative and that you can see how different products 
could be packaged in a way that would make a difference to our environment. 

5.3 PACKAGING THAT sUPPORTs THE ENVIRONmENT
The purpose of this unit was to explore how product packaging is able to provide 
the consumer with information about the environmental aspects of the packaging to 
enable the consumer to make a better choice between products. We mentioned only 
a few of the ways marketers can communicate an environmental message about the 
packaging to the consumer. Environmentally conscious consumers are concerned 
about the amount of packaging and whether it is environmentally friendly. 

ACTIVITY 5.4
Now that you have consulted the online information, you need to become more 
familiar with how environmental information about a product is presented to you, 
the consumer. Identify a product you need to buy, such as an appliance, a food 
or clothing item or detergent, to name a few. Write a short report covering points 



96

9LEARNING UNIT 5:  Product packaging, presentation and information to support environmentally conscious 
consumers

1–4 below. Provide as much detail as possible for each of the points. To do this 
you have to carefully scrutinise the product to determine the following:

(1) Where on the product did you find information about the environmentally 
friendly nature of the product? What did you find? 

(2) Was it a logo or emblem of some sort or some written information? 

(3) What did you understand about the information that was presented to you? 
What did it tell you about the product?

(4) What sources can you approach to find out if you can believe the informa-
tion about the product? 

When you have completed point 4, share where you found information about 
the environmental facts provided on the product on the discussion forum under 
“Environmental information about my product”. This discussion will be open for 
one week. After one week, consider all the resources your fellow students have 
mentioned and compile a comprehensive list of resources to add to your report. 

13FEEDBACK
Consumers sometimes forget the importance of reading labels and basing a well-
informed decision on the information they have gathered about a product. We hope 
that through this activity you have also become more aware of the importance 
of looking specifically for information about the impact the product may have on 
the environment. 

5.4 FURTHER READING 
To fully understand the relationship between product packaging, presentation and 
the information provided by a product, you may consult additional resources on the 
different topics we have covered in this unit. We again encourage you to look for 
additional sources on the internet.   
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5.5 sUmmARY
The purpose of this study unit was to explore how product packaging can provide 
the consumer with information about the environmental aspects of the product 
packaging and enable the consumer to make a better choice between products. When 
you examined the different product packaging, what conclusion did you make about 
the influence of packaging material on the environment? In your opinion, are South 
African products in fact able to help the consumer to make an environmentally 
conscious decision that the product packaging will not harm the environment or 
was there not enough information provided to assist the consumer? A well-informed 
consumer will try to find as much information about the environmental effect of 
the product packaging before purchasing the product. 
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CONTENTS

In this learning unit, we will discuss the following under separate headings:

 • Ethical and unethical environmental behaviour

 • Assessing your environmental consciousness

Icons used in this unit

Activity

Key questions, concepts and terms

Learning outcomes

14LEARNING OUTCOmEs
After studying this unit, you should be able to

 • debate the importance of ethical behaviour of a consumer in relation to the 
environment

 • define ethical and unethical environmental behaviour and sustainable 
consumerism

 • identify the elements that show a consciousness towards ethical environmental 
behaviour
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6.1 INTRODUCTION

6.1.1 What we will cover in this unit
In this unit we focus on the ethical behaviour of the consumer where their environment 
is concerned, the impact of ethical environmental behaviour on environmental 
sustainability and how ethical environmentally conscious consumer behaviour 
impacts on the sustainability of the environment. 

In other words, environmental ethics plays an important role in how consumers 
behave towards their environment and surroundings. This behaviour will impact 
on what will happen to the environment and how the environment will react to the 
behaviour of the consumer. This is referred to as sustainability of the environment. 
You have already learnt what environmental sustainability means. The consumer 
has to be sensitive to the fact that every decision made when purchasing products, 
whether food, clothing or household appliances, will in the long run have an effect 
on the environment. 

6.1.2 Purpose of this unit
The purpose of this unit is to ensure that you become an ethical consumer who is 
considerate of the impact your behaviour will have on the environment. As an ethical 
consumer, you will undoubtedly think about the following:

 • the principles that guide ethical environmental behaviour by asking yourself:

 ▫ How is ethical environmental behaviour defined?
 ▫ What guidelines can I as a consumer follow to ensure that ethical environmental 

behavioural results?
 ▫ What are benefits in applying ethical environmental behaviour? 

 • the principles that guide sustainable consumerism by asking yourself:

 ▫ How is sustainable consumerism defined?
 ▫ What guidelines do I have to follow to ensure that environmental sustainability 

is upheld?
 ▫ How does ethical environmental behaviour create a sustainable environment?
 ▫ What are the benefits in ensuring that the environmental sustainability is 

achieved?

 • the impact of consumer decisions and choices on environmental sustainability 
by asking yourself:

 ▫ When do consumer decisions impact positively or negatively on the 
environment?

 ▫ When will I as a consumer see the effect of my decisions on the environment?

6.1.3 strategies for this unit
To complete this unit successfully, make sure you participate in regular group 
discussions and do the various activities throughout the unit. This will help you to 
master the key concepts of the topic.
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15KEY QUEsTIONs

 • How is ethical consumerism defined in terms of being an environmentally 
conscious consumer? 

 • What makes an ethical consumer different from another consumer who does 
not follow ethical consumer practices? 

 • What will an ethical consumer look for in any product? 
 • How does being an ethical consumer through environmentally conscious 

behaviour result in environmental sustainability? 

6.2 ETHICAL AND UNETHICAL ENVIRONmENTAL BEHAVIOUR
Ethical environmental behaviour can be defined in many ways. To enable the 
consumer to know what ethical environmental behaviour is, it is important to firstly 
establish what ethical behaviour is. Ethical behaviour is a result of the values and 
norms that guide the consumer’s thinking and actions. In short, it means the consumer 
knows what the right thing is to do and what should not be considered. You can 
read more about environmental ethics on this website: http://plato.stanford.edu/
entries/ethics-environmental/ 

When considering the term “ethical environmental behaviour”, the basic definition 
of ethics applies but now we extend it to the environment in more specific terms. 
Ethical environmental behaviour will guide our thinking and actions towards, the 
effect of what we do or the decisions we make about products we use, and how this 
will affect the environment. In this way ethical environmental behaviour becomes 
a consciousness and sensitivity towards the effect of what the consumer does to the 
environment.

ACTIVITY 6.1
We are continuously reminded on the news and in the media of unethical environ-
mental practices of insensitive consumers. Look around your environment to find 
obvious and visible signs of the unethical environmental behaviour that consumers 
have shown. Take photographs of what you find and answer the following questions:

(1) Write a paragraph about the different unethical environmental occurrences 
you found by explaining where the occurrences took place and why you 
consider them as unethical environmental behaviour. Include two such 
occurrences. 

(2) What would you have done differently to avoid this situation? Give your 
recommendation in a paragraph. Give an opinion for each of the occur-
rences you have presented. 
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16FEEDBACK
It remains shocking to find occurrences as you have identified in our environment. 
Most of them happen because people don’t care or are not ethical in their practices. 

Go to your blog and post your opinion about unethical environmental behaviour.

ACTIVITY 6.2
Now that you have identified unethical environmental behaviour, identify one 
ethical environmental behaviour that you have noticed in your community. Take 
photographs of what you find and answer the following questions:

(1) Write a paragraph about the ethical environmental occurrence you found 
by explaining where this occurrence took place and why you consider this 
occurrence as ethical environmental behaviour.  

(2) What is so wonderful about this occurrence? 

   Go to your blog and post your opinion about ethical environmental behaviour. 

17FEEDBACK
Contrary to activity 6.1, this activity tried to show you the other side of environ-
mental behaviour, and what you will experience when a consumer has an ethical 
approach to how they behave in the environment or consider the effect of their 
actions and decisions on the environment.  

6.3 AssEssING YOUR ENVIRONmENTAL CONsCIOUsNEss
Do the following quiz on your environmental consciousness by accessing this link: 
http://gilesig.org/30Sur.htm. Then consider the different questions that were asked 
and the outcome of your quiz. Identify the questions where it is clear that you have 
not reached an appropriate level of environmental consciousness through your 
behaviour. What will you do differently to improve the question or aspect? When 
you have considered your alternatives, post the solutions together with the aspect in 
which you did poorly on the discussion forum under “Assessing your environmental 
consciousness”. 
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6.4 FURTHER READING
Consider the following additional sources to help you gain a better understanding of 
the importance of ethical environmental behaviour and the effect on environmental 
sustainability and what you can do in future: 

http://www.miwaterstewardship.org/residents/learnaboutourwater/
watermanagementbestpractices/listofpositiveenvironmentalpractices

http://voices.yahoo.com/how-take-care-environment-4944200.html?cat=57 

6.5 sUmmARY
It is a fact that consumers remain responsible for the effect their product decisions 
have on the environment. If we don’t take responsibility at least for our own actions 
and thinking, we will never change the way we treat our environment. We can make 
a difference to the effect our product decisions have on the environment. 

In this learning unit, you gained some insight into what ethical environmental 
behaviour is. Through this information we hope that you can now identify the 
principles that guide ethical environmental behaviour. You should now be able 
to identify the aspects which you can improve in your own ethical environmental 
behaviour. 

We also considered the effect of ethical environmental behaviour on the sustainability 
of the environment. The effect of consumer thinking and actions should be clear to 
you. The purpose of the unit was to create an awareness of the aspects of environmental 
consciousness that may not be as obvious. You should also realise now that some 
remedial action can be taken to improve our environmental behaviour. 

Which aspects of your environmental consciousness will you be improving? What 
will you do to improve your environmental consciousness? 
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In this learning unit, we will discuss companies and ethics.

Icons used in this unit

Activity

Key questions, concepts and terms

Learning outcomes

18LEARNING OUTCOmEs
After studying this unit, you should be able to

 • form your own opinion of whether manufacturers are environmentally conscious 
 • reflect on the different processes and procedures manufacturers employ to 

adhere to environmentally friendly manufacturing procedures
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7.1 INTRODUCTION

7.1.1  What we will cover in this unit
The three previous learning units all highlighted the important aspects consumers 
have to consider when selecting products from various product categories. These 
considerations go as far as how the products were manufactured to how they are 
presented to the consumer through information and packaging. Many consumers 
only purchase what they want at that moment in time, not thinking about how it 
was made and what the consequences to the environment might be if they purchase 
and use the product of their choice. 

In this unit you will have the opportunity to investigate the environmental 
consciousness of manufacturing companies of your choice to determine the extent 
to which they support your environmental concerns. You will be able to draw 
basic conclusions about what companies are focusing on when they claim to be 
environmentally conscious, what they are doing to address environmental concerns 
and whether you find their claims convincing or not.

7.1.2 Purpose of this unit
The purpose of this unit is to make you more aware of the following: 

 • the main processes and/or procedures companies implement to make their 
products or services more environmentally friendly by asking yourself:

 ▫ What are the companies claiming to be doing to ensure that the products or 
services they deliver don’t harm the environment?

 ▫ Do these claims relate to specific products or the companies’ policy or values 
in general?

 ▫ What evidence can I find that proves these claims to be true or not?
 ▫ Are the companies convincing in terms of what they claim to be doing for 

the environment?

 • the organisations or watchdogs that monitor the environmental impact of 
manufacturing companies:

 ▫ Are there such organisations or watchdogs in South Africa?
 ▫ Who are they?
 ▫ What do they do?
 ▫ What will happen to a manufacturing company if it is found to be damaging 

the natural environment through the manufacturing processes it implements?
 ▫ What is the company required to do if found guilty of damaging the natural 

environment?

7.1.3 strategies for this unit
To complete this unit successfully, make sure you participate in regular group 
discussions and do the various activities throughout the unit. This will help you to 
master the key concepts of the topic.
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19KEY QUEsTIONs

 • Are manufacturing companies implementing environmentally friendly production 
processes? 

 • What are some of the major companies doing in terms of their production 
processes to ensure that products are more environmentally friendly?

7.2 COmPANIEs AND ETHICs 

ACTIVITY 7.1
Do your own investigation by consulting the information published about certain 
manufacturing companies in south Africa. This means you have to read about 
these companies, study the information published on their websites and consider 
other sources of information such as newspaper articles etc. By doing a thorough 
investigation of these companies, you will be able to determine if the company is 
doing anything to safeguard the natural environment. Your investigation should 
enable you to write a one-page summary of what you could find out about the com-
panies’ environmental consciousness and the approach they have taken or claims 
they are making. Your summary should include the following points:

 • What company claims of environmental consciousness are being made?
 • Do these claims relate to specific products or the companies’ policy or values 

in general?
 • What evidence can you find that proves these claims to be true or not?
 • Do you think the companies are convincing in terms of what they claim to be 

doing for the environment?

Go to the discussion forum under the title: “How have companies explained their 
environmental position” and post your experience of what you found. 

20FEEDBACK
Companies today are aware of their own environmental footprint or advocacy. The 
most responsible thing consumers can do is to read as much about a company 
which manufactures the goods or products they are interested in. This will help 
them to determine what the manufacturer’s environmental footprint is and if the 
manufacturer does have an environmental consciousness. 

ACTIVITY 7.2
There are various organisations in south Africa that can assist in advising com-
panies to improve their environmental behaviour. Here are a few links you can 
study to see how these companies can assist. Find other websites that provide 
some assistance in this regard. Place the link to this site on the discussion forum 
under “Environmental watchdogs”.



106

LEARNING UNIT 7: Environmental consciousness through quality and safe production procedures

http://www.sgs.co.za/en/Sustainability/Facilities-and-Production/Infrastructure-
Building-Services/Hospitality-Services/Good-Environmental-Practices.aspx 

21FEEDBACK 
Environmental watchdogs can be of great assistance to the consumer. In this 
instance it is always advisable to ensure that the watchdog you are following is 
credible and trustworthy. 

7.3 FURTHER READING
Consider the following additional sources to help you gain a better understanding of 
the importance of ethical environmental behaviour and the effect on environmental 
sustainability: 

 • Consumers International: www.consumersinternational.org 
 • International Institute for Environment and Development: www.iied.org 
 • South African New Economics: www.sane.org.za

7.4 sUmmARY
The purpose of this learning unit was to develop your skills, as a consumer, to find 
information about the manufacturers of the various consumer products you enjoy 
and to determine for yourself whether the products are environmentally friendly. It 
is now your decision whether this is an important factor for you to consider when 
selecting a product. Have you become more sensitive to ensuring a sustainable 
environment or doesn’t it matter to you? 
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 • Background to waste management
 • History of waste management
 • Types of waste

 ▫ General waste
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1LEARNING OUTCOME
After studying this unit, you should be able to manage waste to promote waste 
minimisation and responsible disposal.

8.1 INTRODUCTION

8.1.1 What we will cover in this unit
In the previous unit, we discussed a responsible approach to the utilisation of 
consumer products. In this unit, we introduce you to the term “waste” and we discuss 
the management of waste to promote waste minimisation and responsible disposal.

8.1.2 Purpose of this unit
The purpose of this unit is to make you more aware of waste and how it is managed.

8.1.3 Strategies for this unit
To complete this unit successfully, make sure you participate in regular group 
discussions, do the various activities throughout the unit and answer the self-
assessment questions. This will help you to master the key concepts of the topic.

8.2 THE TERM “WASTE”

2KEY QUESTIONS

 • What does the term “waste” mean? 
 • What is the background to waste management?
 • What is the history of waste management?

What do you understand by waste? Can you recover something that has been wasted? 
It is not for nothing that waste is called waste: as a verb it means to use, consume, 
spend, or expend thoughtlessly or carelessly. If you waste time, you no longer have 
it to use. The same applies if you waste an opportunity, your talent, or your breath 
(you have said something with no meaning to the listener) as well as steam, or water. 
The word is derived from the Latin noun vastus, which means desert or waste. We 
usually use the word “waste” to describe an unusable or unwanted item, substance 
or material, which we throw away, indicating that we don’t want it any more at all! 

ACTIvITY 8.1
It is important that you know what waste is. Draw a table like the one below for 
this activity, filling in your name and the names of six of your family members or 
friends in the first row, one in each column. Make a list of four words describing 
what you think waste is. Write these down in the column below your name. Ask 
the other six people to give you four words to best describe waste and write these 
words down in the column below their name. Now count how many times each 
word occurs. This will tell you the most commonly used words for waste. 



110

LEARNING UNIT 8: Managing waste to promote waste minimisation and responsible disposal

Your 
name

Family/
friend 1

Family/
friend 2

Family/
friend 3

Family/
friend 4

Family/
friend 5

Family/
friend 6

3FEEDbACK
From this activity you will see that waste means different things to different people. 
In your answers you may have heard words like 

 • rubbish 
 • litter
 • refuse 
 • junk

How does your list compare with this one? Write down the words in your list that 
don’t appear in the list we have just given:

Defining waste can therefore be controversial, because what one person regards as 
waste might be useful to another. Each different type of waste will have a different 
definition. Waste loads like domestic solid waste may vary greatly in composition, 
whereas another type of waste such as incineration ash from coal burning has a 
homogeneous composition. However, to manage and regulate waste effectively, 
it must have a specific legal definition. 

In South Africa, all waste is regulated by the National Environmental Manage-
ment: Waste Act, 2008 (Act No. 59 of 2008) (NEM:WA). The definition of waste 
according to this Act is extremely comprehensive to ensure that all types of waste 
are included:

Waste means any substance, whether or not that substance can be reduced, re-
used, recycled and recovered

(a)  that is surplus, unwanted, rejected, discarded, abandoned or disposed of;

(b)  which the generator has no further use of for the purposes of production; 

(c)  that must be treated or disposed of; or
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(d)   that is identified as a waste by the Minister by notice in the Gazette, and 
includes waste generated by the mining, medical or other sector, but

 (i)  a by-product is not considered waste; and

 (ii)   any portion of waste, once re-used, recycled and recovered, ceases 
to be waste

ACTIvITY 8.2
Use a dictionary to write down a definition of waste. Write down the sources of 
your answers.

4FEEDbACK
It is clear that waste is something without value for a specific purpose; it is an 
end-of-life product which is discarded. 

8.3 bACKGROUND TO WASTE MANAGEMENT
During ancient times, waste consisting mainly of food (there were no plastic, glass, 
tin or redundant paper products) was thrown out of the window of the dwelling, and 
people relied on dogs, cats and rats to get rid of it. So much waste would accumulate 
that it literally buried the city. The inhabitants would then level everything and build 
a new city on top of the rubble. In that way one city was built on top of another. 
Later city dwellers became more civilised and would take the waste outside the city 
gates, and throw it on a designated place. In 500 BC, for example, regulations in 
Greece required waste to be dumped at least 1,6 km from the boundaries of Athens. 
It was therefore not uncommon to have a “hill” of waste outside the city boundaries 
which was called “Tel”, like in Tel Aviv, situated on a heap of waste. During Biblical 
times, outside Jerusalem in the Valley of Gehenna there was a dump where the local 
waste was thrown and often burned and this place became synonymous with the 
term “hell”. It was the first records of burning as a waste treatment method. The 
Industrial Revolution between 1750 and 1850 attracted more people towards the 
cities, resulting in more domestic waste in addition to waste from industrial processes.

The increase in waste forced measures in the form of waste laws and regulations to 
be put in place to alleviate the problems. Two cases where dumping of waste had 
devastating consequences shaped the future of waste-related legislation: Love Canal 
(City of Niagara Falls) and cyanide dumping (England) as reported in a newspaper.
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ACTIvITY 8.3
Read the article on Love Canal (http://encyclopedia.thefreedictionary.com/p/
Love%20Canal).

Report on a more recent case where legislation that was in place did not prevent 
a waste-related disaster. You will have to consult a local newspaper or read up 
on the internet. 

8.4 HISTORY OF WASTE MANAGEMENT
It is clear, therefore, that there has been a problem with waste since the earliest times. 

Four basic waste handling methods have been used over and over again in history: 
dumping, burning, recycling and waste minimisation.

In 1889 Washington reported that they were fast “running out of landfi ll space”. In 
1898 the fi rst recycling plant was established in New York. From the 1920s waste was 
dumped in wetlands, thus achieving two objectives at the same time, i.e. reclaiming 
land and getting rid of waste. Since 1954 cans have been recovered by buying them 
back, and since 1968 buyback centres have been established for recycling containers.

A landfi ll is a place where waste is taken to be compacted daily and covered with 
a layer of soil. In South Africa municipalities followed the international trend of 
“burying” waste in landfi ll sites on the outskirts of the city or town. Requirements 
to protect the landfi ll environment were published in the Minimum Requirements 
for Waste Disposal by Landfi ll in 1994. 

Figure 8.1: A landfi ll

Source: https://www.google.co.za/search?q=www.physicalgeography.net/
fundamentals/images of source
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ACTIvITY 8.4
If you live in a city, answer these questions:

Do you know where your waste is taken after you have put your wheelie bin outside 
on the curb for collection? Find out where the nearest landfill site is to where you 
stay and write down the answers to the following questions:

(1) What is the name of the landfill site?

(2) How far is it from your home?

If you live in a rural area, answer these questions:

(1) Describe what happens to the waste generated in your home.

(2) How much time per week do you dispose of your waste?

This activity should make you start thinking about what becomes of your waste. You 
will learn in the following section much more about the effect, the opportunities 
and the facilities for waste.

There are two ways to deal with the solid and hazardous waste we produce:

 • Waste management is a high-waste approach that views waste production as an 
unavoidable product of economic growth and then attempts to manage waste 
in ways that will reduce environmental harm. Traditional methods of managing 
waste have been the use of landfills and incineration. Both methods are inexpensive 
and can cause pollution. There is also a shortage of landfill sites and new sites 
are difficult to obtain. 

 • Pollution (waste) prevention is a low-waste approach that views solid and hazardous 
waste as potential resources that can be recycled, reused or not used in the 
first place (reduce). These methods save energy and raw resources, reduce the 
environmental impact of extracting, processing and using resources, improve 
health and safety by reducing exposure to toxic and hazardous materials, decrease 
pollution control and waste management costs, and are usually less costly than 
trying to clean pollutants and manage waste once it is produced.
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8.5 TYPES OF WASTE

5KEY QUESTIONS

 • What two different categories of waste can be identified?
 • What types of waste fall under each of these waste categories?

The type of waste depends on the source of the waste and waste is therefore divided 
into different categories. The Waste Act defines waste classifications as follows 
(Department of Environmental Affairs, 2012): 

Waste is divided into two classes based on the risk it poses – general waste and hazardous waste:

“general waste” means waste that does not pose an immediate hazard or threat to health or to 
the environment, and includes

(a)  domestic waste;

(b)  building and demolition waste;

(c)  business waste; and

(d)  inert waste;

“hazardous waste” means any waste that contains organic or inorganic elements 
or compounds that may, owing to the inherent physical, chemical or toxicological 
characteristics of that waste, have a detrimental impact on health and the environment.  

ACTIvITY 8.5
List some examples of waste that is hazardous.  

6FEEDbACK
You will notice that hazardous waste is often part of our daily lives, e.g. used cook-
ing oil, old paint, pesticides and herbicides, expired medicines, etc.

8.5.1 General waste
General waste refers to waste that does not pose an immediate threat to people or the 
environment, i.e. household and garden waste, builders’ rubble, some dry industrial 
and business waste as well as inert waste, all of which is disposed of on landfill 
sites. However, with decomposition and rain infiltration, this waste may produce 
leachate, a concoction of waste liquids, which is unacceptable to the surrounding 
environment in terms of odour and composition. Leachate has the potential to 
contaminate groundwater.
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8.5.1.1 Domestic waste/household waste 

This refers to all waste generated within homes which is thrown away daily. It includes 
newspapers, cans, bottles, plastics, food packaging, food waste, food packaging, old 
clothes, garden waste, etc.

8.5.1.2 Green waste

Green waste is also called garden waste, and includes all plant material (leaves, 
branches, grass clippings etc.) derived from maintaining gardens, parks and open 
spaces within municipal boundaries.

8.5.1.3 Mining waste

During the mining process tons of ore-bearing rock (gold, platinum, iron, etc.) are 
removed for processing to extract the minerals. The rock is crushed and put through 
a process to separate the minerals, leaving large quantities of redundant rock and 
sludge which is stored in tailing dams or mine heaps. Ash produced by or resulting 
from the generation of electricity is also regarded as mining waste.

ACTIvITY 8.6
Find a recent newspaper article (in printed or electronic format) reporting on the 
effect that mining waste like ash, acid mine water, mine dumps, etc. has on the 
environment. Make a summary of the article to point out the type of waste men-
tioned and what the consequences are for the immediate environment and the 
effect it can have on people.
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8.5.1.4 Agricultural waste

This is also referred to as organic waste (which is different from garden waste) and it 
includes redundant materials from a wide range of agricultural activities, for example 
crop residues, animal manure and poultry litter. Most of these materials are useful 
and can be incorporated into the farming activities or can be converted to energy. 

8.5.1.5 Commercial waste

This is waste derived from all commercial activities, including industrial, office, retail, 
wholesale, entertainment or government administration, restaurants, etc. This includes 
a wide range of waste, and cardboard boxes used for packaging constitutes a large 
part of the waste stream. Other types of waste include food-related waste (bottles, 
cans, food waste, etc.), used paper and printer cartridges, as well as hazardous waste 
from industrial processes. We will discuss this a bit later. 

8.5.1.6 Industrial waste

A wide variety of waste is included in this category: used oil, cleaners, dirty rags 
used for cleaning machinery, solvents which are used in industrial and commercial 
processes and which may become hazardous waste after their use, wood preservation 
chemicals, compounds containing dioxins, production waste from pharmaceutical 
and organic chemical products and refinery wastewater. Strict regulations need to 
be in place to regulate these processes to ensure that they do not pose a danger. 
Disposal of hazardous waste like this needs to be done by specialists.

8.5.1.7 Building and demolition waste

Construction waste refers to unwanted materials produced during construction 
activities. During the planning phase of a project, up to 10–15% more materials are 
ordered than what is needed because of projected wastages, including damaged or 
unused bricks, wood, concrete, electrical wiring, nails, insulation, etc. 

Demolition waste is rubble that is removed for disposal when old or unused buildings 
are torn down. 

Hazardous waste is often found in this type of waste and should be identified and 
handled separately to prevent it from being disposed with the other waste. Examples 
include asbestos tiles and insulation, lead pipes and certain chemicals.

8.5.1.8 Tyres

Waste tyres are banned from landfill sites for several reasons: they don’t degrade 
easily, air pockets in the tyres cause them to move upwards, and will then compromise 
the landfill cover that seals off the waste. Waste tyres therefore have no home and 
pollute the environment. Additionally, the tyres are breeding spaces for mosquitoes.
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8.5.1.9 Scrap metal/cars

Scrap metal is taken to scrap recyclers where it is accumulated at a scrapyard (also 
referred to as junkyards or wrecking yards) and then processed by melting it into 
new products. 

Scrap cars are also stored in scrapyards or salvage yards. There they are stripped for 
useful parts which are made available to the public, e.g. rear or front bumpers, doors, 
windows, engine parts, etc. Often customers are allowed to browse and remove any 
part they want with their own tools at prices substantially below the retail purchasing 
costs of similar pieces. The parts that are not used are usually melted to make new 
products. 

Worldwide scrap metal is an established concept and tons of scrap waste are diverted 
from landfill sites because of its high monetary value.

8.5.2 Hazardous waste
Hazardous waste refers to waste containing or contaminated by poison, corrosive 
agents, flammable, reactive or explosive substances, chemical or any other substances 
which may pose detrimental or chronic impacts on human health and the environment. 

Hazardous waste also includes universal waste such as pesticides, batteries and light 
bulbs containing toxic substances like lead cadmium, copper, zinc, etc. These release 
their toxic components into the environment when disposed of in landfills. 

8.5.2.1 Health Care Risk Waste (HCRW) (clinical)

HCRW is waste generated at health care facilities such as hospitals, clinics, laboratories 
and research institutions, medical, dental and veterinarian practices. It includes 
sharps, infectious, pharmaceutical, anatomical and radioactive waste. Sharps are 
hypodermic needles, syringes, razor blades, scalpel blades, needles with or without 
attached tubing, broken glass vials and ampoules.

The largest part of HCRW is infectious waste and includes contaminated materials like 
bandages, dirty nappies, or any other disposable items suspected of being infectious, 
tubing, drains, blood transfusion bags, catheters, latex gloves,  etc.

8.5.2.2 Chemical waste

Chemical waste is waste that is made from harmful chemicals. The main contributors 
are large factories. This waste includes all kinds of chemicals (creatinine, urea, 
phosphate, acid wastes etc.). This must be regulated by strict rules. Industries using 
chemicals in their processes include paint and coating manufacturers, cosmetics 
manufacturers, pharmaceutical companies, printing companies, rubber industries, etc. 

Acetone, dimethyl ketone and propanone are some of the simplest ketones, which 
are highly inflammable liquids widely used as an organic solvent and as material for 
making plastics.

Cleaning chemicals are used by most companies for daily cleaning purposes. 
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8.5.2.3 Pharmaceutical waste

This refers to expired medicines and medicines no longer needed in households and 
health care facilities. Medicines contain active ingredients which could be ignitable, 
reactive, corrosive or toxic. 

8.5.2.4 Radioactive waste

Included in this category is any waste that contains radioactive material and that 
consequently emits energy as rays, waves or streams of energetic particles on a 
continual basis. Radioactive materials are usually derived from nuclear reactors, 
research institutions, or specialised hospital equipment.

8.5.2.5 Nuclear waste

Nuclear waste is the product of a nuclear process such as nuclear fusion and the 
manufacturing of nuclear weapons. This is often regarded as the most dangerous 
waste because of the long life of radioactive material during which it maintains its 
hazardous properties.

Nuclear waste is associated with immediate and long-term health risks, including 
cancer and birth defects. To reduce risks of contamination of people handling the 
waste as well as on the environment, strict and costly prevention measures must be 
taken.

8.5.2.6 Oils

Waste oil can be described as any petroleum-based or synthetic oil that, through use 
or handling, has become unsuitable for its original purpose because of the presence 
of impurities or loss of original properties. Also included are waste oils used in 
households and restaurants for cooking.

8.5.2.7 Sewage

This refers to the liquid and solid waste carried off in sewers or drains in urban areas 
to be treated to a reusable standard in sewage plants. 

8.5.2.8 Electronic waste/e-waste 

Electronic waste includes all equipment and apparatus that is powered by a power 
source, irrelevant of the type of power source (electricity, battery, solar power, etc.). 
Electronic products often contain trace amounts of hazardous materials that can 
pose problems if incinerated or disposed of in a landfill. Examples are cellphones, 
all kinds of computers and computer equipment.

Electronic waste also includes other household equipment like hairdryers, bedside 
lamps, radios and hi-fi’s, coffee machines, washing machines, refrigerators, etc.

Most of the parts of electronic goods can be recycled successfully in a regulated 
environment like a disassembly plant.
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8.6 SUMMARY
In this learning unit we defined waste and explained the different types of waste. 
You learnt how waste management developed and are now more aware of the waste 
generated in your home and in industries. 

In the next unit we will focus on disposing of waste in a responsible way that does 
not harm the environment. 

SELF-ASSESSMENT QUESTIONS
(1) Provide a brief description of how a historical event influenced waste legislation.

(2)  Explain how any two of the waste streams we discussed in this unit are regu-
lated by mechanisms/regulations for safe disposal. 
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Compiled by Roelien du Plessis

CONTENTS

In this learning unit, we will discuss the following under separate headings:

 • Landfill sites

 ▫ Problems with landfill sites
 ▫ Other problems caused by landfill sites
 ▫ Managing a landfill site

 • Open dumping
 • Littering

Icons used in this unit

Activity

Key questions, concepts and terms

Self-assessment

Learning outcomes
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7LEARNING OUTCOMES
After studying this unit, you should be able to 

 • describe how to prevent a landfill from being an environmental problem
 • explain why illegal dumping is a problem

9.1 INTRODUCTION

9.1.1 What we will cover in this unit
Now that you have learnt about different types of waste, you need to find ways of 
managing the waste. In this unit we will look at general waste management and what 
responsible disposal means.

9.1.2 Purpose of this unit
The purpose of this unit is for you to acquire the skills to manage waste more 
effectively and to dispose of it in a responsible way that does not harm the environment. 

9.1.3 Strategies for this unit
To complete this unit successfully, make sure you participate in regular group 
discussions, do the various activities throughout the unit and answer the self-
assessment questions. This will help you to master the key concepts of the topic.

8KEY QUESTIONS 

 • What are responsible ways of managing waste?
 • What is open dumping of waste? 
 • What are the effects of littering?

9.2  LANDFILL SITES
We spoke about landfill sites in unit 8 as a management option for domestic waste. 
They are the preferred option for getting rid of waste by most municipalities. However, 
landfill sites create major environmental pollution which increases the operational 
cost of the landfill site and consequently dumping fees. 

Taking a short step back, let’s look at the role of the municipality. From the earliest 
times people have clustered together in towns and cities. The more people there were, 
the more the city had to be organised, which led to the establishment of municipalities. 
In this way waste has become the responsibility of the municipality and they have to 
provide avenues to manage the waste generated within their jurisdiction. Worldwide 
it became practice for the municipality to provide the service to collect your waste 
at your home and take it away – of course to the dumping site or the landfill site. 
The larger the city, the more need there is to dispose of all the waste, and the more 
dumping facilities there must be.
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ACTIvITY 9.1
Do this activity if you live in an urban area where there is a municipal service to 
remove waste. 

before you started this course, how much had you thought about your household 
waste and what becomes of it once you put the wheelie bin outside your house 
for collection? What do you think about it now?

Have you ever thought about where waste is taken to and how it affects the envi-
ronment? The next activity will force you to think about these issues.

ACTIvITY 9.2
Answer these questions if you live in a city:

(1) What is the name of your suburb and town/city?

(2) How often does curbside collection take place?

(3) How much per month do you as a household pay for curbside collection?

Answer these questions if you live in a rural area:

(1) What is the name of your village or area?

(2) How often do you remove the waste from your premises?

(3) Who in the household takes responsibility for the household waste?
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9FEEDbACK
If you live in an urban area, you will realise that there should be a regular collection 
service of the waste and that it is not for free, but that a nominal fee is charged.

If you live in a rural area, you should realise that waste is a responsibility and that 
household management of the waste is essential. 

9.2.1 Problems with landfi ll sites
Sanitary landfi ll sites were developed in the 1960s because of the bad practice of 
dumping waste outside cities. Besides the bad smell and windblown litter, rainwater 
washed waste downstream, causing major pollution of surface water. The idea 
to compact the waste and cover it with a layer of soil each day seemed the solution 
to “sanitise” the waste area. In reality it created more problems: rainwater now 
soaked into the covering layer, which was loose soil, and through the waste into the 
groundwater, causing groundwater pollution.

This led to the current waste management practice in modern municipalities: wheelie 
bins are provided to residents; once a week they are collected; a compactor truck is 
used to press the air out of the waste in order to be able to transport more waste; 
waste is disposed of in a sanitary landfi ll site which is regulated by the municipality; 
waste is compacted daily and covered with a layer of soil. In fi gure 9.1 you can see 
how a landfi ll site is designed to accommodate our waste. At the end of the day a soil 
cover “seals” off the compacted waste to reduce bad odours and windblown litter. 

 Figure 9.1: Sanitary landfi ll

Source: https://www.google.co.za/search?q=www.physicalgeography.net/
fundamentals/images&es–sm

9.2.1.1 Environmental effects

Landfi ll sites cause pollution and measures have to be in place to try and minimise it: 

 • Leachate, also known as landfi ll “ghu”, is formed when rainwater soaks into 
the landfi ll site where it mixes with different liquids from the waste and causes 
groundwater pollution. To prevent pollution, two very expensive engineered 
and designed measures are needed. Firstly, the area that is to be used for the 
landfi ll is excavated and lined with an impermeable geosynthetic layer. A layer 
of soil, followed by gravel (see photo below), is placed on top of this to protect 
the impermeable layer. Secondly, a leachate drainage collection system is installed 
channelling the leachate into a treatment plant where it is treated to acceptable 
standards before it is released back into the environment. 
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Figure 9.2: A modern landfill lined with a geosynthetic layer ready to receive 
waste and a leachate treatment plant to the right 

 • Odour is a problem caused by rotting waste. To manage this problem, a buffer 
zone of 500 m is suggested around the site. That gives the odour a chance 
to dissipate. However, in many cases landfill sites are encroached by human 
habitation, and the buffer zone cannot be maintained. For these cases, odour 
control is installed around the perimeter of the site. It consists of small spray 
nozzles which can be activated to release a perfumed spray when needed. 
A system like this can easily increase the landfill management costs by  
R60 000/month, depending on the size of the site and the frequency of use.

Spray nozzle

 Spray nozzles
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 Close-up of a spray nozzle

Figure 9.3: Spray nozzles to cover bad odours

 • Noise is created by the heavy machinery that is usually present on a landfill, 
and the buffer zone solves this problem too. Where communities live inside the 
buffer zone, mitigation measures are introduced, such as operating hours are 
only during office hours, and turning down the reverse alarm on the trucks to 
reduce the irritating sound.

 • Dust is created by the disposal trucks driving on the gravel roads, during offloading, 
by the compactor and when applying the covering layer. A watering truck must 
always be available to spray water when needed. Windy days can increase dusty 
conditions.

 • Windblown litter is a big problem around sanitary landfill sites. Because it weighs 
very little, the slightest breeze picks up paper and light plastics and blows them 
around. This has led to the regulation to have a fence around the site to contain 
windblown litter. This also serves to keep out unauthorised people.

 • Vermin and pests are attracted to the rubbish. The best way to stop that is to 
cover the waste with a layer of soil on a daily basis, preventing rats from reaching 
the waste to feed on it. Often cats are found on landfill sites to keep the rodent 
population down. Recently owls have also been used for this purpose.

 • Methane (CH4) is an active greenhouse gas which is 25 times more potent than 
carbon dioxide (CO2) and should therefore not be released into the atmosphere. 
Owing to the rotting process of biodegradable waste streams, landfills discharge 
huge amounts of methane, contributing to global warming. This problem is solved 
by “flaring” the methane gas. A gas collection system is placed in the waste body. 
This is a network of PVC pipes with holes and the methane gas moves from the 
higher concentration in the waste to the lower concentration in the pipe through 
the holes, and is burnt at a central point. Through this process the methane is 
converted to CO2, which is a much less harmful gas. The harvesting of methane 
like this can also be used to generate electricity.
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9.2.1.2 High operational costs

Sanitary landfills are extremely expensive to operate according to the required 
standards. Municipalities often lack the knowledge, resources and willpower to do 
it correctly. 

9.2.2 Other problems caused by landfill sites

9.2.2.1 NIMBY

One problem is the NIMBY syndrome.

ACTIvITY 9.3
Use the internet to find out what the acronym “NIMBY” stands for. Then explain 
what it means in the context of deciding on the location of a new landfill site.

10FEEDbACK
When a landfill is full and cannot take any more waste, a new landfill must be 
established. The acronym NIMBY clearly indicates that there is great resistance 
to the location of a new landfill site because of the dust, smell, noise, the pres-
ence of large trucks in the area, etc. Despite this, people have little commitment 
to reduce the generation and disposal of waste.

9.2.2.2 High property values

A landfill site has to be near the waste generator to reduce travel costs, but this means 
that it competes with high property values. 

9.2.2.3 Limited airspace

Airspace refers to the custom of filling up the landfill as high as possible. Regulations 
control the height. In South Africa the Free State, Gauteng, KwaZulu-Natal and 
Mpumalanga each appear to have more than five years of environmentally acceptable 
landfill airspace available for general waste, while the remaining provinces have less 
than this left. In Europe waste minimisation measures have been put into place 
to reduce waste to landfills. During the 1990s, in Germany and the Netherlands, 
municipal waste generation declined, reducing the need for new landfills.
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9.2.2.4 Closure 

When the landfill site is filled to capacity, strict measures regulate closure. The owner 
of the landfill site is liable for monitoring and maintenance of the site for 40 years 
after closure. They are required to save funds for this during the operation of the site.

9.2.2.5 Bad management and non-compliance

Lack of knowledge and skills can turn a badly run landfill site into an environmental 
disaster.

9.2.2.6 Waste pickers

People working and often living on landfill sites to harvest recyclable material in 
the domestic waste stream work in a very negative environment. They are mostly 
self-employed and sell their goods to an entrepreneur that collects recyclables.

ACTIvITY 9.4
What is your view of the waste pickers that are allowed to work on the landfill sites?

11FEEDbACK
If you read up on the waste pickers, you will realise that it is not an acceptable way 
to live, and that alternatives should be put in place to provide for a more decent 
livelihood for them.

9.2.3 Managing a landfill site
Proper and effective management of a landfill site needs the following:

9.2.3.1 Weather station

A weather station is used to monitor air quality, dust and weather conditions. It can, 
for example, also be used to determine when the spray nozzles need to be activated.
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Figure 9.4: An automatic weather station

9.2.3.2 Waste control

When the waste truck arrives at the landfill site, the waste is checked and weighed. 
The type of waste that a landfill can receive is specified. If a load contains waste 
that is not permitted on site, the truck is not allowed to enter. Most landfills accept 
general, domestic waste, but old paint, used car oil, expired medicines, etc., are not 
allowed. This is regarded as hazardous waste and can cause chemical reactions and 
pollution. 

Figure 9.5: A weigh bridge at the entrance to a landfill site

9.2.3.3 Fencing the landfill site

The perimeter of the site is fenced for safety purposes as well as to catch windblown 
litter consisting mainly of plastic bags and paper.
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Figure 9.6: Fence around a landfill

9.2.3.4 A cut-off berm

A cut-off berm is a cement gutter constructed around the site to prevent stormwater 
from the surrounding environment from entering the site. The landfill site therefore 
only has to deal with the rainwater that falls on the site.

Figure 9.7: A cut-off berm

9.3 OPEN DUMPING
Open dumping refers to the practice of randomly dumping waste in an open area. 
In most countries this is illegal and dumping is typically done out of sight to avoid 
being fined. Usually it is cleaned up immediately by a municipality to prevent it from 
attracting other illegal dumping. 

In countries or areas where the sanitary landfill site is not yet established, open 
dumping in one area is used for waste disposal. Sometimes it is regulated in the sense 



130

LEARNING UNIT 9: Responsible disposal of waste 

that it is a designated area and fenced to keep out people because of the health hazard. 
The dangers of open dumping are numerous: spontaneous fire and explosion can 
take place; inhalation of toxic gases can damage health; children playing on or around 
the dump site can be injured; mosquitoes, flies, rodents, etc. carrying diseases are 
attracted to open dumps; soil, groundwater, surface water (rivers and lakes) can be 
contaminated; fauna and flora as well as the productive use of the land is destroyed. 
It is a public nuisance and surrounding property values are devaluated.

ACTIvITY 9.5
Report on open dumping near your home (include information like how large the 
area is, what is being dumped, the effect on the environment; any other information).

12FEEDbACK
It will become clear to you that there are no reasons to consider open dumping 
as an acceptable practice.

9.4 LITTERING
Whereas open dumping involves large quantities of waste on one spot, littering is 
the thoughtless throwing down of an item you don’t want any more. Streets, roads, 
parks and pavements are made unsightly through this practice because people are 
too selfish to take responsibility for their waste and keep it with them until there is 
a proper place to discard it. The litter is washed downstream into streams and rivers, 
and ends up in the rivers or ocean where it causes damage to marine life when they 
swallow the plastics or get caught in lines or wires.

Flies and rats are attracted to litter; it is a breeding ground for bacteria; cigarette 
butts can cause devastating fires; broken glass can cause serious damage to a person 
and most of all littering is unsightly. 

Besides the reasons mentioned above, an item that is thrown in the open decays very 
slowly. The problem therefore gets worse as waste accumulates. This table shows 
how long it takes for an item to degrade in the open air. Although different sources 
give different degradation times, the message stays the same.
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TAble 9.1: DEGRADATION TIME OF ITEMS IN THE OPEN 

Item Degradation time in the open 

Glass bottle 1 000 000 years

Monofilament fishing line 600 years

Plastic beverage bottle 450 years

Disposable nappy 450 years

Aluminium can 200–400 years

Steel/food can 80–100 years

Rubber sole 50–80 years

Styrofoam cup 50 years

Plastic bag 10–20 years

Woollen sock 1–5 years

Apple core 8 weeks

Orange or banana peel 2–5 weeks

Paper 2–4 weeks

ACTIvITY 9.6
(1) Make a list of the litter items you see along the road. Which do you see the 

most?

(2) Choose a particular place and provide a plan on how to prevent littering 
there. (You should use an A4 sheet for this: describe the place, the extent 
of littering, who is littering, what can be done to prevent it.)

13FEEDbACK
If you have a plan on how to reduce littering, try to influence the right people to 
help you execute this plan and make a difference in your area.

9.5 SUMMARY
From our discussion you can see that waste is a problem and needs to be managed 
responsibly. You should feel motivated not to participate in illegal dumping, and to 
do something about littering in your area. We need to take action to reduce the waste 
that goes to the landfill. You will find out how to do this in the next learning unit.
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SELF-ASSESSMENT QUESTIONS
(1)  Describe what mechanisms need to be in place to prevent a sanitary landfill 

from being an environmental problem.

(2) Give reasons why new landfills are not opened when the existing ones are full.

(3)  Explain what the effect of open dumping is on people who live near these open 
dump sites.

(4) Why is illegal dumping regarded as a problem?



ENL1501/1 133

3LEARNING UNIT 10
4Waste minimisation 

Compiled by Roelien du Plessis

CONTENTS

In this learning unit, we will discuss the following under separate headings:

 • Waste minimisation options

 ▫ Benefits
 ▫ Ways to minimise waste to landfill

 • What can be recycled?
 • Recycling systems
 • Recycling scheme/waste minimisation plan

Icons used in this learning unit 

Activity

Key questions, concepts and terms

Self-assessment

Learning outcomes
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14LEARNING OUTCOMES
After studying this unit, you should be able to

 • define waste minimisation
 • explain the benefits of waste minimisation
 • identify the types of waste that can be recycled
 • compile a waste management plan that aims to minimise waste

10.1 INTRODUCTION

10.1.1 What we will cover in this unit
In this unit, we will discuss the responsibilities of a municipality in managing waste 
and how entrepreneurs can make a living out of recycling.

10.1.2 Purpose of this unit
The purpose of this unit is to make you aware of new ways of thinking about waste 
and how we can minimise the amount of waste we produce.

10.1.3 Strategies for this unit
To complete this unit successfully, make sure you participate in regular group 
discussions, do the various activities throughout the unit and answer the self-
assessment questions. This will help you to master the key concepts of the topic.

15KEY QUESTIONS

 • What is the definition of waste minimisation?
 • What are the benefits of waste minimisation? 
 • What can be recycled?
 • How can different types of waste be recycled?

It is a municipality’s responsibility to handle and manage waste with all the operations 
for disposing waste to landfill. We discussed this in the previous unit. The focus is 
changing towards waste minimisation which needs new thinking and structures to 
accommodate this system of preventing waste from going to landfill. In the mean 
time, entrepreneurs have seen the opportunity to make a living out of recycling 
– a common term used to separate recyclable materials and make it available to 
manufacturers for new products. 

The main laws that control waste management in South Africa include 

 • Constitution of the Republic of South Africa 108 of 1996 
 • Environment Conservation Act 73 of 1989 
 • National Environmental Management Act 107 of 1998
 • National Environment Management: Waste Act 59 of 2008
 • Health Act 63 of 1977
 • National Water Act 36 of 1998
 • Local Government: Municipal Structures Act 117 of 1998
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 • Local Government: Municipal Systems Act 32 of 2000
 • Occupational Health and Safety Act 85 of 1993
 • Hazardous Substances Act 15 of 1973
 • National Road Traffic Act 93 of 1996
 • provincial laws
 • local municipal by-laws

The correct way to write an act is: Health Act, 1977 (Act No. 63 of 1977).

The way it is written above is an acceptable abreviation.

10.2 WASTE MINIMISATION OPTIONS

10.2.1 Definition 
Waste minimisation refers to any activity to prevent or reduce the volume of waste 
that is generated and ultimately disposed to landfill to reduce the effects on the 
environment. Figure 10.1 clearly shows that disposal to landfill is the least preferred 
option and should be only a small portion of the waste. Alternative options include 
avoidance, reduction, reuse, recycle, recover and treatment, and we will discuss 
these later. 

The term “recycling” became an overall expression for waste minimisation and 
specifically for separation at source, but it includes taking redundant products 
(waste) and making new products from them. For that a strong secondary recovery 
industry is needed.

10.2.2 Benefits
We discussed the benefits to reduce the waste stream to landfills in the previous unit, 
and we made it clear that landfill space must be saved to prevent pollution. Recycling 
creates jobs in various sectors (from collection to selling of recycled products), it 
conserves natural resources, it reduces energy usage and manufacturing costs, it 
reduces littering and open dumping and it can also reduce informal salvaging taking 
place on landfill sites.

10.2.3  Ways to minimise waste to landfill
Lansink’s Ladder is the standard in the field of waste management. The Ladder 
shows an active approach to waste material, starting with the most environmentally 
friendly way at the top step to the least environmentally friendly way at the bottom. 
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Politician Ad Lansink developed the Ladder in 1979 and it consists of the following 
steps:

 Figure 10.1:  Lansink’s Ladder 

Source: North Refinery [n.d.] 

The sketch below depicts the waste hierarchy suggested for South Africa. 

 Figure 10.2: Hierarchical management of waste

Source: Department of Environmental Affairs [n.d.]



ENL1501/1 137

LEARNING UNIT 10: Waste minimisation 

We will explain how this hierarchy involves everyone.

 • AVOID 

Try to do anything that can prevent an item from becoming waste. Reuse instead 
of throwing away; give it away; try not to buy products unnecessarily or items with 
excessive packaging; use products for longer periods, even if they are a bit outdated.

ACTIvITY 10.1
Identify one item that can be reused to avoid making it waste. Explain how this 
can be done.

16FEEDbACK
Thinking about this will soon help you see many ways in which you can avoid waste.

 • REDUCE

This ties in with avoidance and starts at the shop: buy only what you need; buy 
products that could be reused; buy an all-purpose household cleaner; think before 
you throw anything away; find out if you need to have bottled water or whether you 
can drink from the tap.

 • REUSE

Shopping bags can be stored and reused the next time you go shopping. When they 
are no longer useful, you can use them to make mats. The government introduced 
plastic bag regulations in 2003 which banned the use of thin plastic bags so that the 
thicker ones could be reused. This was an attempt to reduce the number of plastic 
bags being thrown away and therefore to minimise windblown litter.

Glass packaging has unlimited reuse opportunities when you clean the bottle and 
store something else in it. 

ACTIvITY 10.2
Go to http://www.southafrica.info/services/consumer/plasticbags.htm#.
Uo3FvNKNmEw

The plastic bag regulations state that plastic bags can no longer be provided for 
free but have to be sold to promote recycling. What is your opinion of this?
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17FEEDbACK
You must be able to form your own opinion about whether paying for a bag will 
change people’s behaviour.

Many things can be reused instead of throwing them away.

 • RECYCLE

Recycling can be successful when there is enough waste to make new product from 
it. For example, recycled cold drink bottles can be made into T-shirts or many other 
plastic products that can be used for many years, like plastic chairs. We will talk 
more about recycling a bit later.

 • REPAIR

Instead of replacing an item, repair it. It will cost less, you will have a sense of 
accomplishment, and you will still have use of the product.

ACTIvITY 10.3
Describe a situation in or around your home where you could have repaired some-
thing instead of throwing it away. Do you think it was a wise decision to replace 
the item? Explain your answer. 

18FEEDbACK
We need to retrain our minds to get used to waste minimisation.

 • RETHINK/REDESIGN

This is specifically applicable to the manufacturing industries which can replan and 
redesign their operations to reduce the waste that is generated.

 • TREAT

Although we don’t come across these practices every day, it is important for you to 
know that some wastes are treated for reuse or before final disposal.

Incineration is used to treat (burn) medical waste to destroy the harmful elements 
and to reduce the volume before final disposal.

Sewerage is treated in wastewater works and in many cases the water is cleaned to 
drinking standards.

Lime is mixed with industrial wastewater to neutralise the acidity, e.g. sewerage, 
sludge and also contaminated soils.
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10.3 WHAT CAN bE RECYCLED?

ACTIvITY 10.4
Identify five items from your waste that can be recycled. How do you think they 
can be recycled?

19FEEDbACK
Up to 60% of the rubbish that ends up in the dustbin could be recycled.

At least 60% of a normal rubbish bin can be recycled, and yet our practice is to send 
it off to landfill. Let’s discuss some of the common recyclables in more detail.

10.3.1 Paper
Why recycle?

A ton of recycled paper saves 17 trees and almost 2 m3 of landfill space. Paper 
recycling can reduce air pollutants by 75% and water pollution by 67%.

The price of paper pulp manufactured from trees has soared in recent years. In 
response, the market produces paper and paper products using waste paper. 

Most paper products can be recycled. 

How to recycle

The key to recycling paper is to collect large quantities of clean, well-sorted, 
uncontaminated and dry paper. Paper must not be contaminated with food or 
coated with wax. 

Examples include white office paper, which has the highest grade, newspapers, 
telephone directories, mixed paper advertisement sheets, flyers, magazines, packaging, 
junk mail etc.

Staples are removed with magnets in the recycling process. Some types of glue used 
to bind books interfere with recycling. For recycling purposes it is preferable to use 
special glue that breaks down in water.

Petrochemical-based printers ink is toxic and lowers the quality of the recycled 
paper. It needs to be removed by means of bleaching, using chemicals which are 
environmentally unfriendly. Soy-based ink is an acceptable renewable alternative to 
reduce the impact on the environment.
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Paper can be recycled up to five times to make paper until the fibres become too 
short to attach to one another. Then the paper is used to make egg containers and 
other products. It can also be used for composting.

The process of recycling ties in with the production of virgin paper. This sketch 
shows the process clearly:

Figure 10.3: The paper recycling process 

Souce: Department of Environmental Affairs [n.d.]

ACTIvITY 10.5
(1) Explain how you will in your daily life separate paper and make sure that it 

gets to a recycler.

(2) Go to the library or search on the internet for information on how to make 
your own paper. Use equipment you have at home (be innovative) and try 
making paper from waste paper. Take a photo to display your attempt and 
write a short report on how you did it, and what problems you experienced.



ENL1501/1 141

LEARNING UNIT 10: Waste minimisation 

20FEEDbACK
(1) When separating paper from the rest of the waste, it is your responsibility to 

make sure it completes the entire cycle. Send it to someone or a company 
that will make paper products from it.

(2) This will give you insight into the process of using waste paper to make 
new paper products.

10.3.2 Cardboard
Boxes used for packaging are flattened, stacked and baled until there is enough for a 
full load to transport to a recycler. This goes into the waste paper stream and paper 
recycling system.

Figure 10.4:  Flattened, stacked and baled cardboard for recycling

Similar to paper, contaminated cardboard, like greasy pizza boxes, or boxes coated 
with plastic to increase strength are not acceptable. 

Innovative companies often go through the waste boxes and separate those which are 
not damaged and sell them as second-hand boxes at a reduced price to consumers.

The recycling process is the same as for paper.

10.3.3 Cans (tin/metal/steel)
Why recycle?

As you know by now, aluminium, metal and steel recycling is an established industry 
in most countries. This is regulated by strict rules to try to prevent practices like 
stealing copper wire, as is common in South Africa. Because of the high recycling value 
of waste metal and related products, initiatives are increased to promote recycling. 

By recycling 125 aluminium cans, enough energy can be saved to power one home 
for one day.

In the USA enough aluminium is thrown away per year to rebuild the entire commercial 
airline fleet every three months. In the UK £36,000,000 worth (about R650 million) 
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of aluminium is thrown away each year. More than 950 000 tons of used metal cans 
have been recovered in southern Africa since 1993.

When recycling aluminium, 95% of the energy is saved that is needed to make new 
aluminium from mining the aluminium ore called bauxite. This energy saving makes 
scrap aluminium increasingly valuable. It can be recycled without losing any quality. 
Although money is the incentive to recycle, it definitely improves the environment.

Copper is used to manufacture electricity cables. As world resources of the copper 
are dwindling, copper recycling becomes more and more important.

How to recycle

Cans for recycling should be cleaned only enough to prevent odours in order to save 
water and to prevent the presence of bees and flies. The high temperature of the 
metal recovering process deals with contamination. 

Aluminium cans can be recycled and ready to use within six weeks if enough cans 
can be collected. Separation at source is therefore essential.

New cans are manufactured from recycled cans. Recycled aluminium is melted, 
and new products or alloys are made from it without losing its quality. Aluminium 
is an integrated element in the steel-making process and is used during the refining 
process to produce “clean” steel.

Waste metals are baled and transported to recycling facilities. Before being processed, 
it must be sorted into types: steel, cast iron, copper alloys and aluminium alloys.

Figure 10.5: Metal recycling 

Source: Department of Environmental Affairs [n.d.]
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ACTIvITY 10.6
The Collect-a-Can company in South Africa dominates the recycling of beverage 
cans. 

Why, do you think, are they so successful? 

21FEEDbACK
This company has, over the last 20 years, consistently launched initiatives to col-
lect as many cans as possible.

10.3.4 Glass
Why recycle?

Glass never decomposes and there is no end to the number of times that it can be 
recycled. Recycling glass uses about 40% less energy than producing new glass from 
raw products using silica sand, lime and soda ash. During the recycling process, glass 
also generates about 50% less water pollution and 20% less air pollution. To put this 
into an understandable context: recycling 1 glass bottle saves enough electricity to 
light a 100 watt bulb for 4 hours.

How to recycle

In the past, there were several initiatives to make recycling of glass possible: refunds 
on the return of cold drink bottles were common, glass recycling stations with 
separate containers for white, brown and green glass were available in strategic places. 

New technology has changed the entire way in which glass is recycled to reduce rising 
transport costs. Laser is used to separate the different colours of glass into categories 
by using a high-speed, automated sorting system programmed to automatically identify 
and sort material by chemical composition. It can therefore sort the different colour 
glass into categories. This technology enables a glass collector to crush glass bottles 
in large skips to reduce the air in the bottles before transportation. 

Glass bottles should be reused wherever possible for storage or other purposes 
before it is sent for recycling. 
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Figure 10.6: Glass recycling

Source: Department of Environmental Affairs [n.d.]

10.3.5 Plastic
Why recycle?

Plastic products are made from polyethylene terephthalate, abbreviated as PET. 
This is a thermoplastic polymer resin of the polyester family and is used in synthetic 
fibres, beverage, food and other liquid containers. PET is most commonly used to 
manufacture cold drink bottles and is 100% recyclable.

Eleven 2-litre cold drink bottles, made from PET, can be recycled to make enough 
material for a pair of men’s trousers. Recycled plastics are also used to manufacture 
the following products used in construction: damp proof membrane, drainage pipes, 
ducting, flooring, scaffolding boards, curbstones, etc. 

How to recycle

In South Africa, PETCO is the leading organisation that coordinates and develops 
plastic recycling. It has produced guidelines on designing for recycling for 
manufacturers to promote good environmental practices.

PET is marked with a symbol indicating the type of plastic to facilitate sorting. It is 
very important not to mix plastics during recycling as it can make an entire batch 
unusable. The symbol has three thin arrows and a number in the middle to indicate 
the different types:
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TAbLE 10.1: PLASTIC RECYCLE SYMbOL

 

THe PlASTIc IDeNTIFIcATION cODe
 

Symbol
 

Type of
Plastic

 

Properties
 

common Uses
 

Recycled 
into:

 
1

 
PeT

 
 

PeT 
Polyethylene 
Terephthalate

 
 

Clear, tough, solvent 
resistant, barrier to gas and 

moisture, softens at 80˚

Soft drink and water 
bottles, salad domes,

biscuit trays, salad 
dressing and

containers

Pillow and
sleeping bag 

filling, clothing,
soft drink bottles,
carpeting, building 

insulation
 
 
 

2
 

HDPe

 

 
 

HDPe 
High Density
Polyethylene

 
 

Hard to semi-flexible, 
resistant to chemicals and
moisture, waxy surface,
opaque, softens at 75˚C,

easily coloured, processed 
and formed

Shopping bags,
freezer bags, milk
bottles, ice cream
containers, juice 

bottles, shampoo,
chemical and 

detergent bottles,
buckets, rigid 

agricultural pipe,
crates

 
Recycling bins,
compost bins,

buckets,
detergent

containers, posts,
fencing, pipes,
plastic timber

 

 
 
 

3
 

Pvc

Pvc
Unplasticised 

Polyvinyl Chloride 
PvC-U

 
 
 

Plasticised Polyvinyl
Chloride
PvC-P

Strong, tough, can be clear,
can be solvent welded, 

softens at 80˚C
 
 
 
 
 

Flexible, clear, elastic, can 
be solvent welded

Cosmetic containers,
electrical conduit,

plumbing pipes and 
fittings, blister packs,

wall cladding, roof 
sheeting, bottles

 
Garden hose, shoe 

soles, cable
sheathing, blood bags

and tubing

 
Flooring, film and 
sheets, cables,
speed bumps,

packaging,
binders, mud flaps 

and mats, new
gumboots and

shoes

 
 

4
 

lDPe

 
 

lDPe Low
density

Polyethylene

 
 

Soft, flexible, waxy surface,
translucent, softens at 70˚C,

scratches easily

 
Cling wrap, garbage 

bags, squeeze 
bottles, irrigation 

tubing, mulch film,
refuse bags

 

 
 

bin liners, pallet 
sheets

 
 

5
 

PP

 
 
 

PP
Polypropylene

 

 
 

Hard but still flexible, waxy
surface, softens at 140˚C,

translucent, withstands 
solvents, versatile

 
bottles and ice cream 

tubs, potato chip 
bags, straws,

microwave dishes,
kettles, garden

furniture, lunch boxes,
packaging tape

 
 

Pegs, bins, pipes,
pallet sheets, oil 

funnels, car 
battery cases,

trays

 
 
 

PS
 

6
 

PS-e

 

 
 

PS
Polystyrene

 
 

PS-e
Expanded 

polystyrene

Clear, glassy, rigid, opaque,
semi-tough, softens at 95˚C.

Affected by fat, acids and 
solvents, but resistant to

alkalis, salt solutions. Low
water absorption, when not 
pigmented is clear, is odour 

and taste free.
 

Special types of PS are 
available for special 

applications.

CD cases, plastic
cutlery, imitation 

glassware, low cost
brittle toys, video 

cases\
Foamed polystyrene 

cups, takeaway
clamshells, foamed 

meat trays, protective
packaging and 

building and food 
insulation

 
 

Coat hangers,
coasters, white 

ware components,
stationery trays

and accessories,
picture frames,

seed trays,
building products

 
7

 
OTHeR 

PAcKAGING

OTHeR 
PAcKAGING

In packaging, it
could be multi-layer 

materials e.g.
PE+PP.

 
Includes all resins and multi-
materials (e.g. laminates). 
Properties dependent on 
plastic or combination of 

plastics.

Automotive and 
appliance 

components,
computers,

electronics, cooler 
bottles, packaging

Plastic timber,
sleepers – looks
like wood, used 

for beach
walkways,

benches etc.

 
Source: http//oregonstate.edu/sustainabilitye/blog/wp-content/uploads/2014/01/
About-Plastic-Recycling_plastic_identificationcodes.jpg

AcTIvITY 10.7
Go to the nearest grocery shop and see how many of the above symbols you can 
find in the shop. You should ask permission from the manager of the store to do 
this. You need to sample 50 different items and keep score of which symbols are 
the most commonly used. Write down your findings.
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22FEEDbACK
You will find that there are plastics that can be reused more often and more easily 
than others and are therefore more common in products.

Plastics are recycled like this:

Figure 10.7: Plastic recycling 

Source:Department of Environmental Affairs [n.d.]

ACTIvITY 10.8
After searching on the internet, write a short report on the “Pacific Garbage Patch”.
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23FEEDbACK
You should have discovered the “unseen” harmful effect of the waste age on 
natural resources.

10.3.6 Green waste
Why recycle?

Green waste includes leaves, grass clippings, branches, food scraps, etc. In suburban 
areas up to 60% of waste bins contain this type of waste, which can be composted. 
Anything that is natural can be composted. Compost is called black gold, and is a 
natural fertiliser with many advantages:

 • increases plant growth
 • increases organic matter in the soil
 • enhances the soil microbial community
 • gives flowers a more vivid display of colours
 • increases the water-holding capacity of the soil
 • returns some nutrients and organic matter to the soil
 • suppresses soil pests
 • saves landfill space and prevents pollution

How to recycle

It is not difficult to make compost; all you need is a convenient, suitable place to 
put your green waste, and to keep on adding your compostable material. The C:N 
ratio of 1:25–30 must be maintained (C = carbon and refers to brown, dry material; 
n = nitrogen and refers to green and wet waste like grass clippings, peels and non-
protein food waste).

Numerous types of composting bins are available if you don’t have an open corner 
in your garden.

Composting should be a necessity and not an option. Information on composting is 
widely available in books and on the internet. Here are a few internet links:

http://eartheasy.com/grow_compost.html
http://www.epa.gov/compost/
http://compostguide.com/
http://life.gaiam.com/guides/compost-a-z-complete-composting-guide

Compost can be used as a soil conditioner or biogas. Bio-ethanol or biodiesel can 
be produced from it that can be used as an alternative energy source. 

ACTIvITY 10.9
Write comments on the following extract to indicate if you agree with the author 
or not. Give reasons for your answer.
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TUESDAY 8, MAY 2012

IWMSA MEDIA ALERT–Organic Waste–Opening a can of worms

Immediate Release, 08 May 2012

With waste to landfill becoming an ever critical concern, particularly in certain 
regions, the Institute of Waste Management of Southern Africa (IWMSA) calls 
to attention the necessity for managing all our waste streams, especially that 
of organic waste.

Typically, in South Africa anything from 35% to 40% of all waste that is sent 
to landfill is organic; that is, of plant or animal origin, and able to be broken 
down by other living organisms. Stan Jewaskiewitz, President of the IWMSA 
says “Something that is not often stressed, is that despite the fact that waste 
may be ‘organic’, once it reaches a landfill and decomposes under anaerobic 
conditions (where oxygen is not present), it is responsible for producing quanti-
ties of methane gas as well as releasing potentially hazardous chemicals into 
the landfill’s leachate, and thence into the groundwater.” 

“We may think that our biodegradable waste is fairly harmless, but this is 
a misconception and needs to be brought to the attention of the public. As 
matters currently stand, our landfills have limited lifespans and are becoming 
oversubscribed, while, for any number of reasons, gas to energy projects are 
not sufficiently utilised to solve the present problems,” Jewaskiewitz adds.

Our first course of action should be to minimise the amount of organic waste 
that we generate to begin with. As a basic example, in our homes, we all have 
a tendency to stock up on more fruit and vegetables than are adequate for 
our needs. As a result, many of these food items end up spoiling and have to 
be thrown away. Of course, there is the increasing need to economise, but 
we need to bear in mind that sometimes bulk purchases don’t necessarily 
represent a saving if we simply cannot use the produce before it begins to 
degrade. Secondly, we must make better use of composting methods wherever 
possible, correctly separating our waste at source. Organic matter is all too 
often consigned to the dustbin along with other refuse whilst if separated, both 
container and organic matter could be recycled. Finally, we must employ the 
most effective ways of processing what is left behind, for example vermicul-
ture, (worm farms) or Bokashi’s which are an efficient and effective means of 
producing rich composting material from organic matter, and needn’t take up 
a large amount of space. 

For more information, visit: www.iwmsa.co.za.

Source: Institute of Waste Management of Southern Africa (2012)
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24FEEDbACK
Excessive amounts of food results in food waste which has a damaging effect on 
the environment. There are many ways of preventing this.

10.3.7 Other waste

10.3.7.1 Tyres

As we mentioned in unit 8, tyres are a problem waste, since they cannot be landfilled 
and don’t degrade easily. Because of the air pockets that are formed when tyres are 
buried, the tyres constantly move upwards and will break through the final covering 
layer of the landfill, exposing the underlying waste. They also act as a breeding place 
for mosquitoes. Tyres have a high risk factor of burning when stacked in large piles; 
burning will cause tremendous air pollution and this fire is very difficult to put out. 
Tyres have been banned from landfill sites and don’t have a place of disposal other 
than authorised tyre stacks which are regulated by the Waste Tyre Regulations. 

Waste tyres do have some uses though. They can be crumbed (made into fine 
powder, granules or larger particles) and then used for tartan sports fields and for 
road building; half tyres are used to line recreational tracks; pyrolysis “melts” the 
tyre and produces tyre-derived oil, carbon black and wire.

10.3.7.2 Waste oils

Used motor oil contains heavy metals and other toxic substances that can cause 
cancer, and is considered hazardous waste. Oil spills in a water body will kill fish 
and other aquatic life. Water is considered to be polluted with oil once it has about 
10 milligrams of oil per litre of water. One litre of oil therefore has the potential to 
contaminate millions of litres of fresh water.

The ROSE FOUNDATION (Recycling Oil Saves the Environment) is a non-profit 
organisation in South Africa managing the collection, storage and recycling of used 
lubricating oil in an environmentally acceptable manner. Used oil can be recycled 
infinitely.

10.3.7.3 Car batteries

In South Africa battery centres where you buy your new battery automatically take 
your old one and send it to recyclers.

10.3.7.4 E-waste

Because of the presence of different hazardous materials which are harmful to human 
health and the environment, e-waste needs to be disposed of in an environmentally 
responsible way. eWASA (e-Waste Association of South Africa) is a non-profit 
organisation managing the establishment of a sustainable environmental system for 
South Africa and was formed in 2008.
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ACTIvITY 10.10
Make a list of recycling and recovery companies that you know of. In each instance 
indicate how accessible the company is to you.

25FEEDbACK
It is clear that a lot is already being done, and many systems are in place to par-
ticipate in recycling initiatives.

10.4 RECYCLING SYSTEMS
There are two equally important roleplayers in the recycling system: 

 • The recycler creates the opportunity to manufacture new products from recycled 
items.

 • There must be systems in place to collect waste that can be recycled.

Several other roleplayers to make recycling a success include

 • households to separate recyclables and prevent them from being landfilled
 • informal waste collectors with trollies (hawkers)
 • drop-off centres to accept household recyclables
 • small entrepreneurs with bakkies who pick up curbside recycling
 • waste pickers on landfill sites 
 • buyback centres to accept these recyclables and sell to balers 
 • buyback centres/balers to bale the waste in categories 
 • entrepreneurs who transport bales to recyclers
 • businesses that manufacture new products from the recycled material

10.5 RECYCLING SCHEME/WASTE MINIMISATION PLAN
Municipalities are mandated to minimise waste and for that purpose a waste 
minimisation plan must be compiled. The Department of Environmental Affairs 
has compiled guidelines to assist in recycling initiatives. This can be accessed at 
http://sawic.environment.gov.za/documents/232.pdf.

It is essential for a municipality to have the cooperation of the residents, and systems 
must be in place to minimise waste effectively.

The responsibility for waste minimisation lies with the waste generator, in other 
words, you and I, to commit to waste minimisation. 

Here is a simple plan for a new recycling initiative at an office park.
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STeP 1 – Decision

Decision to recycle You have made this 
decision 

Motivation:

 Duty for a clean and beautiful environment

 Opportunity for community to participate

 Save resources

  Use those already available 

  Less natural resources mined

  Environment kept intact

 Reduce waste to landfill

 Reduce transport to landfill (emissions, cost)

  Prevent pollution (landfill emissions and 
leachate)

 Create jobs 

Your motivation is put 
into words

STeP 2 – Recycling plan

Waste audit:

What comes into the property

– Deliveries to businesses

– brought in by tenants (personal) 

How to do this:

Check all deliveries

Identify waste from deliveries 
(boxes, plastics)

This will determine your plan on 
how to deal with this waste

choose one or more systems:

– Separation at source

– Two-bin system: wet & dry

 Waste stays “clean”

 Waste sorters are considered

 

Daily management by cleaning staff:

– Removed by recycler/s

– To be determined:

   •  Will you have a separate area for 
the waste?

   •  Will you have one/two persons for 
sorting with basic salary – commis-
sion from the waste sold?

(area at least 3 m x 4 m, roofed)

All tenants 

Clearly marked bins, communi-
cated to tenants

Responsibility of the clean-
ing company

Clean waste taken to the sorting 
area
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STeP 3

Invite tenants to participate

 Awareness (signs, leaflets, recycling “launch”, etc.)

 Different waste streams:

  – Glass

  – Paper

  – Plastics

  – Cans & tins

  – E-waste

  – Polystyrene

STeP 4

Find a way to remove the separated waste to “recyclers”.

STeP 5

Use the income to plough back into the participants’ activities.

ACTIvITY 10.11
Use the five-point plan above to adapt it to a project you choose to compile a waste 
management plan and to implement it for at least one month at one of the following:

 • your home
 • your nearest school
 • a nearby business
 • any other organisation of your choice

Write a report of 500 words to report on the type of business you chose, how 
you convinced the business to allow you to work out a waste minimisation plan 
for them, what the plan is, what implementation problems were experienced and 
what the benefits were to the organisation.
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26FEEDbACK
Your project will change the way people are thinking about their waste and make 
them take responsibility for the waste that is generated. 

10.6 SUMMARY
In this unit we considered recycling and what it entails. Your assignment was 
to compile a waste minimisation plan so that you could experience the difficulties 
associated with this, and to inspire you to start separation at source in your daily life.

SELF-ASSESSMENT QUESTIONS
Why must we recycle the following?

(1) Glass
(2) Plastic
(3) Garden waste
(4) Paper
(5) E-waste
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GLOSSARY OF TERMS

Notes:

(1) This glossary is a living document. Approach your lecturer if there are other 
terms and concepts in your study material which you feel require further 
explanation in this glossary.

(2) Below the list of terms for each UNIT there is space where you can add your 
own terms. 

(3) References with a single asterisk have been sourced from Exploring Life’s 
Origins.

(4) References with a double asterisk have been sourced with permission from 
PhysicalGeography.net – an educational web portal that focuses on a specific 
area of knowledge known as physical geography.  You can access the glos-
sary via the URL http://www.physicalgeography.net/ and then clicking on 
“GLOSSARY OF TERMS”.   

(5) References with a triple asterisk have been sourced from The Free Dictionary.

UNIT 1

Condensation** The change in state of matter from vapour to liquid that 
occurs with cooling. Usually used in meteorology when 
discussing the formation of liquid water from vapour. This 
process releases latent heat energy to the environment.

Deposition** Laying down of sediment transported by wind, water, or 
ice.

DNA* All modern life on earth uses three different types of 
biological molecules that each serve critical functions 
in the cell.  Proteins are the workhorse of the cell and 
carry out diverse catalytic and structural roles, while the 
nucleic acids, DNA and RNA, carry the genetic informa-
tion that can be inherited from one generation to the next. 
Deoxyribonucleic acid (DNA) is a self-replicating material 
which is present in nearly all living organisms as the main 
constituent of chromosomes. It is the carrier of genetic 
information.
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Evaporation** The process by which liquid water is converted into a 
gaseous state. Evaporation can only occur when water is 
available. It also requires the humidity of the atmosphere 
to be less than the evaporating surface (at 100% relative 
humidity there is no more evaporation). The evaporation 
process requires large amounts of energy. For example, 
the evaporation of 1 g of water at a temperature of  
100°C requires 540 calories of heat energy (600 calories 
at 0°C).

Greenhouse 
effect**

The greenhouse effect causes the atmosphere to trap 
more heat energy at the earth’s surface and within the at-
mosphere by absorbing and re-emitting longwave energy. 
Of the longwave energy emitted back to space, 90% is 
intercepted and absorbed by greenhouse gases. Without 
the greenhouse effect the earth’s average global tem-
perature would be –18 °C, rather than the present 15°C. 
In the last few centuries, the activities of humans have 
directly or indirectly caused the concentration of the ma-
jor greenhouse gases to increase. Scientists predict that 
this increase may enhance the greenhouse effect, making 
the planet warmer. Some experts estimate that the earth’s 
average global temperature has already increased by 0.3 
to 0.6 °C, since the beginning of this century, because of 
this enhancement.

Groundwater 
flow** 

Underground topographic flow of groundwater because of 
gravity.

Infiltration** The absorption and downward movement of water into the 
soil layer.

Precipitation**  Any aqueous deposit, in liquid or solid form, that devel-
ops in a saturated atmosphere (relative humidity equals 
100%) and falls to the ground generally from clouds. Most 
clouds, however, do not produce precipitation. In many 
clouds, water droplets and ice crystals are too small to 
overcome natural updrafts found in the atmosphere. As 
a result, the tiny water droplets and ice crystals remain 
suspended in the atmosphere as clouds.

RNA* All modern life on earth uses three different types of bio-
logical molecules that each serve critical functions in the 
cell.  Proteins are the workhorse of the cell and carry out 
diverse catalytic and structural roles, while the nucleic ac-
ids, DNA and RNA, carry the genetic information that can 
be inherited from one generation to the next. Ribonucleic 
acid (RNA) is  a nucleic acid present in all living cells. Its 
principal role is to act as a messenger carrying instruc-
tions from DNA for controlling the synthesis of proteins, 
although in some viruses RNA rather than DNA carries 
the genetic information.
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Runoff** The topographic flow of water from precipitation to stream 
channels located at lower elevations. It occurs when the 
infiltration capacity of an area’s soil has been exceeded. It 
also refers to the water leaving an area of drainage. Also 
called overland flow.

Sublimation** The process where ice changes into water vapour with-
out first becoming liquid. This process requires approxi-
mately 680 calories of heat energy for each gram of water 
converted.

Transpiration** The process of water loss from plants through stomata. 
Stomata are small openings found on the underside of 
leaves that are connected to vascular plant tissues. Some 
dry environment plants do have the ability to open and 
close their stomata. Transpiration is a passive process 
largely controlled by the humidity of the atmospheric and 
the moisture content of the soil. Of the transpired water 
passing through a plant, only 1% is used in the growth 
process. Transpiration also transports nutrients from the 
soil into the roots and carries them to the various cells of 
the plant.

…………………. ………………………………………….…………………………

………………… …………………………………………………………………….

………………… …………………………………………………………………….

UNITS 2 AND 3

Climate* The average weather conditions of an area recorded over 
a long period of between 30 to 35 years. 

Climate change* Term used by environmental lobby groups to describe 
human-induced changes to the climatic conditions of the 
world.

Fauna* Non-vegetative bioresources include those resources that 
originate from animals or fauna.

Flora* All plant forms that are found on land including green 
plants, non-green plants and mushrooms.

NEM* Abbreviation for National Environmental Management and 
includes several Acts, e.g. NEM:bA which is the  National 
Environmental Management: biodiversity Act 10 of 2004.

NFA* Abbreviation for National Forests Act 84 of 1998.

Weather* The observable and measurable state of the atmosphere 
in its entirety.
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…………………. …………………………………………….…………………………

………………… ……………………………………………………………………….

………………… ……………………………………………………………………….

UNIT 4

biodegrad-
able*** 

Capable of being decomposed by biological agents, espe-
cially bacteria.

Carbon 
footprint***

A measure of the amount of carbon dioxide released into 
the atmosphere by a single endeavour or by a company, 
household, or individual through day-to-day activities over 
a given period.

Consumer*** One that consumes, especially one that acquires goods or 
services for direct use or ownership rather than for resale 
or use in production and manufacturing.

Detergent*** A cleansing agent, especially a surface-active chemical 
such as an alkyl sulphonate, widely used in industry, laun-
dering, shampoos, etc.

Manufactur-
ing*** 

To make or process (a raw material) into a finished 
product, especially by means of a large-scale industrial 
operation. 

Marketing*** The activities, such as advertising, packaging and selling, 
involved in transferring goods from the producer to the 
consumer.

Packaging*** The manner in which something, such as a proposal or 
product, or someone, such as a candidate or author, is pre-
sented to the public.

………………… ………………………………………………………………………….

……..…………. ………………………………………………………………………….

………….…….. …………………………………………………………………………..
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buffer zone*** Generally a zonal area that lies between two or more other 
areas (often, but not necessarily, countries). Depending on 
the type of buffer zone, the reason for it may be to segre-
gate regions or to conjoin them.

Leachate*** Leachate is any liquid which, in passing through matter, 
extracts solutes, suspended solids or any other component 
of the material through which it has passed.

Recycling*** A process to change materials (waste) into new products 
to prevent waste of potentially useful materials, reduce the 
consumption of fresh raw materials, reduce energy usage, 
reduce air pollution (from incineration) and water pollution 
(from landfilling) by reducing the need for “conventional” 
waste disposal, and to lower greenhouse gas emissions 
as compared to plastic production. Recycling is a key com-
ponent of modern waste reduction and is the third compo-
nent of the “reduce, reuse, recycle” waste hierarchy.

vermin*** Pests or nuisance animals, especially those that threaten 
human society by spreading diseases or destroying crops 
and livestock.

Waste 
minimisation***

The process and policy of reducing the amount of waste 
produced by a person or a society. 

Waste 
pickers***

A person who salvages reusable or recyclable materials 
thrown away by others to sell or for personal consumption.

…………………. …………………………………………….…………………………

………………… ……………………………………………………………………….

………………… ……………………………………………………………………….
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