
 
 

Energy Management 

What you need to know: 

Global energy supply and demand- the distribution of demand and supplies of energy 

Impacts of energy security 

How energy supplies can be increased 

Advantages and disadvantages of extracting a fossil fuel 

Sustainable energy supplies 

The Chambamontera micro-hydro scheme- Case Study. 

 

Global energy supply and demand 

High energy consumption suggests a growing demand for industry, transport and domestic use. Countries 

with high energy consumption are often HICs and include USA, Canada, Australia and much of Europe. 

Countries with low energy consumption are often LICs and include most of Africa and parts of south east 

Asia. 

The balance between energy supply (production) and demand (consumption) determines the level of 

energy security. If supply exceeds demand then a country has an energy surplus. If demand exceeds 

production, there is an energy deficit and the country suffers from energy insecurity. 

 

Region Energy security Energy sources 

Russia and Eastern 
Europe 

Energy surplus • Large reserves of natural gas and oil 

• Uranium resources which can be used for nuclear 
energy 

Western Europe Energy insecurity 
(deficit) 

• Dependent on energy imports, particularly oil and 
gas 

• Low energy efficiency  

Middle East Energy surplus • Large coal reserves 

• Unstable political regimes affect fuel supply 

North America Energy insecurity • Large coal reserves 

• Huge energy consumption 

• Deficit in energy until technological advances 
allowed exploitation of oil shale 

Asia Energy insecurity • Large coal and uranium deposits 

• Rapidly increasing demand outstrips supply 

Sub-Saharan Africa Energy insecurity • Depends on foreign TNCs to exploit reserves, for 
example Nigerian oil 

• Limited energy supplies with rising rates of 
consumption 

 

What factors affect energy supply? 

Cost of exploitation and production 

Some energy sources are costly to exploit. Oil rigs and pipelines require huge investment. Nuclear power 

stations are expensive to build 



 
 

Technology 

Technological advances means remote of difficult environments can now be exploited. It has also made the 

exploitation of shale gas by fracking possible. It can reduce the cost of exploitation. 

Physical factors 

The geology of an area determines the location and availability of fossil fuels. Coal is formed from 

vegetation laid down and altered by pressure and heat over millions of years. Natural gas and oil is trapped 

in folded layers of rocks. Geothermal energy is produced in areas of tectonic activity like Iceland and the 

Pacific Rim. 

Political factors 

Political factors affect decisions about which energy sources to exploit and from which countries energy 

can be obtained.  

Climate 

The amount of sunshine and wind influence the availability of solar energy and wind energy. Tidal power 

needs a large tidal range in order to be effective. HEP (hydro-electric power) needs a suitable dam site, 

often in sparsely populated mountainous areas with high rainfall.  

 

Why is energy consumption increasing? 

Economic development 

• The wealthier the country, the higher the demand for energy is 

• In 2035 NEEs will account for 90% of the growth in energy demand 

• India has a rapidly growing economy due to industrialising and greater wealth. Rising energy 

demands are expected to follow 

Rising population and technology 

• By 2050 it is predicted there will be another 1.5 billion people on the planet. That’s a lot more 

people needing energy 

• Increasing use of technology- need more energy to run these 

• As wealth and quality of life increases more people want the use of vehicles, lighting and heating.  

 

Impacts of energy insecurity 

What can be done about energy insecurity? 

Methods include: 

• Exploit a countries own energy sources 

• Reach agreements with other countries  to import energy 

• Reduce its energy consumption through new technologies or greater energy saving.  

Exploiting resources in difficult and sensitive areas 



 
 

Energy resources exist in some of the world’s most hotile, dangerous and environmentally sensitive regions 

e.g  the Amazon and Antarctica. Future exploitation of these countries depends of technology advances 

enabling exploitation and the environmental impacts of exploitation.  

Case Study- Exploiting energy resources in the Arctic 

• Predicted to hold 13% (90 billion barrels) of the world’s undiscovered oil resources and 30% of its 

unexploited natural gases.  

• Exploitation is difficult and expensive 

• Oil spills would have drastic environmental impacts on the Arctic ecosystem 

• Economic factors: higher wages for workers, drilling equipment may sink during the summer thaw, 

long distances and limited transportation increases transport costs and special equipment is 

needed to withstand extreme temperatures.  

• Environmental factors- strict environmental controls are needed to prevent damage 

• Political factors-political issues develop because the territory north of the Arctic Circle is claimed by 

eight countries 

 

Impacts of energy insecurity on food production 

Food production uses 30% of global energy. Energy is used to power farm machinery, store farm produce 

and to manufacture fertilisers and chemicals.  

Agriculture is also an nergy generator. Use of biofuels has increased in response to concers about carbon 

dioxide emissions. Use of biofuels like maize and sugar can have contributed significantly to increased food 

prices. In addition, biofuels are often grown on land previously used for growing food crops.  

 

In some LICs such as Tanzania and Mali firewood is the main source of energy. Instead of working on the 

land, people- often women- have to spend hours walking to collect the wood. This impacts on food 

production in regions with high food insecurity. 

Impacts of energy insecurity on industry 

Energy is essential for industry as a source of power and a raw material. Oil, for example, has many uses in 

manufacturing chemicals, fuels, plastics and pharmaceuticals. Some countries suffer from shorts falls in 

electricity production, resulting in frequent power cuts. In Pakistan, regular power cuts can last for20 hours 

a day. This costs the country an estimated 4% of its GDP. Energy shortages had led to the closure of more 

alone. Pakistan relies heavily on imported oil which makes energy expensive as well as insecure.  

Potential for conflict 

Shortages of energy can lead to political conflict when one state holds a bigger share of an energy 

resource. For example, Russia controls 25% of the world’s natural gas supplies. It wcould put pressure on 

its customers – mostly in Western Europe – by raising prices or even cutting off supplies. 

The Miuddle East produces 40% of the world’s gas and 56% of its oil. The Gulf and Iraq wards in the 1990ss 

and 2000s were driven by the West’s fear of a global oil shortage and rising prices.  

Strategies to increase energy supply 

What are the options for increasing energy supplies? 



 
 

1. Develop and increase the use of renewable (sustainable) sources of energy, such as wind, solar and 

HEP 

2. Continue to exploit non-renewable fossil fuels such as oil and gas and develop the use of nuclear 

power.  

 

 

Renewable energy 
source 

How does it work? Can it increase energy supplies? 

Biomass Energy produced by burning organic 
matter 

• Burning dung or plant matter 

• The production of biofuels 

• Can create smoky, unhealthy conditions 

• Fuelwood supplies are limited 

Wind Turbines on land or at sea are turned 
by the wind to generate electricity 

• In 2014, wind power met 10% of the UK’s 
electricity demand 

• Considerable potential 

Hydro-electric 
power (HEP) 

Large-scale dams and smaller micro-
dams create enough water to turn 
turbines and generate electricity 

• Expensive and controversial 

• An important energy soiurce in several 
countries. It currently contributes 85% of 
global renewable electricity.  

Tidal Turbines within barrages (dams) built 
across the river estuaries use rising 
and falling ties to generate electricity.  

Very few due to high costs and environmental 
concerns 

Geothermal Energy Water heated underground in contact 
with hot rocks creates steams that 
drives and turns turbines to create 
electricity 

• Limited to tectonically active countries 

• The USA has 77 plants 

• It provides 30% of Iceland’s energy 

Wave Waves force air into a chamber where 
it turns a turbine linked to a 
generator.  

• First one built in 2008 by Portugal 

• Expensive and environmental concerns 

Solar Photovoltaic cells mounted on solar 
panels convert sunlight into electricity 

• Seasonal 

• Solar farms need a lot of space 

• Great potential in some LICs with high 
levels of sunshine 

 

 

Non-renewable energy sources 

These are unsustainable. At some point the economic and environmental costs of these resources will 

become too high. Or they will run out. 

Fossil fuels 

These are sources of energy formed from organic matter millions of years ago. They include coal, gas and 

oil. Although limited, there are still plenty of resources left in the world. Despite high carbon dioxide 

emissions they remain important from electricity production. Carbon capture techniques can help 

overcome the environmental impact. 

Nuclear power 



 
 

Nuclear power stations are very expensive to build. However, the cost of raw material uranium is relatively 

low because small amounts are used. The main problem with nuclear power is disposal of the radioactive 

waste. It can remain dangerous for longer than 100 years. Despite the good safety record, there is 

considerable opposition. There is fear of further accidents like those at Chernobyl, or Fukushima after the 

Japanese tsunami in 2011. 

Gas a non-renewable resource 

What is natural gas? 

Natural gas is a hydrocarbon. Like oil, natural gas forms from the decomposition of organisms deposited on 

the seabed millions of years ago. This is why it is called a fossil fuel. The organic matter was buried by 

layers of sediment and heated by compression. Lack of oxygen produced thermal reactions that converted 

the organic material into hydrocarbons. 

The colourless and odourless natural gas rises up through crack and pores (holes) in the overlying rocks. It 

then collects in concentrations called reservoirs. It is from these reservoirs that natural gas is extracted. 

Where is natural gas found? 

Recently technology has allowed shale gas to be 

extracted. The 4 biggest reserves are as follows: 

China: 31.6 trillion cubic metres 

USA: 24.4 trillion cubic metres 

Argentine: 21.9 trillion cubic metres 

Mexico: 19.3 trillion cubic metres 

 

Extracting natural gas 

Advantages 

• Cleanest of the fossil fuels with less than 45% carbon dioxide emissions 

• Less risk of environmental accidents than oil 

• Provides employment for 1.2 million people 

• Can be transported in a variety of ways 

• Relatively abundant compared to other fossil fuels. 

Disadvantages 

• Dangerous if handled or transported carelessly 

• Some gas reserves are in countries that are politically unstable or prepared to use gas supply as a 

political weapon 

• Contributes to global warming by producing carbon dioxide and methane emissions 

• Fracking is controversial. It can cause localised contamination of the ground and minor earthquakes 

• Pipelines are expensive to build and maintain 

Country Production in million 
metres cubed 

Russia 48 

Iran 36 

Qatar 25 

Saudi Arabia 9 

Turkmenistan 8 

United Arab ERirates 7 

Venezuela 6 

Nigeria 5.5 

Reunion 5.5 

China 4.5 



 
 

Extracting natural gas in the Amazon 

Camisea project in Peru- 2004 

Advantages 

• It could save Peru up to US$4 billion in energy costs 

• Peru could make several billion dollars in gas exports 

• It provides employment and boosts local economies 

• Improved infrastructure could bring benefits to local people. Agriculture could become more 

productive. 

Disadvantages 

• Deforestation associated with the pipeline and other developments will affect natural habitats 

• The project could impact on the lives of several indigenous tribes, affecting their traditional way of 

life and their food and water supplies. 

• Local people have no immunity to diseases introduced into the area by developers 

• Clearing routes for pipelines has led to landslides and pollution of streams resulting in decline of 

fish stocks 

 

Sustainable energy use 

 

What is a sustainable energy supply? 

A sustainable energy supply involves balancing supply and demand. It also involves reducing waste and 

inefficiency. Moving towards a more sustainable future needs individual actions and decisions made by 

businesses, councils and national governments. 

To increase energy supply, renewable sources of energy can be developed and fossil fuels can be exploited 

more efficiently. Energy demand can be reduced by increasing energy conservation and designing more 

energy-efficient homes and workplaces. Reducing the use of fossil fuels and increasing efficiency will help 

reduce carbon dioxide emissions and our carbon footprint.  

Creating an energy efficient home 

• Heat-efficiency water heating 

• Cavity wall and loft insulation to reduce heat loss  

• Energy-efficient lighting 

• Solar panels 

• Wind turns 

• Hot water recirculation 

• Energy efficient appliances 

• Double glazing to reduce heat loss 

Malmo, Sweden- Sustainable Energy Developments Case Study 

Malmo’s Western Harbour is one of the best examples of sustainable urban redevelopment in the world: 

• All 1000 builidng in the district use 100% renewable energy 



 
 

• Solar tubes on the outside of buildings produce hot water which can be stored in aquifers 90m 

below ground and used to heat buildings during the winter. The water is pumped using electricity 

from wind power 

• Energy comes from photovoltaic panels on the roofs of houses and workplaces, a 2MW wind 

turbine, and biogas from local sewage and rubbish 

• From 2019 all buses will run on a mixture of biogas and natural gas 

• Cyclists have priority at crossroads 

• Frequent buses and water taxis offer public transport options for local people. This has led to 

reduced car usage and people’s carbon footprint. A car share scheme has also been introduced 

Reducing energy demand 

Strategies include: 

• Financial incentives 

• Raising awareness of the need to save and use energy more efficiently  

• Greater use of off-peak energy tariffs 

• Using less hot water for domestic appliances 

How can technology increase efficiency of fossil fuels 

Vehicle manufacturers are using technology to design more fuel-efficient cars to reduce oil consumption 

and their carbon footprint. 

Electric and Hybrid cars will increase the efficient use of fossil fuels. 

Biofuel technology in car engines can reduce the use of oil. Brazil has reduced its petrol consumption by 

40% since 1993 by using sugar can ethanol.  

 

The Chambamontera micro-hyro scheme- Case Study 

Where is Chambamontera? 

• Isolated community in the Andes Mountains of Peru 

INSERT MAP OF CHAMBOMONTERA 

Why does it need a sustainable energy scheme? 

Most people in the area are dependent on subsistence farming with some small-scale coffee growing and 

rearing of livestock. Development has been severly restricted by a lack of electricity for heat, light and 

power. Due to the low population density it would be uneconomical to build an electricity grid to serve the 

area. 

What is the Chambamontera micro-hydro scheme? 

• Supported by the charity Practical Action 

• Great location and relief (steep mountains to trap water) to exploit water as an energy source 

• US$51 000 to implement 

• Average cost per family for this was US$750 

INSERT DIAGRAM OF THE SCHEME 



 
 

How has this benefited the local community? 

• Provides renewable energy 

• Has little environmental impact 

• Has low maintenance and running costs 

• Used local labour and materials 

• Reduction in rural-urban migration means the population has grown 

• Reduced change of flooding 

• Water can be used for irrigation 

• Healthcare has improved because refrigeration allows the storage of medicines 

• Improved school facilities and the possibility of doing schoolwork at home after dark 

• Reduced fire risk because kerosene lights no longer necessary 

• The scheme will at least 25 years 

 

Key words 

Energy security- How secure a country is in their ability to supply the demand of energy 

Fossil fuels- a natural fuel such as coal or gas, formed in the geological past from the remains of living 

organisms 

Geothermal energy- Energy that is created from the heat of the earth. Usually attainable near a volcano or 

hot spot 

Solar energy- Energy that is created from the storing energy from the sun 

Wind energy- Energy that is created from the wind 

Energy exploitation- The use of energy sources available 

Hydroelectric power (HEP)- Energy that is created by using water 

Energy conservation- Strategies put in place to reduce the amount of energy that is used 

Carbon footprint- The amount of carbon dioxide released into the atmosphere as a result of the activities 

of a particular individual, organisation or community 

 

Exam style questions 

1. Define the term ‘energy security’ (1 mark) 

2. Describe influences that create an energy surplus environment (2 marks) 

3. Describe the influences that create an energy insecurity environment (2 marks) 

4. Describe and explain facts that affect energy supply (6 marks) 

5. Describe why energy consumption is increasing (4 marks) 

6. Using a named example, describe factors that need to be addressed when exploiting resources 

from a sensitive environment (6 marks) 

7. Describe how energy supply and demand can lead to a potential for conflict (3 marks) 

8. Discuss the advantages and disadvantages of renewable energy sources (9 marks) 

9. Evaluate the advantages and disadvantages of extracting natural gases (6 marks) 

10. Using a named example, describe how a community can apply sustainable energy developments (6 

marks) 

11. Describe how technology can increase the efficiency of fossil fuels (3 marks) 

12. Describe the location of Chambomontera (3 marks) 

13. Using a named example, describe how a local community can benefit from a micro-hydro scheme 

(6 marks) 


