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Resource efficiency
Human intelligence allowed the development of civilisations. Knowledge 
grew and people developed an ability to exploit the environment in a way 
denied to other species. Economies developed according to a linear 
model where resources were obtained, products were manufactured and 
were ultimately disposed of. The supply of resources seemed limitless  
while the human population was small. 

Today we face potential shortages of food, water, fuel, timber and critical 
materials. Historical events have been driven by drought, famine and 
climate events, and continue to be. Our current wasteful use of the limited 
available resources cannot be sustained.

Travelling to Mars
In recent years there has been much publicity about a proposed manned 
mission to Mars. It would be a one-way trip, mainly because it would be 
virtually impossible to bring along a second rocket large enough to make 
the return journey.

The outward journey would take several years during which the astronauts 
would need food, water and oxygen. The only realistic way the crew could 
get these essentials would be to recycle them. They would need to grow 
the necessary food and recycle all waste. With only a limited amount of 
materials they could not afford to waste anything.

Spaceship Earth
The Earth is a somewhat larger spaceship. It travels around the Sun at 
a speed of almost 30 kilometres per second! (You can easily work this 
out.) The supply of resources such as food, water, fuel and minerals is 
not limitless. We are already running out of certain materials and fossil 
fuels and as a result there is a growing realisation that we need to use the 
available resources more efficiently and sustainably.

Resource efficiency
Resource efficiency can be defined as using Earth’s resources in a 
sustainable way while minimising any negative environmental impact.  
The ideal aspired to in Europe and elsewhere is the circular economy.  
It is based on ecological equilibrium. 

Nutrients circulate. Biological nutrients come from the biosphere and return 
there. Technical nutrients are meant to circulate, with waste and pollution 
eliminated. Energy sources must be renewable. The aim is to achieve a 
sustainable civilisation in which all people can live in prosperity without 
endangering the welfare of future generations.

A completely circular economy is probably unattainable but practical steps 
can be taken to make our use of resources more efficient.

be recovered and re-used or dismantled to their basic components.  
In the future, any manufactured item will have to be capable of undergoing 
that process. We may yet lease items rather than buy them – pay for the 
use rather than the ownership of an object. Progress will not be impaired 
as recovered materials will be used to manufacture more technologically 
advanced equipment. We will still be able to have the newest iPad or 
costume but to a more restrained degree than today.

Modern technology has produced more efficient miniaturised machines 
but has created other problems. It has made it simpler and cheaper to buy 
new rather than repair. Electronic circuit boards that have revolutionised 
computer technology are not easily recycled and so often go to landfill.

It must be stated that the technology to disassemble appliances and  
re-use all of their components is in its infancy. It will be developed because 
it must be. Earth’s resources are finite and continuing as we are will 
exhaust them. Waste materials are damaging the ecosystems on which 
we depend. Landfill pollutes water supplies. Plastics block waterways and 
choke animals. Burning of plastics produces toxic chemicals. Plastics are 
broken down physically over time to small particles. Such microplastics 
are widespread in the oceans where they are ingested by birds and fish.  
As these particles move up the food chain people are also affected. 

Future cities
City planning will continue to grow in importance. More houses will be 
built for passive heating and cooling. There will probably be more green 
roofing which, along with green spaces, will promote biodiversity. Large 
blocks may include facilities for producing their own food. Public transport 
will become much more attractive to people.

Prospects
The present use of the Earth’s resources is unsustainable. Even if supplies 
of fossil fuels were limitless, the environmental cost of not reducing their 
use is too high. The current unsustainable economic model requires ever-
increasing prosperity, production and consumption so that corporations 
remain profitable. 

Major steps towards resource efficiency are being made but are only a 
beginning. Earth’s resources in fuel, minerals, soil, ecosystems and water 
are being rapidly depleted in the face of a growing population which rightly 
aspires to have a decent standard of living. Changes in thinking and 
concerted action worldwide are required.

Food and water
Prevention of waste is the best practical measure. Strict rules regarding the 
application of fertilisers such as the European Nitrates Directive ensure 
that land is made productive while waterways are not polluted. Moreover, 
controlled fertiliser application means less resources (energy and material) 
are used in manufacture. The use of organic matter such as plant or animal 
waste as a fertiliser improves the soil’s retention of water and carbon, while 
helping to prevent erosion. Rainwater harvesting on farms and elsewhere 
prevents destructive flooding and eases demand for water supplies. Other 
practices, such as drip irrigation, winter crops and companion planting, 
reduce water demand or preserve soil integrity.

Precision farming 
Advances in science are allowing more precision farming. Data from 
sensors worldwide about weather, soil erosion, soil temperatures etc., 
can be uploaded to the cloud which farmers and suppliers can access 
with a view to planning. Cameras can be placed in animal enclosures, 
sensors can be implanted in animals – the farmer can view the livestock or 
assess the data remotely on a mobile phone. However, these systems are 
economically viable only on larger farms. Training is required and issues on 
data ownership are not fully resolved.

Transport and storage costs can be minimised by producing food near 
where it will be consumed. Crops may yet be grown hydroponically 
in cities or on green rooftops. So-called vertical farms have been 
constructed in many large cities. 

A major shift from animal towards  
plant-based diets would make land  
far more productive due to plants 
being primary producers. This  
would involve a culture change.  
At present, most of an animal or  
plant is inedible to humans and 
often goes to waste. In fact, much 
wool is disposed of due to lack of 
demand. Advances in biochemistry 
may make it possible to extract or 
synthesise useful compounds from 
currently unusable biomass.

Animal waste (and remains from  
crop cutting) can be used as fertiliser 
but is a pollution hazard. In places,  
it is composted to yield methane 
(biogas) which can be used as  
vehicle fuel. This practice is set to 
grow in order to reduce fossil fuel 
dependency. It also prevents 
methane, a powerful greenhouse 
gas, from entering the atmosphere.

Industry and materials
Recycling, while very desirable, is not a panacea as recycled materials are 
often of inferior quality to the original. There is still waste and the process is 
energy-intensive. The true circular economy, where nothing is wasted and 
everything is re-used, will require a major change in thinking and behaviour. 
Instead of being scrapped after a time, Items such as cars, televisions, 
clothes etc., will be repaired or recycled. Where possible, working parts will 
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The Environmental Protection Agency is at the front line of 
environmental protection and policing.  It monitors changes in 
environmental trends to detect early warning signs of neglect 
or deterioration.

Protecting our environment is a huge responsibility, and the 
EPA works with a number of organisations that carry out 
specific environmental functions. The EPA is an independent 
public body established under the Environmental Protection 
Agency Act, 1992. The other main instruments from which it 
derives its mandate are the Waste Management Act, 1996, 
the Protection of the Environment Act, 2003 and Radiological 
Protection (Miscellaneous Provisions) Act 2014.

The EPA has a wide range of functions to protect the 
environment, and its primary responsibilities include:

•     Environmental licensing
•     Enforcement of environmental law
•     Environmental planning, education and guidance
•     Monitoring, analysing and reporting on the environment
•     Regulating Ireland’s greenhouse gas emissions
•     Environmental research development
•     Strategic environmental assessment
•     Waste management
•     Radiological protection 

For further information visit www.epa.ie or @EPAIreland  
on Twitter. 

Find this and other lessons on www.sta.ie

Critical resources for the European Union 
The 20 raw materials listed here are critical because their impact on the 
economy is high compared with most of the other raw materials and 
also because of the risk of supply shortage. Their supply risk is mainly 
due to the fact that much of the worldwide production comes from a 
handful of countries. Suitable substitutes for most of these materials are 
not easily available and recycling rates are currently low. 
The order of the resources 
in the table is of decreasing 
substitutability. 

Source: 2014 Communication On the review 
of the list of critical raw materials for the EU 
and the implementation of the Raw Materials 
Initiative 
https://ec.europa.eu/growth/sectors/
raw-materials/specific-interest/
critical_en

Vertical farms are particularly suitable for  
growing leafy vegetables.
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Syllabus References
The main syllabus references for the lesson are:

Leaving Cert Geography (p. 26)
• Economic activities have an environmental impact. 
• Students should study the use of renewable and non-renewable 

resources in the economy, the impact of the burning of fossil fuels 
and the use of alternative energy sources

Leaving Cert Chemistry (p. 32)
• Recycling of aluminium.
• Environmental aspects of iron and steel production.

Leaving Cert Biology (p. 11)
• Definition of “conservation”. “Waste management” – problems 

associated with waste disposal. Importance of waste 
minimisation.

Science and Technology in Action is also widely used in Junior 
Certificate Science and in Transition Year. 

Student Activities
1. What is grey water? How can it be used? Do you think there  

is enough of it produced in your home or school to make its  
use worthwhile?

2. Make a list of critical materials. What are their uses? How might 
their supply be disrupted?

3. Lead was considered a critical material at one time. What were  
it main uses and what has now replaced it?

4. Find out about projects run by aid agencies in poorer  
countries and how they get results on minimal resources  
and through recycling.

5. (Class activity) In May 2014 the European Commission published 
an updated list of 20 critical raw materials: antimony, beryllium, 
cobalt, fluorspar, gallium, germanium, indium, magnesium, 
natural graphite, niobium, platinum group metals, heavy rare 
earths, light rare earths, tungsten, borates, chromium, coking 
coal, magnesite, phosphate rock and silicon. For one of these 
materials investigate why it is critical, where is it sourced and 
what its main uses are.  
https://ec.europa.eu/growth/sectors/raw-materials/specific-
interest/critical_en

6. It takes 4.2 kJ of energy to raise the temperature of 1 kg of water  
by 1 degree. 1 unit of electricity = 3600 kJ. Measure the 
temperatures of the hot and cold water in your home. Estimate  
the mass of water you use in a shower (1 litre ≈ 1 kg). Calculate 
the amount of energy you use in heating water for showers over  
a year. How much does this energy cost? How could you reduce 
the amount of water and energy wasted in this way. 

Did You Know?
• Even in the 19th century there were people, including Leo Tolstoy 

and John Ruskin, who did not see the industrial revolution as 
a blessing. In 1968, the ‘de-growth’ concept was developed by 
the Club of Rome in its report ‘The limits to growth’. It warned 
that continual growth in production and consumption would have 
ecological consequences. The de-growth concept advocates 
the reduction of production and consumption to a level that the 
planet can sustain. People in theory would enjoy life less through 
consumption and more through work-sharing, culture  
and devoting more time to one another.

• In the EU, the average person consumes 16 tonnes of materials 
annually and generates 6 tonnes of waste, of which 3 tonnes  
go to landfill. The same person wastes 180 kg of food annually.

• Microbeads are plastic beads typically less than 1 mm in 
diameter. They are commonly added to exfoliating gels and to 
toothpaste. Eventually the end up in the sea where they are 
ingested by fish. Biodegradeable alternatives are available. 

Biographical Notes
Dame Ellen MacArthur (1976 - )

Ellen MacArthur was born Derbyshire, England, in 1976. Her parents 
were teachers. She had an adventurous streak and became a 
yachtswoman, completing many trips both solo and with crew. From 
2005 to 2008 she held the record for the fastest solo time around 
the world. Retiring from yachting, she founded the Ellen MacArthur 
Foundation which provides education and support in the promotion  
of the circular economy.

Walter R Stahel (1946 - )

Walter Stahel was born in Switzerland in 1946. He was originally an 
architect but became involved with others in promoting a sustainable 
world economy. His ideas were that cars, buildings and other goods 
should be repaired, up-graded and have their service lives extended 
rather than waste resources in replacing them. The concept came  
to be known as the circular economy. He was a co-founder of the  
Product Life Institute in Geneva and has worked for many 
organisations worldwide. He is the author of ‘The Performance 
Economy’ and ‘The limits of certainty’.

Learning Outcomes
On completion of this lesson, students should be able to: 

• Discuss the meaning of resource efficiency and its necessity  
in a world of dwindling resources

• Outline how resource efficiency is being addressed at present  
and how it may be addressed in the future

• Explain what is meant by the term ‘circular economy’
• Describe how precision farming can be implemented
• Discuss the reasons why some resources are regarded as ‘critical’  

and what steps may be taken to recycle the material or replace  
it with one that is more abundant.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Hubbert Peak Theory. Hubbert predicted that fossil fuel 
production would rise, peak and decline. It would follow a bell-
shaped curve. (Thanks to improved techniques, it is lasting longer 
than originally predicted.) His model is not disputed in principle 
and has been applied to non-renewable resources in general. 

• Critical materials. These are defined as materials vital to a 
country’s well-being whose supply can be potentially disrupted. 
Examples of materials currently regarded as critical are graphite, 
chromium, tungsten and borate. Mercury was once considered 
a critical material but substitute materials were employed after it 
was proven to be toxic.

• Food wastage begins before it ever reaches the shop shelves. 
Animals and plants can be lost to disease and through accidents. 
Storage and transport facilities may be inadequate. Perfectly 
good food may be discarded just because its size or shape.

True/False Questions

a) New skills and technologies will be needed to properly  
embrace the circular economy. T F

b) Using wind as an energy source involves no environmental  
degradation. T F

c) Miniature electronic components are easy to repair and recycle. T F
d) Rainwater harvesting is a very recent invention. T F
e) Whether a material is critical or not depends on a combination  

of factors. T F
f) It is possible for renewable food sources to be over-exploited. T F
g) Large amounts of plastic have got into the oceans. T F
h) Worldwide, less material went to landfill in 2016 than 10 years  

previously. T F
i) Communities around the world have suffered from water  

shortages. T F

j) Deforestation has no environmental or economic consequences. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms?  
Revising terminology is a powerful aid to recall and retention.

biodiversity, biogas, biological nutrients, biomass, circular economy, 
cloud, companion planting, critical materials, drip irrigation, European 
Nitrate Directive, green rooftops, hydroponics, linear model, methane, 
microplastics, passive heating and cooling, precision farming, primary 
producers, rainwater harvesting, resource efficiency, smart farming, 
sustainable, technical nutrients, winter crops.
Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 
Leaving Certificate Chemistry (HL) 2012, Q. 11 c
Bauxite from Africa is transported to Aughinish in Co. Limerick, where 
it is converted to pure alumina (Al2O3). The alumina is then shipped to 
Russia where aluminium metal is  produced from it by electrolysis.

(i)  Describe the chemical processes used to produce pure alumina 
from bauxite.

(ii)  Draw a labelled diagram of the electrolytic cell  
used to produce aluminium metal from alumina. 

(iii)  Explain why the recycling of aluminium is 
environmentally desirable.

Leaving Certificate Biology (HL) 2014, Q. 15 c
(i)  Name three factors can that affect human population.

(ii)  Suggest two reasons why the human population increased so 
rapidly from the mid-1800s.

(iii)  Suggest what could happen to biological diversity as the human 
population continues to increase.

(iv)  The vast amount of waste generated is one of the consequences 
of this huge increase. Mention the three main ways in which 
waste can be minimised.

(v)  What is pollution?

(vi)  What is the role of microorganisms in pollution control?

Leaving Certificate Biology (OL) 2010, Q. 10 c 
“The great pressure put on wildlife by the growing human population 
has caused many species to become extinct. Habitat destruction,  
over-exploitation and environmental pollution have been the main 
causes. There is a clear need for conservation if such a trend is to be 
halted. Conservation has many practical outcomes from which humans 
will benefit in future years.” (Adapted from Advanced Biology, 3rd 
Edition, J. Simpkins, J. I. Williams)

(i)  Explain the underlined words from the passage.

(ii)  State the effect of any one named pollutant.

(iii)  Outline one conservation measure carried out by one of the 
following industries: agriculture or forestry or fisheries.

(iv)  Name one problem associated with waste disposal.

(v)  State one role of microorganisms in waste management.

Leaving Certificate Biology (OL) 2012, Q. 11 c
Improper waste disposal may cause pollution.

(i)  State any two types of pollution associated with waste disposal.

(ii) Give one example of a waste associated with agriculture or 
forestry or fisheries. State how the named waste is managed.

(iii)  Give three ways to minimise waste. Give one example of the use 
of micro-organisms in waste management.
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architect but became involved with others in promoting a sustainable 
world economy. His ideas were that cars, buildings and other goods 
should be repaired, up-graded and have their service lives extended 
rather than waste resources in replacing them. The concept came  
to be known as the circular economy. He was a co-founder of the  
Product Life Institute in Geneva and has worked for many 
organisations worldwide. He is the author of ‘The Performance 
Economy’ and ‘The limits of certainty’.

Learning Outcomes
On completion of this lesson, students should be able to: 

• Discuss the meaning of resource efficiency and its necessity  
in a world of dwindling resources

• Outline how resource efficiency is being addressed at present  
and how it may be addressed in the future

• Explain what is meant by the term ‘circular economy’
• Describe how precision farming can be implemented
• Discuss the reasons why some resources are regarded as ‘critical’  

and what steps may be taken to recycle the material or replace  
it with one that is more abundant.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Hubbert Peak Theory. Hubbert predicted that fossil fuel 
production would rise, peak and decline. It would follow a bell-
shaped curve. (Thanks to improved techniques, it is lasting longer 
than originally predicted.) His model is not disputed in principle 
and has been applied to non-renewable resources in general. 

• Critical materials. These are defined as materials vital to a 
country’s well-being whose supply can be potentially disrupted. 
Examples of materials currently regarded as critical are graphite, 
chromium, tungsten and borate. Mercury was once considered 
a critical material but substitute materials were employed after it 
was proven to be toxic.

• Food wastage begins before it ever reaches the shop shelves. 
Animals and plants can be lost to disease and through accidents. 
Storage and transport facilities may be inadequate. Perfectly 
good food may be discarded just because its size or shape.

True/False Questions

a) New skills and technologies will be needed to properly  
embrace the circular economy. T F

b) Using wind as an energy source involves no environmental  
degradation. T F

c) Miniature electronic components are easy to repair and recycle. T F
d) Rainwater harvesting is a very recent invention. T F
e) Whether a material is critical or not depends on a combination  

of factors. T F
f) It is possible for renewable food sources to be over-exploited. T F
g) Large amounts of plastic have got into the oceans. T F
h) Worldwide, less material went to landfill in 2016 than 10 years  

previously. T F
i) Communities around the world have suffered from water  

shortages. T F

j) Deforestation has no environmental or economic consequences. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms?  
Revising terminology is a powerful aid to recall and retention.

biodiversity, biogas, biological nutrients, biomass, circular economy, 
cloud, companion planting, critical materials, drip irrigation, European 
Nitrate Directive, green rooftops, hydroponics, linear model, methane, 
microplastics, passive heating and cooling, precision farming, primary 
producers, rainwater harvesting, resource efficiency, smart farming, 
sustainable, technical nutrients, winter crops.
Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 
Leaving Certificate Chemistry (HL) 2012, Q. 11 c
Bauxite from Africa is transported to Aughinish in Co. Limerick, where 
it is converted to pure alumina (Al2O3). The alumina is then shipped to 
Russia where aluminium metal is  produced from it by electrolysis.

(i)  Describe the chemical processes used to produce pure alumina 
from bauxite.

(ii)  Draw a labelled diagram of the electrolytic cell  
used to produce aluminium metal from alumina. 

(iii)  Explain why the recycling of aluminium is 
environmentally desirable.

Leaving Certificate Biology (HL) 2014, Q. 15 c
(i)  Name three factors can that affect human population.

(ii)  Suggest two reasons why the human population increased so 
rapidly from the mid-1800s.

(iii)  Suggest what could happen to biological diversity as the human 
population continues to increase.

(iv)  The vast amount of waste generated is one of the consequences 
of this huge increase. Mention the three main ways in which 
waste can be minimised.

(v)  What is pollution?

(vi)  What is the role of microorganisms in pollution control?

Leaving Certificate Biology (OL) 2010, Q. 10 c 
“The great pressure put on wildlife by the growing human population 
has caused many species to become extinct. Habitat destruction,  
over-exploitation and environmental pollution have been the main 
causes. There is a clear need for conservation if such a trend is to be 
halted. Conservation has many practical outcomes from which humans 
will benefit in future years.” (Adapted from Advanced Biology, 3rd 
Edition, J. Simpkins, J. I. Williams)

(i)  Explain the underlined words from the passage.

(ii)  State the effect of any one named pollutant.

(iii)  Outline one conservation measure carried out by one of the 
following industries: agriculture or forestry or fisheries.

(iv)  Name one problem associated with waste disposal.

(v)  State one role of microorganisms in waste management.

Leaving Certificate Biology (OL) 2012, Q. 11 c
Improper waste disposal may cause pollution.

(i)  State any two types of pollution associated with waste disposal.

(ii) Give one example of a waste associated with agriculture or 
forestry or fisheries. State how the named waste is managed.

(iii)  Give three ways to minimise waste. Give one example of the use 
of micro-organisms in waste management.
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Syllabus References
The main syllabus references for the lesson are:

Leaving Cert Geography (p. 26)
• Economic activities have an environmental impact. 
• Students should study the use of renewable and non-renewable 

resources in the economy, the impact of the burning of fossil fuels 
and the use of alternative energy sources

Leaving Cert Chemistry (p. 32)
• Recycling of aluminium.
• Environmental aspects of iron and steel production.

Leaving Cert Biology (p. 11)
• Definition of “conservation”. “Waste management” – problems 

associated with waste disposal. Importance of waste 
minimisation.

Science and Technology in Action is also widely used in Junior 
Certificate Science and in Transition Year. 

Student Activities
1. What is grey water? How can it be used? Do you think there  

is enough of it produced in your home or school to make its  
use worthwhile?

2. Make a list of critical materials. What are their uses? How might 
their supply be disrupted?

3. Lead was considered a critical material at one time. What were  
it main uses and what has now replaced it?

4. Find out about projects run by aid agencies in poorer  
countries and how they get results on minimal resources  
and through recycling.

5. (Class activity) In May 2014 the European Commission published 
an updated list of 20 critical raw materials: antimony, beryllium, 
cobalt, fluorspar, gallium, germanium, indium, magnesium, 
natural graphite, niobium, platinum group metals, heavy rare 
earths, light rare earths, tungsten, borates, chromium, coking 
coal, magnesite, phosphate rock and silicon. For one of these 
materials investigate why it is critical, where is it sourced and 
what its main uses are.  
https://ec.europa.eu/growth/sectors/raw-materials/specific-
interest/critical_en

6. It takes 4.2 kJ of energy to raise the temperature of 1 kg of water  
by 1 degree. 1 unit of electricity = 3600 kJ. Measure the 
temperatures of the hot and cold water in your home. Estimate  
the mass of water you use in a shower (1 litre ≈ 1 kg). Calculate 
the amount of energy you use in heating water for showers over  
a year. How much does this energy cost? How could you reduce 
the amount of water and energy wasted in this way. 

Did You Know?
• Even in the 19th century there were people, including Leo Tolstoy 

and John Ruskin, who did not see the industrial revolution as 
a blessing. In 1968, the ‘de-growth’ concept was developed by 
the Club of Rome in its report ‘The limits to growth’. It warned 
that continual growth in production and consumption would have 
ecological consequences. The de-growth concept advocates 
the reduction of production and consumption to a level that the 
planet can sustain. People in theory would enjoy life less through 
consumption and more through work-sharing, culture  
and devoting more time to one another.

• In the EU, the average person consumes 16 tonnes of materials 
annually and generates 6 tonnes of waste, of which 3 tonnes  
go to landfill. The same person wastes 180 kg of food annually.

• Microbeads are plastic beads typically less than 1 mm in 
diameter. They are commonly added to exfoliating gels and to 
toothpaste. Eventually the end up in the sea where they are 
ingested by fish. Biodegradeable alternatives are available. 
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Ellen MacArthur was born Derbyshire, England, in 1976. Her parents 
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to be known as the circular economy. He was a co-founder of the  
Product Life Institute in Geneva and has worked for many 
organisations worldwide. He is the author of ‘The Performance 
Economy’ and ‘The limits of certainty’.
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Bauxite from Africa is transported to Aughinish in Co. Limerick, where 
it is converted to pure alumina (Al2O3). The alumina is then shipped to 
Russia where aluminium metal is  produced from it by electrolysis.

(i)  Describe the chemical processes used to produce pure alumina 
from bauxite.

(ii)  Draw a labelled diagram of the electrolytic cell  
used to produce aluminium metal from alumina. 

(iii)  Explain why the recycling of aluminium is 
environmentally desirable.

Leaving Certificate Biology (HL) 2014, Q. 15 c
(i)  Name three factors can that affect human population.

(ii)  Suggest two reasons why the human population increased so 
rapidly from the mid-1800s.

(iii)  Suggest what could happen to biological diversity as the human 
population continues to increase.

(iv)  The vast amount of waste generated is one of the consequences 
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(ii)  State the effect of any one named pollutant.

(iii)  Outline one conservation measure carried out by one of the 
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Improper waste disposal may cause pollution.

(i)  State any two types of pollution associated with waste disposal.

(ii) Give one example of a waste associated with agriculture or 
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