
Section E: RM4Resources:
• A resource is a stock or supply of something 

that has a value or purpose
• Resources are unevenly distributed across 

the world, most HICs have plentiful supplies 
and enjoy a high SoL, but poorer countries 
lack resources and struggle to progress or 
improve QoL

• As population increases resource 
management will be challenging, pressure on 
the supply of resources becomes greater

• Technology cannot change or improve fast 
enough to provide essential resources 
needed 

Water Distribution:
• Quantity and quality of water are 

important for economic development
• Important source of power for producing 

energy
• As population grows more people are faced 

with a shortage of water
• Imbalance in supply due to variations in 

climate and rainfall (rainwater needs to be 
captured and stored in reservoirs or taken 
from rivers and aquifer deep underground 
which are all expensive

• Many LICs have a shortage of water, 
trapped in a cycle of poverty, UN estimates 
that by 2025 there will be 50 countries 
facing scarcity

• Significant differences in water use 
between low/middle and high income 
countries

• Low/middle use water for agriculture and 
high income use water for industry

Energy Distribution:
• Energy is now traded worldwide as energy 

consumption increases in developed 
countries

• Middle East supplies much of the world’s 
oil, yet consumes little

• NEEs demand increases and patterns of 
energy trading is changing as they 
industrialise

Food Distribution:
• Health is affected by 

food and nutritional 
value.

• WHO suggests that we 
need 2000-2400 
calories daily. Over 1bn 
in the world fall below 
this and are described 
as malnourished. 2bn 
suffer undernutrition 
(poorly balanced diet 
lacking in minerals and 
vitamins – result in a 
range of illnesses and 
diseases)

• Can have economic 
effects as people need 
to be well fed to be 
productive at work and 
contribute to economic 
development.

• Obesity is also an 
increasing problem

Global Distribution of resources:

• Global distribution is uneven
• Country’s resources depend on wealth and their availability
• As LICs and NEEs develop industrially
• Calorie consumption in UK is 3200 per person while in Somalia its 1580 per person
• Average water footprint is 1240 litres per person, USA = 2483 litres and in 

Bangladesh 896 litres
• Economic scarcity – have water but no the technology to access it
• Physical scarcity – not enough water
• Richest 1bn people consume 50% of the world’s energy, while the poorest 1bn 

consume 4% world energy
• Between 2003 and 2011, China increased 53% of its consumption in energy

Food Provision UK:
• Before supermarkets, food was 

seasonal and sourced in the UK, more 
food was preserved (frozen, bottled 
or made into jams and pickles)

• By 2037 population will rise to 73m 
(from 64m, 2015), increasing food 
demand

• Despite efficiency UK is not self-
sufficient, imports 40% of total 
consumption

• High value goods, Kenya: growing 
vegetables such as mangetout is 
Kenya’s biggest source of income, 
cost of air freight is very high, but 
UK prepared to pay higher prices 
when it’s not in season. Kenyan 
farmers only earn a fraction of the 
price compared to the supermarkets. 
2/3s are casual labourers with no job 
security. It also causes:
• Less land to be available for 

locals to grow food to eat
• Uses huge amounts of water in 

areas with water scarcity
• People can be exposed to 

chemicals without protective 
clothing

• Creates jobs
• Increases tax for Gov to invest in 

services and facilities

The future of food:
• Concerns about UK food security and dependence on 

food imports, led to growing interest in locally 
sourced food to reduce emissions

• Distance travelled by food imports is known as food 
miles, transporting food by air is very expensive and 
adds to the carbon footprint (9%), accelerating global 
warming 

• UK imports food as the climate is unsuitable for 
production of some foods (coca, tea and bananas), 
demand for seasonal produce all year round 
(strawberries and apples), and greater choice and 
more exotic foods, UK produced food can be 
expensive because of poor harvests and price of 
animal feed, availability of cheaper food from abroad 
imported by supermarkets who compete for low prices

• Imported food to the UK adds over 19m tonnes of 
CO2 to the atmosphere

• Reduce food miles by:
• Eating seasonal produce
• Limiting imported foods to those we cannot grow 

in UK
• Red tractor scheme in supermarkets to show UK 

produced goods
• Eating locally produced foods
• Growing food at home or in an allotment

• Industrial farming has caused larger farm sizes, 
removing hedgerows, leading to a loss in biodiversity 
and heavy machinery causing soil erosion

Agribusiness:
• Agribusiness – intensive farming that 

maximises production, run as commercial 
businesses, with high levels of 
investment and modern use of 
technology and chemicals

• Lynford House Farm (agribusiness), East 
Anglia: large arable farm – 570 hectares, 
it has high inputs of chemicals, 
machinery and other investments: 
• Flat fertile land is intensively 

farmed (maximise product and 
profit)

• Grows: wheat, sugar beet and 
potatoes suited to fertile soils and 
warm climate

• Chemicals are used (pesticides and 
fertilisers

• Machinery costs are high but makes 
farm efficient, employs small number

• Farm has invested in 54, litre 
reservoir to tackle water shortages

Organic Produce:
• Organic produce – grown without the use of 

chemicals, increasingly popular, higher labour 
costs, make it more expensive, often associated 
with local produce and seasonal foods, demand is 
growing as more people are concerned with their 
health:
• aims to protect the environment and wildlife 

by using natural predators 
• farmers maintain soil fertility by rotating 

crops and natural fertilisers
• Weeds are controlled by mechanical weeding
• Animals are farmed without antibiotics and 

hormone drugs
• Riverford Organic Farms, Devon, supplies people 

with fresh boxes of food delivered weekly around 
UK from regional farms such as Yorkshire, this 
helps to reduce food miles, support local farmers, 
provide local employment and build a strong link 
between grower and consumer

Resources
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Section N:

Energy Provision UK:
• Increasing demand, falling 

consumption due to decline of heavy 
industry and improved conservation 
(energy efficient devices such as light 
bulbs, increasing awareness to save 
energy, increasing cost reducing 
consumption)

• Low energy appliances, better building 
insulation and more fuel-efficient cars 
resulted in 60% fall in energy use in 
industry and 12% fall in domestic use

• Increase in energy in transport
sector, number of cars increased from 
10m in 1970 to >27m today

• Fossil fuels – non-renewables: will run 
out, they take too long to be replaced

• Renewables: sources can be used again 
and again, they will not run out

• Energy mix has changed 25 years
• 1970 91% energy came from coal and 

oil
• 1980s discovery of gas reserves in 

North Sea supplied 22%
• 1990s 3/4s of energy came from coal 

and oil (fossil/non-renewables)
• By 2007 - equal mix of coal, gas and 

nuclear (non-renewables)
• By 2014 renewable sources – wind and 

solar importance had grown
• By 2020 the UK aims to meet 15% 

requirements by renewable supplies, 
but in 2015 the Gov phased out 
subsidies for wind and solar

• No longer self-sufficient, 75% of UKs 
known oil & gas exhausted

• By 2020 its likely to be importing 75%, 
energy security is affected as it 
becomes increasingly dependent on 
imports

• 2/3s gas reserves remain, oil 
remaining in less accessible oilfields 
e.g. remote Mariner oilfield 150km 
east of hetland Isles open in 2017,

• UK oil production has declined by 6% 
annually in last 10 years

• Between 1990 and 2007 there was a 
steady decline of coal because of 
concerns over greenhouse gas 
emissions and ageing coal-power 
stations

• Last coal mine closed in Dec 2015

Fossils fuels remain important in the future 
because:

• Remaining reserves will provide energy for 
decades

• Coal imports are cheap (>3/4s comes from 
abroad)

• Existing power stations to close by 2025
• Shale gas deposits will be exploited in the 

future
• Nuclear power – fallen by 25% in 1990s to 

around 18%, all expected to close 
(decommissioned) by 2023, new generation 
plants should be built by 2025 – clean form of 
energy, reducing emissions, risks are high 
(production, storing, disposing)

• Use of shale gas from underground is being 
considered Fracking involves fluid (water, 
sand and chemicals) pumped into shale rock at 
high pressure, causing it to crack. This forces 
gas trapped in the rock to flow back out of a 
well, where it is collected

• People are concerned about:
• Possibility of earthquakes
• Pollution of underground water sources
• High costs of extraction
• Can pollute groundwater
• Requires large quantity of water

• Increases Gov revenues and jobs

Renewables Challenges Opportunities
Economic Costs of producing electricity is high

Money is needed for research into alternative energy 
sources e.g. shale gas and for initial investment e.g. 
building new nuclear stations
Renewable sources don’t provide a reliable enough supply of 
energy, UK has to pay to import energy
Low profits

Job creation in research 
and development of new 
technologies and 
manufacturing

Environmental Natural ecosystems can be damaged by renewable energy 
generators e.g. wind farms or tidal barrage system planned 
at Swansea, Wales
Power stations and wind farms are considered an eyesore
Can affect bird migration and bat life
Turbines in the sea can impact sea currents and fish
Turbines are noisy and can disrupt people and wildlife, can 
block TV and phone signals

Produce lower carbon 
emissions
Land used for turbines 
can support other 
activities such as 
farming and leisure
Offshore turbines can 
act as an artificial reef, 
creating habitats

Fossil Fuels Challenges Opportunities
Economic Extracting fossil fuels can be expensive, cost increases as 

reserves are depleted
North Sea oil is expensive to produce, price of oil drops, it may 
cost more to produce than it can be sold
Mining causes enviro problems (waste / spoil heaps), expensive 
to clean up
Miners suffer from diseases, costs to healthcare
Costs of climate change (e.g. building flood defences)

Creation of jobs 
directly and in 
support industries
Brings money and 
jobs in to an area –
multiplier effect

Environmental Burning of fossil fuels release CO2 and other greenhouse 
gases, accelerating global warming and acid rain
Fracking may pollute groundwater and cause mini-earthquakes
Accidents such as oil spills or nuclear disasters can leak toxic 
chemicals into water sources, soils and the atmosphere
Access roads and support industries destroys habitats
Gas and oil terminals take up space
Mining can disturb locals and cause visual pollution

Carbon capture and 
storage (CCS) is 
more efficient but 
expensive

Nuclear Challenges Opportunities
Economic Cost of building stations are huge

Enormous costs to store and transport nuclear waste
Expensive to decommission power stations

Creates jobs in research 
and development for new 
technologies in nuclear 
power
After initial investment, 
energy generated by 
nuclear power is seen to 
be cheaper

Environmental Waste must be stored safely for many years to avoid 
contamination
Can be considerably more dangerous if an accident occurs 
and can release radiation into the atmosphere which can 
have a long term detrimental impact on wildlife and people

Cleaner and less 
polluting than fossil 
fuels

Water Provision UK:
• 50% UK water is used domestically
• 21% lost through leakages
• Demand will increase by 5% by 2020 (growing 

population, more houses being built and increase in 
water intensive appliances)

• Main source of water are rivers, reservoirs and 
groundwater aquifers

• UK currently receives enough rain to supply 
demand, but unevenly distributed

• North and west of UK has a water surplus (supply 
exceeds demand) – high rainfall, low evaporation, 
plenty of potential reservoir sites and low 
population

• South and East have a water deficit (demand 
exceeds supply) – dense population and low annual 
rainfall

• Water stress (demand exceeds supply) 
experienced more than ½ of England

• Since 1975, water use increased by 70% in homes, 
(appliances that use a lot of water e.g. 
dishwashers / washing machines)

• People now shower / bathe more regularly
• Out of season food requires irrigation
• Increase leisure e.g. golf courses
• Average person in UK uses 150 litres, its 47 litres 

in Africa

Water Management UK:

• Water metres, increasing use of 
recycled water, more efficient domestic 
appliances

• Waste water (grey water) - recycled 
• Water transfers – in 2006 the Gov 

proposed a water transfer grid from 
areas of surplus to deficit. The 
enormous costs stopped it happening. 
Water is only transferred currently 
from Kielder Water via the Rivers Tyne, 
Derwent, Wear and Tees as far as 
Yorkshire. There is a need to transfer 
water but:

• There are negative effects on land 
and wildlife

• High costs
• Greenhouse gases released in 

pumping water
• Prevent fish migration
• Can displace local people
• Reduces supply further down stream
• Tourism increases on reservoir
• Increases water supply

Water Quality:

• Water quality is just as important as quantity.
• 80% water comes from groundwater in southern 

England, but pollution is affecting 50% groundwater, 
many sources have closed or are expensive to treat to 
make them safe

• Problems:
• Poison drinking water / animals
• Increased nutrients speed up the growth of algae, 

leading to eutrophication
• Microbacteria from sewage can spread disease

• The Environment Agency manage water quality by:
• Monitoring water quality
• Filtering water to remove sediment
• Purifying water by adding chlorine
• Restricting recreational use of water sources
• Imposing strict regulations on the uses of water

• Groundwater have deteriorated in some areas because 
of:
• Leaching from old underground mine workings
• Discharge from industrial sites
• Run-off from fertilisers - nitrates & phosphates
• Pollutants from vehicles washed into rivers
• Water cooling in power stations released back 

which increase the temperature of water

Resource 
Provision 

UK
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Global
Resource Provision

Global Energy Consumption:
• Energy consumption per person is high in 

HICs (Canada, USA, Europe, Australia) –
there is a growing demand for industry, 
transport and domestic

• Low energy consumption in LICs (Africa and 
SE Asia)

• Energy security – balance between supply 
(production) and demand (consumption)

• 90% world’s energy supply comes from oil, 
coal and gas

Surplus and Deficit:
Energy Surplus: supply exceeds demand
• Russia and Eastern Europe – large reserves of natural gas and oil, 

uranium resources which can be used for nuclear energy
• Middle East – large oil reserves, unstable political regimes 
Energy Deficit: demand exceeds supply
• W’ Europe – dependent on energy imports, low energy efficiency
• N’ America – large coal reserves, opportunity to exploit oil reserves in 

sensitive areas like the Arctic, huge energy consumption, deficit in 
energy until technological advances allowed exploitation of oil shale

• Asia – large coal and uranium deposits, rapidly increasing demand 
• Sub-Saharan African – depends on foreign TNCs to exploit reserves, e.g. 

Nigerian oil, limited energy supplies with rising rates of consumption

Increasing consumption:
• Economic development – increasing SoL 

increases consumption, advances in 
agriculture, industry and transport. NEEs 
account for >90% of growth in demand for 
energy to 2035 (industrialisation). 

• Rising population – huge rise in global 
population, means more people need more 
energy. World population in 2015 was 7.5bn, 
by 2050 its predicted to rise to 9bn

• Technology – more and more people have 
access to appliances even in the remote and 
undeveloped parts of the world. Lowering 
energy costs, increases the availability, 
affordability and consumption

Energy 
Source

How? Increase supply? Advantages Disadvantages

Biomass Produced from organic 
matter by burning dung 
or plants or the by 
processing specially 
grown plants e.g. sugar 
cane

Fuelwood supplies are 
limited
Using land to grow 
biofuels instead of food is 
controversial

Doesn’t require much 
technology, cheap, can 
be long term sustainable 
energy source

Burning organic matter can 
create smoky unhealthy 
conditions, only renewable if 
biomass is managed 
sustainably, only renewable if 
crops are replanted

Wind Turbines on land and in 
the sea, are turned by 
the wind to generate 
electricity

2014 wind met 10% UKs 
demand
Unpopular but 
considerable potential

Releases less CO2 
emissions compared to 
fossil fuels, potentially 
infinite energy supply

Wind is variable and cannot 
produce electricity all the time, 
costly, visual pollution, can 
affect bird migration

Hydro (HEP) Dams create enough 
water to turn turbines 
and generate electricity

Important energy source 
in several countries, 
contributes 85% 
renewable electricity

Creates water reserves 
as well as energy

Expensive and controversial, 
destroys environments, floods 
communities and affects fish 
migration

Tidal Turbines in barrages 
(dams) built across 
estuaries use rising and 
falling tides

Few tidal barrages (e.g. 
Rance in France) due to 
high costs and enviro 
concerns

Reliably predict tidal 
cycles, ideal for islands, 
potential to generate 
lots of energy, helps 
prevent flooding

Can’t generate power all day, 
costly, few estuaries are 
suitable, may reduce tidal flow, 
negative impact on environment

Geothermal Water heated 
underground in contact 
with hot rocks creates 
steam that drives 
turbines

Limited to tectonically 
active areas e.g. Iceland 
(30% country’s energy)

Cheap, potentially 
infinite

Not every country can access, 
access can change leaving 
stations without power, 
potential dangerous elements

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

Experimental wave farms 
but high costs and enviro 
concerns

Ideal for islands, more 
likely to be small local 
operations

Expensive and don’t produce 
electricity in calm conditions, 
opposed by enviro groups

Solar Photovoltaic cells 
mounted on solar panels 
convert sunlight into 
electricity

Is seasonal, need a lot of 
space and great potential 
in some LICs with high 
levels of sunshine

Potentially infinite 
supply, single dwellings 
can have own electricity 
supply

Seasonal, manufacture and 
implement solar panels can be 
expensive

Nuclear
Radioactive minerals 
such as uranium are 
mined, electricity us 
generated from the 
energy that is released 
when atoms are split

Finite source but use 
minimal uranium so 
considered renewable

Cost of raw material 
uranium is low (small 
amounts used), efficient

Expensive to build and 
decommission, difficult to 
dispose of waste, dangerous for 
>100 years, accidents are 
catastrophic

Coal Fossilised plants, mined 
from seams of coal 
found between layers of 
rock, burnt to provide 
electricity

Still plenty of resources in 
world it is limited and 
finite

Readymade fuel, 
relatively cheap to mine 
and convert to energy, 
supplies will last longer 
than oil and gas

Gives off atmospheric 
pollutants, including 
greenhouse gases, accelerating 
global warming

Oil Lakes of oil between 
rocks, pipes are sunk 
into the reserves

Still plenty of resources in 
world it is limited and 
finite

Readymade fuel, 
relatively cheap to 
extract and convert into 
energy

Gives off atmospheric 
pollutants, including 
greenhouse gases, accelerating 
global warming

Gas Gas trapped between 
rocks, pipes are sunk 
into the ground to 
release gas

Still plenty of resources in 
world it is limited and 
finite

Readymade fuel, 
relatively cheap, slightly 
cleaner than coal and oil

Gives off atmospheric 
pollutants, accelerating global 
warming

Wood Obtained from felling 
trees burned to generate 
heat and light

Finite source, climate 
change may slow growing 
seasons

Cheap and readily 
available, it trees are 
replaced its sustainable

Gives off atmospheric 
pollutants, accelerating global 
warming,

Factors that 
affect supply:

Physical factors – geology 
determines location and 
availability of fossil fuels. 
Coal is formed by veg 
altered by pressure and 
heat over millions of years. 
Oil and gas is trapped in 
folded layers of rocks. 
Geothermal energy is 
produced in tectonically 
active areas (Iceland)

Technology – allowed energy sources in 
remote or difficult areas (N’ Sea / Arctic) 
to be exploited. They can reduce costs. 
Technology has made possible the 
exploitation of shale gas by fracking

Political factors – affect decisions about 
sources to exploit and from which 
countries energy can be obtained:
o Political instability – Middle East has 

meant many oil0consuming countries 
are looking for alternative sources

o Some W’ countries and Israel want to 
stop Iran developing nuclear power, 
they fear it will be used for none 
peaceful purposes

o German Gov – is planning to stop 
generating nuclear power by 2020

o UK Gov – decided to cut subsidies for 
renewable energy such as solar and 
wind

Costs of exploitation 
and production – some 
sources are costly to 
exploit. Oil rigs and 
pipelines require huge 
investment. Nuclear 
power stations are 
expensive to build

Climate – amount of sunshine and wind 
available, tidal power needs large tidal 
range, HEP needs a suitable dam site 
(mountains – sparse population and high 
rainfall)

Example:
• Malmo, Sweden has improved energy conservation
• Industrial city of 300000 people on Sweden’s west coast
• Houses have been designed to generate and conserve energy and 

transport systems aims to reduce car usage
• Creation of green spaces and roof gardens
• All 1000 buildings 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. A sensor system turns lights green 

when a cyclist approaches
• Frequent buses and water taxis offer public options for local people. 

This has reduced car usage and people’s carbon footprint. A car share 
scheme has also been introduced
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Many countries experience energy 
insecurity, to increase energy 
supply a country may:
• Try to further exploit own 

energy sources
• Reach agreements with other 

countries to import energy
• Reduce its energy consumption 

through new technology

Impacts of insecurity:
Economic and environmental costs:

• People demand higher wages to work in Arctic
• Drilling equipment may sink in the summer thaw
• Political - Arctic Circle claimed by 8 countries
• Strict enviro laws are needed
• Long distance & limited transportation 

increases costs
• Special equipment needed for extreme temps
• Deforestation for wood and grow biofuels is 

increasing in TRF’s of Brazil
• Flooding valleys to generate hydropower – 3 

gorges dam, China, displacing people 
Food production:

• Uses 30% of global energy used to power 
machinery, store farm produce and 
manufacture 

• An energy generator – use of biofuels has 
increased. Use of biofuels like maize and sugar 
cane contributes to increase food prices - land 
previously used for growing food crops

• Some LICs (Tanzania and Mali) firewood is the 
main source of energy, instead of working the 
land, women spend hours walking to collect the 
wood, impacting food production in regions 
with high food insecurity

Industrial output:
• Oil has many uses in manufacturing chemicals, 

fuels, plastics and pharmaceuticals
• Some countries suffer from not enough 

energy, resulting in power cuts. Pakistan can 
have power cuts for 20hours a day, costing the 
country 4% of GDP and led to closure of >500 
companies in industrial city of Faisalabad, 
Pakistan relies on imported oil - energy 
expensive and insecure

• Energy insecurity affects production costs and 
consumer prices

Potential for conflict where demand exceeds 
supply:

• Shortages of energy can lead to political 
conflict when 1 state holds a bigger share of 
energy resources e.g. Russia controls 25% 
world’s gas, putting pressure on customers (W’ 
Europe) by raising prices or cutting off 
supplies (Russia to W’ Europe via Ukraine, cut 
off supplies as Russia claimed Ukraine hadn’t 
paid its energy bill, Ukraine claim Russia didn’t 
like the Orange (Westernised) Revolution)

• Middle East produces 40% world’s gas and 56% 
of oil. Gulf and Iraq wars in 1990s and 2000s 
were driven by the West’s fear of global oil 
shortage and rising prices

• Flashpoints where the transport of oil is at 
risk from political conflicts, terrorism, hijack

Advantages and disadvantages of gas 
extraction:
• Natural hydrocarbons from decomposed 

organism (sea plants and animals) deposited 
on the seabed millions of years ago

• Organic matter is buried by sediment & 
heated by compression

• Lack of O2 produced thermal reactions 
that converts organic material to 
hydrocarbons

• Colourless and odourless natural gas rises 
up through cracks and pores in overlying 
rocks, it collects in concentrations called 
reservoirs

• Oil and gas deposits are reached by drilling 
down through the layers

• 60% know gas reserves are in Russia, Iran 
and Qatar, last for 54 years at current 
rates of production

• Recent technology has allowed shale gas 
to be extracted. Shale are black 
sedimentary rocks, where the rocks are 
broken down by a process called fracking

• Provides 24% world energy supply
• Doesn’t produce waste such as coal ash; 

its lighter than air and disperses quickly 
if it leaks, cheaper than electricity

• Leakages can be dangerous, causing 
explosions and fire, can cause ground 
subsidence, odourless so leaks can be 
detected

Advantages of gas extraction Disadvantages
Cleanest of fossil fuels 45% less CO2 emissions 
and less toxic chemicals
Less risk of accidents than oil
Provides employment for 1.2m people
Can be transported in a variety of ways i.e. 
through pipelines or by tankers over land and 
sea
Relatively abundant compared to other fuels. 
This is increasing as technology makes 
exploitation of shale gas more economic
Could save Peru up to US$4bn in energy costs
Peru could make several $bn in gas exports – up 
to $34bn over 30 year life of the project
Provides employment opportunities and helps 
boost local economies
Improved infrastructure could bring benefits 
to local people. Agriculture could become more 
productive

Dangerous if handled carelessly
Some gas reserves in countries politically 
unstable can use gas as a political weapon
Contributes to global warming by producing 
CO2 and methane emissions
Fracking is controversial. Lots of water is 
needed. Wastewater and chemicals could 
contaminate groundwater and minor 
earthquakes are possible
Pipelines are expensive to build and maintain
Deforestation will affect habitats
Project could impact on the lives of indigenous 
tribes, affecting their traditional way of life 
and their food and water supply
Local people have no immunity to diseases 
introduced by developers
Clearing routes for pipelines has led to 
landslides and pollution of streams declining 
fish stocks

Individual energy use –
there are several ways of 
reducing demand:
• Financial incentives
• Raising awareness of 

the need to save and 
energy efficiency

• Greater use of off-
peak tariffs

• Using less hot water 
for domestic 
appliances

Carbon 
footprints –
reducing use of 
fossil fuels and 
increasing 
efficiency will 
help reduce 
CO2 emissions

Energy 
conservation –
reduced energy 
demand by 
designing 
energy-
efficient homes 
and workplaces

Designing homes:
• Own energy - solar panels and wind 

turbines 
• Hot water recirculation, energy 

efficient appliances
• Double glazing – keeps home 

warmer and reduces noise
• Energy-efficient lighting – reduces 

energy use
• Cavity wall and loft insulation –

keeps heat inside 
• Boilers (old) lose heat and energy, 

replacing with newer boilers 
reduces energy use

• High efficiency water heating –
reduces energy use

Use of technology to increase efficiency: 
transport
• Fuel-efficient cars reduces consumption and 

carbon footprint
• Carbon fibre which is lighter, improved engines 

and aerodynamic increases efficiency
• Electric and hybrid cars increase efficiency of 

fossil fuels, in USA the use of electric cars 
could oil for transport by 95%

• Biofuel technology can reduce use of oil, Brazil 
reduced petrol consumption by 40% since 1993 

• Brazilians are increasingly choosing 
environmentally friendly ethanol as its cheaper 
than petrol, growing biofuels rather than food 
is controversial

• Combined heat and power (CHP) generates heat 
and electricity from a single fuel sources, uses 
heat to generate electricity

Transport
• Use public transport rather 

than private cars
• Use smaller more energy 

efficient hybrid cars
• Use alternative cleaner fuels 

e.g. electricity
• Car share when commuting to 

school or work
• Reduce the number of 

aircraft journeys taken, Cut 
down on the number of 
holidays taken

Workplaces:
• Temperatures are set to 

19oC max
• Keep doors and windows 

closed
• Avoid heating unused 

spaces
• Turn off electronic 

equipment Inbuilt energy 
saving software 

• Use daylight where 
possible

• Use low wattage, 
compact fluorescent 
bulbs

Chambamontera, Andes mountains, Peru, >2 hours on a rough track from Jaen
• High rainfall, steep slopes and fast flowing rivers ideal for HEP
• Total cost of micro-hydro scheme = $51000, some government investment from Japan, 

community had to pay part of the cost (average cost per family was $750, credit 
facilities available)

• Scheme provides renewable energy, low maintenance and running costs, 
• Reduction in rural-urban migration, the population has grown
• Business development is possible as piped water can drive small machines for coffee 

de-husking and processing
• Reduction fire risk because kerosene lights no longer necessary
• Improved school facilities and the possibility of doing schoolwork at home after dark
• Healthcare has improved because refrigeration allows storage of medicines
• Street lights allow people to go outside after dark
• Reliable electricity for refrigeration, light and other uses like computers and 

entertainment
• Electricity is available in the winter when heating demands are high
• The scheme will last at least 25 years
• Less need to burn wood as a source of heat – reduced deforestation and risk soil 

erosion
• Regulating the flow of water has reduced the danger of flooding

Section V: RM17

Section W: 
RM20

Demand reduction: Marriott 
hotels:
• Chain (UK & Europe), 

spends £60m p/y on 
energy

• Automated system places 
the chain on energy-saving 
standby if the national 
electricity supply grid 
needs to reduce demand

• Everything (air 
conditioning to ice coolers) 
can be turned down 
anytime without customers 
noticing, reducing demand, 
hotel is paid to reduce use

Sustainable energy use 
balances supply and 
demand, reduces waste 
and inefficiency

Section Y: RM20

Section Z: RM19

Section I: 
RM21

Section II: RM19
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