GEOGRAPHY AS LEVEL REVISION NOTES:

Population Change
All Definitions:

· Population structure: the breakdown of a country’s population into groups defined by age and sex.

· Death Rate: the number of deaths per thousand population per year, expressed as deaths per thousand
· Age specific Death Rate: this shows death rates per thousand population by sex or age groups.
· Birth Rate: the number of live births per thousand population per year, expressed as births per thousand
· Infant Mortality: a measure of the number of infants dying under one year of age, expressed as the number of deaths per thousand live births per year
· Natural Increase/Decrease: the difference between the numbers of births and deaths for every hundred people per year expressed as a percentage
· HIV: human immunodeficiency virus, which attacks the immune system of people who are infected. Infection is caused when body fluids from an infected person are passed into the body of another. This can happen through unprotected sexual intercourse, blood transfusions, sharing needles, or from mother to baby during birth.
· Aids: acquired immune deficiency syndrome; a group of infections, including pneumonia, TB and skin cancers that strike people whose immune system has been damaged by the HIV virus.
· Dependency Ratio: shows how many young people (u-16) and older people (over 64) depend on people of working age (16-64). Countries with a high dependency ratio have more people who are not of working age, and fewer who are working and paying taxes. The higher the number the more people who need looking after.
· Life Expectancy: the average age to which the population lives. It is expressed in terms of years. Male and female figures are often given separately.
· Optimum Population: the population at which the quality of life of the people of a country or a region is the highest possible, at a given level of technological development.
· Overpopulation: when any increase in population reduces the average quality of life in the population.
· Famine: a time when there is so little food that many people starve.
· Starvation: a state of extreme hunger resulting from lack of essential nutrients over a prolonged period.
· Green belt: an area defined by Act of Parliament which surrounds a conurbation. It is very difficult to obtain permission for development on green belt. This acts to stop the sprawl of conurbations.
· Energy mix: the different sources of energy used by households, industry and commerce, and in the electricity generation industry.
· Social welfare: the well-being of communities. It refers to the access that groups of people, or individuals, have to job opportunities, housing, health care, education, an unpolluted environment, a safe environment and freedom to practice one’s culture, religion, etc.
· Underpopulation: when an increase in population could increase the average quality of life.
· Genocide: the deliberate and systematic destruction or killing of an entire people who belong to one racial, political, cultural or religious group.
· Asylum: is ‘’the formal application by a refugee to reside in a country when they arrive in that country.’’
· Refugee: is ‘’someone who owing to fear of being persecuted is outside his/her country of nationality and is unable or owing to such feat is unwilling to return to that country’’ (UN 1951).
How has the rate of population growth changed over time?

· Many of the increases in population are a result of development in technology such as:

· Development of crop growing rather than simple gathering.
· The invention of metal tools.
· Advances in plant breeding.
· Inventions of machinery that could be used in agriculture.
· Advances in medicine and hygiene.
· Development in the preservation and storage of food.
· Social impacts on world population are that:

· There may be a higher amount of children in countries with social services, as the children are payed for.

· However, they must go into education rather than employment and so are seen as less of an investment.

· There are expectations of who will care for the parents once they reach old ages.

· Education impacts on world population are that:

· Leads to children not being profitable for a number of years.

· Educated people often have longer work hours and therefore less opportunity for childbirth and upbringing.

· Cultural impacts on world population are that:

· Various cultures encourage or discourage having many children.

· Some religions have certain expectations of this.

· Some religions condemn contraception.

· People in some cultures receive a status gain from having children.

· Health impacts on world population are that:

· High levels of infant mortality mean that there are many births as an insurance policy. Certain countries need nine children for a 95% chance one will survive.

· High death rates mean there will be more births as the population tends to be younger.

· Political impacts on world population are that:

· Policies such as the one child policy massively reduce birth rate.

· Other policies, such as in Italy, increase them significantly.

· Political stability increases the number of births.

· Environmental impacts on world population are that:

· Higher climate and temperature areas are likely to have high birth rates as such areas generally concentrate on agriculture and need large families.

· The hottest areas also have highest infant mortalities.

· Changes in the organisation of society were also needed to allow these developments to be used and transmitted across large areas.

· These changes led to increased urbanisation. People in cities both supported and relied on the farmers in surrounding rural areas.

· The biggest and most sustained growth in world population occurred between about 1700 and the present due to:

· The industrial revolution

· The agricultural revolution, including developments in the breeding of animals and plants, the mechanisation of agriculture, scientific use of fertilisers, improved transport and marketing etc.

· Medical advances

· Better understanding of hygiene and its importance in reducing the spread of disease

· Improved transport and navigation, which opened up many parts of the world to trade and allowed the spread of the technologies described above.

· In the 1970s the population passed 4 billion. ‘’it’s not that we have started breeding like rabbits, more that we have stopped dying like flies’’

What Causes Population Change?

· Some factors that help to explain the changes in the population in the UK (CASE STUDY):
· Death rates fluctuated up until about 1740. In years of plenty the death rate fell rising again in periods of scarcity. It also rose when epidemics of illness struck. The birth rate stated high to compensate for the high death rates.

· Between 1770 and 1870 infant mortality fell, mainly as a result of improved nutrition.

· From 1780 onwards, improvements in agriculture helped to provide a more reliable food supply for the population.

· From 1800 the industrial revolution led to a move to towns. Factory owners tried to ensure that there was enough food to keep the workforce efficient.

· As the towns grew, the death rate increased due to insanitary conditions in towns.

· Public health acts in the mid and late 19th century led to improved water supply and the sewage disposal systems in the towns.

· Through most of the 19th century, demand for labour in the factories and low wages for the workers meant that it was an economic advantage to have a large family to add to household income.

· Compulsory education and factory reforms after 1870 made employment of children much more difficult.
· In the 1870s Annie Besant published pamphlets advocating birth control.

· In 1906 the government took positive action to improve the health of mothers, infants and schoolchildren.

· From 1870 onwards, scientific developments steadily improved medical and surgical practice.

· The birth rate fell during the two world wars and the depression of the 1930s.

· There was a marked baby boom after the Second World War.

· The use of oral contraceptives and other contraceptives became widespread after about 1960.

· The Abortion Act 1967 legalised abortion in some circumstances.
The Demographic Transition Model:

· Is based on experience of the changes that took place in Britain, and some other industrialised countries in the 19th and 20th centuries.

· In several of these countries population, birth rate and death rate seemed to go through a series of stages in a logical order.

· The model soon began to be used as a predictive model but is much stronger as a descriptive model.

· Strengths:

· It is dynamic, showing change through time

· It described what has happened in the UK

· Many other countries in Europe and North America went through similar stages as they industrialised

· Some newly industrialised countries (NICs) such as Singapore and South Korea also seemed to go through similar stages, but faster than Britain had done

· The model helps to explain what has happened and why it has happened in that particular sequence

· Weaknesses:

· It is based on the experience of industrialising countries and is not so relevant to non-industrialising countries.
· The model assumed that stage 2 followed from industrialisation. In many countries this has not been the case. The factors that caused the death rate to start falling were imported from colonising countries and so arrived far more quickly than in Europe

· Similarly, the model assumed that stage 3 followed several decades after stage 2 and that the death rate fell as a consequence of changes brought about by changes in birth rate. This has often not been the case. In some countries the onset of stage 3 was held back by the population’s attitudes to family size, birth control, status, religion, etc. In other cases the fall was speeded up by government intervention such as China’s one child policy and some of its subsequent population policies.

· The original model has had to be adopted to include a fifth stage. This seemed to be happening in some countries in Western Europe and in Japan in the late 20th century. It is now clearly seen in some countries in east and central Europe where the death rate exceeds the birth rate.

· Countries of southern Africa (and other areas may follow), where the death rate has risen dramatically because of HIV/Aids, appear to have slipped back into a situation more like stage 1. The model does not help to predict the future of those countries.

· Examples of each stage:

· 1: Ethiopia, Bangladesh, Zimbabwe and rainforest tribes (UK pre-1760)
· 2: Sri Lanka, Kenya (UK 1760-1880)

· 3: China, Cuba, Australia (UK 1880-1940)

· 4: Canada, Japan, USA (UK post-140)
· 5: Hungary since 1995
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Population Pyramids and the Demographic Transition Model:

· Birth rates and death rates affect a countries population structure.
· This can be shown with a population pyramid:
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· Short-hand pyramids can be drawn for each stage of the transition.
	
	


Using Population Pyramids for predictions:

· Represents a snapshot of a country’s population at any one time. They can be animated to show how the country’s population may develop in future using:
· The present population structure

· Present birth rates and fertility rates

· Present death rates and life expectancy

· Predictable future variations in the vital rates

· These variables are used to predict how many children will be born to each cohort of the pyramid as they more through the age ranges, and then how long the members of each cohort survive for.
The Consequences of Different Population Structures:

Over- and Underpopulation:

· In order to understand whether rises or falls in population are good or bad in countries, it is useful to consider the concept of optimum population. Linked to this concept are the ideas of overpopulation and underpopulation.
· Underpopulaton and overpopulation differ to sparse and dense populations.

· The concept is closely linked to resource availability.
· The potential of an area to support people is increased by education and resourcefulness of people
· Optimum population is becoming more and more reliant on the age and sex structure of the population. For example concern of the ageing population structure.
· Since the 1960s onwards people have been able to take more and more control over their individual fertility;
· Availability of family planning services and abortion

· Later first births for women

· Women are able to pursue their careers for longer

· Families often come to depend on the mother’s income

· House price inflation because families with two incomes are now competing for houses.

· These consequences have led to a reduction in the size of the cohorts entering the labour market. As this has been accompanied by an increasing life expectancy and an aspiration towards earlier retirement, there has been a steady decrease in working population size.
· This decreases the number of taxpayers and leads to an increase in people expecting to live off pensions.

· In the wake of these changes, it is expected that as populations age there will be pressure to reduce the workforce in teaching or to keep the workforce and reduce class sizes. There will also be an increase in demand for the services for the old. This will ultimately lead to an increased need for the provision of long-term residential care for the old.
Case Study:

China’s One Child Policy:

· In 1950 China’s population was around 0.6 billion and the states philosophy was that every birth was a valuable addition to national resources and power.
· By 1975 total population was over 0.9 billion with a birth rate of around 30 per thousand. The government realised that such growth would lead to famine and starvation on a massive scale.
· In 1981 a policy of one child per family was introduced.

· At the heart of the policy was a letter from the government to the Communist Party throughout the country urging people to have just one child and encouraging local party workers to enforce the policy.

· In more rural areas the policy remained as advice and guidance to the people; in other areas the policy was strictly enforced by local authorities. There were stories of how villages were burnt down and all inhabitants killed as a scare tactic if they had over one child each.

· In some areas, and at some times, incentives were paid to people who followed the policy; in other places and at other times, people we fined heavily for failing to follow the policy, and compulsory abortions and sterilisations were carried out.

· Throughout the country, contraceptive advice was freely available and people were encouraged into late marriages
· Some of the most zealous enforcers of the policy were the famous ‘granny police’, who were given responsibility for encouraging the young people in their district to use contraception and avoid unplanned pregnancies.

· Two unforeseen consequences of the policy were the practice of female infanticide and the abandonment of baby girls.
· Most reports of this were from rural areas where the sons would marry and bring their wives to live on the parents’ farm to support them in old age. In such a society, not having a son was an economic disaster. The policy was therefore relaxed here.
· In 2000 the government adjusted and relaxed the policy but made it clear it would stay in place
· ‘’as a result of these efforts, China has had 338 million fewer births in the past 30 years.’’

· China’s population was 1.3 billion in 2007 but would be over 25% higher without the policy.

· In 2007 the birth rate was around 14 per thousand and growth rate about 0.5%.

· Nowadays the policy states that if you have no siblings or cousins then you can have two children as long as they are at least four years apart.

· Article ‘‘A Generation of Little Emperors’’ says there are many spoiled kids changing how society functions.

Population and Resources:

Malthus:

· Thomas Malthus was an English church minister.

· In 1798 he wrote his ‘’essay on the principle of population as it affects the future improvement of society’’

· In it he argued that population, if unchecked, grows at a geometrical rate. Meanwhile food supply grows, at best, at an arithmetic rate.

· He said that this would inevitably lead to famine unless mankind limited population growth.

· He was wrong as although population grew rapidly so did food due to;

· The agricultural revolution
· The discovery and opening up to trade of new agricultural lands, particularly the North American prairies.

· Emigration from Britain and Europe to newer territories such as North America and Australia.

Boserup and Simon:

· Esther Boserup was a Danish agricultural economist.

· In 1965 she put forward her theory to explain why Malthus’s ideas had not proved true.

· She said that increases in population act to stimulate changes in agricultural methods. She saw that necessity is the mother of invention. In primitive agricultural societies, increased population had led to reductions of fallow periods, increased use of manure and fertiliser, harvesting of more than one crop a year, irrigation and so on. All these methods were used to increase intensity of production and to support increased population.
· Boserup saw that similar pressures were leading to the green revolution – the science-based increase in agricultural productivity that took place in many parts of the less developed world from the 50s onwards.

· Julian Simon was an American economist, writing later in the 20th century.

· In ‘the Ultimate Resource’ he argued that the supply of natural resources is really infinite. As a resource appears to be running low, its price will rise and so it will be worth people investing time and thought in producing technology that will;
· Find more of that resource

· Extract more from what is already known to be available

· Discover alternative resources that can replace the one in short supply

· Produce alternative ways of organising society to manage without that resource

· In short the one scarcity, and the ultimate resource, is human brain power.

People in Cities:

· In mid-19th century the UK population became predominantly urban.
· Estimates are that the world became predominantly urban in 2001-03.

· The growth was caused by;

· People migrating to town looking for work and opportunities

· Natural growth. Birth rates were high, partly due to demand for labour.

· The area of London was growing rapidly after transport systems developed in 1840s

What Makes Cities Grow?
· All urban population growth is caused by a combination of natural population growth and net migration – an excess of inward migration.

· People move to the city for numerous reasons:

· The hope of jobs.
· The hope of being able to earn money to send back to the family in the rural area, and perhaps to be able to buy land in the village eventually.

· Shortages of land, food and opportunities in the rural areas.

· The freedom from tradition that cities offer.
· The pull of the bright lights.

· War, natural disasters, etc. in rural areas.

· The hope that they will receive support from the state of from NGO’s in the event of food shortages.

· Birth Rates tend to fall in the city because:

· Education levels are higher, especially for girls and women.

· Children, who were able to work on the farms in the countryside, are less of an economic advantage in the cities and may even be an economic liability as they can be expensive to feed, clothe and shelter.

· Large families can be a draw on the economic progress that migrants to the city hope to achieve

· In the cities there are not the same extended family structures that help with childcare in the rural areas.

· Death rates in cities are affected by:

· The quality of housing – often poor when growth is rapid but often improving later.

· The quality of water supply

· The quality of sewage treatment and disposal

· Food supply – though often better than in rural areas because cities are centres of storage and distribution.

· Health care – can be better than in rural areas.

· All the above factors depend of wealth and there are often huge ranges of income, wealth and access to services in cities, especially in the fastest growing cities.
The Urban Patterns Produced by Migration:
· Once people arrive, they often migrate within the city.
· Considerations have to be taken into account when deciding on the house moved to:
· Income levels and affordability

· Level of savings and the effect of this on decisions to rent of buy

· Jobs

· Schools

· Desire for access to facilities such as transport, open space and shopping

· Class, education, culture and the need to be near people of similar backgrounds and interests.

· The balance between short-term needs and long-term plans.

· They are also taken within the context of societal factors:

· Planning regulations
· Economic opportunities for landowners and builders

· Wealth of the area

· Physical factors, including flood risk, slope, stability of the ground

· Historical factors from the previous development of the area

· Competition for the more desirable locations

· Transport links within the city and between the city and other areas

· Everyone makes individual decisions, but people with similar sets of circumstances often make similar decisions.

· This has given rise to patterns that geographers can identify

· Four main areas are:

· (CBD)

· An inner-city area

· A suburban area

· An area of rural/urban fringe

· An area of rural settlement
Migration Patterns:
· Countries with highest emigration rates include; China, India, Mongolia, Indonesia, Mexico, Bangladesh, Turkey, DR Congo and Kazakhstan
· Countries with highest immigration rates include; North America, Canada, Russia, Australia, Argentina, UAE, Chad, England, Japan, Central and Western Europe.
How has Migration changed over the last 30 Years?

· There has been a decrease in the number of legal life-long migrants from LEDC’s to MEDC’s:

· Conditions in LEDC’s are improving.

· There are stronger laws preventing unskilled people entering countries.

· There has been an increase in attempts at illegal immigration:

· Due to decrease in numbers being allowed in.

· People still want to get out but have nowhere they can go legally.

· An increase in movement between MEDCs, especially in the EU:

· Becoming easier and easier.

· Some countries do not even need passports to enter them from EU.

· The world is becoming more globalised – Schengen agreement.

· An increase in movement between LEDCs:

· Large amounts fleeing from countries in war – Afghanistan, Iraq, Rwanda, Israel, Zimbabwe, Cuba etc all have movement to neighbouring countries.

· An increase in asylum applicants:

· Countries barriers prevent legal migration so people have to use illegal methods or asylum applications.
· An increase in short term migration:

· Many businesses are based abroad.

· Moving to holiday homes is becoming easier and seen as more acceptable by richer families.

· Fewer numbers of people wanting to return home in order to reunite family members:

· People settle down easily and build their own communities.
· Changes in society and values make extended families seem less important.

· There is ease of communication through email and so on.
What is the Schengen Agreement?

· In 1985 seven members of the EU signed the Schengen agreement to remove all international border controls, including the need to show passports.

· Britain, Ireland and Denmark negotiated opt-outs from the agreement.

· For two years the Dutch and German governments blocked Italy’s membership of the agreement as its external borders were not believed to be strong enough. One problem was its 8000km coastline and another was its proximity to Africa, the east Mediterranean and Northern Europe.

· Positive consequences of the agreement were:

· Ease of holidaying and travel
· Daily commuting abroad became easier.

· People gained more cultural experiences.

· Negative consequences were:

· Can get ‘bad’ people coming in.

· Can get illegal immigrants with less working ability.

· There is a risk of overpopulation.

· People may be encouraged to stay within Europe and therefore gain less knowledge and experience of the outside world.

Der-Es-Salaam:
· The largest city in Tanzania


Barra:

· An island off Scotland, the outer Hebrides:


Case Study: Chances Peak, Montserrat, 1995-97:
· Montserrat is a small island in the Caribbean.

· There is a volcanic area located in the south of the island, called Soufriere Hills.

· The volcanic peak here is called Chances peak. It had been dormant over 300 years.

· In 1995 the volcano began to give off warning signs of an eruption (small earthquakes and eruptions of dust and ash).

· Once it began erupting, Chances Peak remained active over five years.

· The most intense eruptions occurred in 1997.

· During this time, Montserrat was devastated by pyroclastic flows.
· The small population of the island (11,000) was evacuated in 1995 to neighbouring islands. The evacuees became refugees.

· 19 people were killed by the eruptions as a small group decided to stay behind to watch over crops.

· The capital, Plymouth, has been covered in layers of ash and mud and homes and buildings were destroyed.

· 26 families came to Moss Side.

· 20 year old Janice Skeet and 2 year old daughter were two of them.

· Initially many felt very dejected in the cold, dark, terraced streets thousands of miles from home.

· Many are now settled and used to the weather.
· Noticed that houses cannot be left unlocked and it is much less secure.

· Their former lives are lost.

· 292 went to New York.

· Everson Farrell was one of them.

· They eventually fitted in, Everson opened a garage and had four children.

· They were given a ‘’temporary protected status’’ meaning they could live in New York until the threat subsided.
· The Department of Homeland Security (DHS) revoked their temporary status and ordered them to leave within six months.
· Ironically, it wanted them out because the situation had not improved.

· It declared that ‘’the volcanic eruptions are not likely to case in the foreseeable future’’.

Case Study: Somalia, 1988-1992:

· In 1988, a civil war broke out in Somalia.

· The war stemmed from insurrections against the repressive regime of Siad Barre.

· In 1991, the Republic of Somaliland, in order to insulate it from more violent fighting in the south, declared itself independent.

· By 1992, almost half of all Somalis had died or faced death by starvation, and hundreds of thousands fled the country.

· Approximately 282,000 Somalis left the country and approximately 10,000 went to the UK.

· Others went to other African countries, Australia, North America and Malta.
Case Study: Economic Migration: The USA:

· Immigration had been a dominant trend for over 200 years – people from Britain, Ireland, Italy, Germany, China, Africa and Latin America in particular, immigrating in.
· In 1965, an act was passed to set an annual limit of 120,000 immigrants from the western hemisphere and 170,000 from the eastern.
· In 1990 these quotas were raised by 40%.
· Over 5 million arrived between 1991 and 1996. There was much racial tension and many believed jobs etc were being taken.
· In 1995, 55% of all immigration was to California, New York, Florida or Texas due to:
· Location of existing immigrant communities
· The availability in employment
· The land borders
· The way they are ‘hyped up’ abroad – bright lights etc.
· In 1997, over 25% of the population of California were foreign. In Los Angeles, the proportion was almost 40%.
· Estimates vary from 2.5 to 4 million immigrating in the 1990s. 
· By now over one million come from Mexico each year.

· Over 800,000 cross the Mexico- USA border daily.

· In 2001, 300 million two way border crossings took place.

· There were 19 million pedestrian crossings alone.

· In 2000, 1.6 million immigrants were caught at the border.

Crossings can be prevented by:

· Visa only entry.
· Restriction by education, skills or language using a points system.
· Dependence on family or marriage.
· Physical restraints such as the Berlin wall (through force).
· Increase of consequences if caught.
· In USA-Mexico border:
· There is use of satellites and heat sensors etc.

· 9150 border control workers over a 3200km border.

· Operation hold the line at El-Paso.

· Operation Gatekeeper as San Diego.

· Use of electronic detection, night vision, telescopes, ground vehicles and aircraft.

Settlement:

Segregation of Social Groups:

· Evidence suggests that it is common in urban areas.
· People with similar characteristics tend to cluster together.
· It can occur according to wealth, age or ethnicity.
· The reasons for this can be summarised;
· Sometimes people are forced to live in certain areas because of house prices, this can then lead to certain groups being concentrated in one areas.
· Once these people are settled they may not want to leave because of the support mechanism that has been formed. This sense of community can attract similar people but may alienate others, leading to more segregation.
· Once these areas are created social divisions are reinforced through lack of contact with other groups.
· Fear of other leads to a ‘them and us’ situation exacerbating the problem.
· Sometimes this can cause tensions and can be manifested in extreme ways such as violence adding to lack of integration.
· Sometimes a physical barrier can be the cause of such segregation such as a road splitting a housing estate from a new development.
Case Study: Manchester:

1) Wealth:

Housing:

· The traditional model of Burgess’ is now wrong.
· You simply do not get expensive and cheap houses together and so the rich and poor live apart.
· Inner city areas are generally still poorest and suburbs wealthiest.
· Richest:
· Didsbury
· Brooklands
· Chorlton
· Poorest (over 23% unemployed)
· Ardwick
· Ancoats
· Cheetham
Education:

· Average house price in Trafford is higher than in the rest of Manchester due to the grammar system.

· The richer the area, the better the education.

· Academy schools such as trinity in Chorlton and Newhall Green are anomalies.
Healthcare:

· More small and purpose-built clinics in poorer areas.

· Older, larger hospitals tend to be in cities leading to problems such as parking and congestion.

· Modern hospitals are on the outskirts – Altrincham and Stockport.

· Private hospitals are found in Macclesfield and Wythenshawe.

2) Age:

· Students generally in Fallowfield and the city center.

· The poorest tend to coagulate in the inner city; the youngest families and elderly.
· Working ages with two or three children around Didsbury and Northenden.

· Oldest people near carehomes, bungalows, warden assisted areas. There are urban concentrations of these and one in Hale Barnes.

3) Ethnicity:

· E.G. Moss Side
· Immigrants tend to live in the same area as moving to a new country can be difficult and languages and cultures tend to differ.

· In general, they move to areas where houses are less expensive.

· They tend to live in urban, inner city areas.
Implications for Social Welfare:

· Means more than social security and access to state benefits.
· It can be more or less available:

· In different parts of a city

· To people from different social classes

· To different ethnic groups

· To different age groups

· To different genders or people of different sexual orientation.

· Geographers are most interested in spatial distributions of social welfare.

· When certain groups become concentrated it can be good or bad for their social welfare.

· Good if people in the group are mutually supportive such as students or elderly people

· Damaging if a poor area and lack of schools or if there is hostility between groups.

Energy Issues:

All Definitions:

· Renewable resources: resources that will not run out and which are continuously being created. They include solar, wind, tide, hydro-electric and geothermal power.

· Flow resources: the result of a continuous flow like wind or tide.

· Non-renewable resources: finite or limited resources, which will run out sooner or later. They include fossil fuels like coal, oil and natural gas and also nuclear, because it uses mined uranium. Breeder reactors, which create their own fuel, are theoretically possible but are not sufficiently developed.
· Stock resources: there is a stock of each resource and when that stock is gone it is gone forever.
· Communism: a system of government in which the state plans and controls the economy and owns the means of production. The goods and services produced are then divided between the people in the way that the state considers best for everyone.
· Democracy: a political system in which the people have the power to elect their government by the vote of the majority. They also have the power to vote to change the government.
· Ideology: a set of beliefs that form the basis of a political, economic or other system.
· Solar cooking: uses the rays of the sun, often concentrated by reflection off aluminium foil, to heat a box in which food is kept. The heat makes the box act as a slow cooker for food.
· Decommissioning: closing down a nuclear reactor and disposing of the contaminated material safely.
Types of Energy Sources and National Energy Mixes:

What are Fossil Fuels?

Coal:

· Created when forests growing in shallow swamps during the Carboniferous period died and were covered by sediments.
· The organic material in the trees could not rot away and so it was preserved.
· Layers of rock on top compressed the organic material and squeezed out moisture.
· The coal formed as seams of rock in between layers of sandstone and shale.
Oil:

· Was formed below the sea from the remains of microscopic sea creatures that died and fell to the sea floor.
· They were covered by layers of sediment, and again this trapped and compressed the organic remains.

· Heat and pressure slowly turned the organic content of the rocks into oil.

· This percolated through pores in the rock and travelled upwards towards the surface.

· If it was trapped by a layer of impermeable rock above, it formed an oil reservoir.
Natural Gas:

· Often formed at the same time as oil
· It is usually lighter and so lies on top of the oil
Why Do Fossil Fuels Cause Problems?

Hydrocarbons:
· When the fuel (hydrocarbon) is used, the carbon bonds with oxygen and produces heat and carbon dioxide. This carbon dioxide is a waste product that escapes into the atmosphere.
· Coal, oil and natural gas contain impurities which can lead to acid rain formation.
The UK’s energy mix:

· Until recently, the UK was largely self-reliant for energy, producing significant quantities.
· Gradual depletion of reserves and reduction in domestic coal production has led to a growing dependency on imports.

· The UK is still the largest producer of oil and gas in the EU.

· Declines are due to:

· Much of the remaining coal is deep and in geologically complex formations, making it difficult and expensive to mine.

· Much of the reserve of coal has a higher sulphur content, which means it contributes strongly to the formation of acid rain, or the waste fumes from power stations need to undergo expensive cleaning.

· There are restrictions on mining some of the cleaner deposits because they are only suitable for opencast mining, which is seen as more damaging to the environment, and these deposits are often found close to settlements.

· Imports from South Africa and Australia are cheaper because of easier conditions for mining, and they are lower in sulphur than most UK coal, which makes them more environmentally friendly or less environmentally damaging.
· The key figures for the UK’s energy mix are given in millions of tonnes of oil equivalent (mtoe). 
World Energy Trade:
Trade in Oil:

· Distribution of proved oil reserves in the world is dominated by the Middle East. It has much more oil in its reserves than the rest of the world combined.

· Less obvious is the importance of Russia and the southern parts of the former Soviet Union – such as Azerbaijan. They make up most of Europe and Eurasia’s reserves.

Trade in Gas:

· Was once thought to be worthless as it was difficult and expensive to transport safely.

· It is now moved by tanker (liquefied) or by pipes.

· Over the last 10 years the annual world production of natural gas has increased by an average of 2.5% per year.

· Biggest reserves and new discoveries are in the Middle East but the most important trend is the increasing production in the USA and Russia.

· There is less of a ‘monopoly’ with gas than with oil.

Trade in Coal:

· The UK was the first country in the world to develop coal mining on a large scale.

· Coal became the basis of the industrial revolution in the 18th and 19th centuries.
· Was followed by many other European countries i.e. Germany, France, Belgium, Netherlands, Luxemburg and then Eastern Europe.
· The USA and Japan also based their industrialisation in the 20th century on coal.

· Since the 1950s the European coal industry has gone into rapid decline.

· Deep mining of coal has almost entirely ended in the UK, France and Belgium. Eastern Europe still mines significant quantities.

· The main reasons for UK mining decline were (mentioned above):

· All the easily accessible coal had been mined.
· Remaining deposits are too deep and faulted to mine economically at present.

· Most deep coal contains a high proportion of impurities, particularly sulphur, which cause acid rain.

· Labour costs were much higher than in countries like South Africa.

· Mechanisation was more difficult with the deep and faulted coal seams.

· Government policy, arguably politically motivated, was to wind down the coal mining industry in the 1980s and 1990s.

· However, despite the run-down of coal mining in Western Europe, it is still important as a world source of energy.
· Almost 5000 million tonnes of coal were mined worldwide in 2006 – a 70% increase over 25 years.

· This is predicted to increase to 7000 million tonnes by 2030, with China accounting to half the increase.

· Only 16% of coal production enters into world trade.

Coal and Electricity:
· Coal is the major fuel used for generating electricity worldwide. Poland and South Africa are 93% dependent on it, Australia 80%.
Coal and Steel:

· Approximately 13% of total hard coal production is used by the steel industry and almost 70% of total global steel production is dependent on coal.
· The southern hemisphere countries now dominate world exports.
· Four of the top seven importers are newly industrialised countries – indicating massive changes that took place in the pattern of world industry, especially the world’s heavy industry, in the late 20th and early 21st centuries.

The Geopolitics of Energy:

Case Study: Russian Oil and Gas Exports:

· Through most of the 20th century the world’s geopolitical system was dominated by two superpowers; the USA and the USSR.
· They were reasonably matched in terms of wealth, area, population, resource base, industrialisation levels, military might, alliances and nuclear armament. 
· Their political systems were very different. USA has a free-market capitalist democracy. USSR had a centrally planned, state capitalist, communist system.

· In the late 1980s and early 1990s the communist system collapsed and Russia went through a period of political and economic turmoil.

· When Putin became president in 2000 he quickly brought in powers to bring oil and gas back into state control and to curb the TNCs.
· By 2007 Russia’s economy had become heavily dependent on oil and natural gas exports, making it vulnerable to fluctuations in world oil prices.

· The government continues to advance the state’s influence in the energy sector. Taxes on oil exports and extraction are still high, and Russia’s state-influenced oil and gas companies are obtained controlling stakes in previously foreign-led projects. State-owned export facilities have grown at breakneck pace, while private projects have progressed more slowly or have met with obstructions by state-owned companies or by various government agencies. 

· It is now clear that the developments in oil and gas, and particularly their growth in exports, have helped Russia to re-establish some of its power and influence on the world stage.
· The UK is now starting to import gas from Russia as North Sea supplies run low. The Russian trade has also allowed the West to reduce its dependence on Middle East suppliers.
· However, the purely economical relationship can become complicated by the geopolitical situation, as was shown by the Ukraine gas crisis. No country wants to become too dependent on a trade partner than could use the trade to exert political influence.

Transnational Corporations and the Oil Trade:

· There are huge profits to be made from the oil industry, however, large investments of capital are also needed by the industry for:

· Exploration

· Drilling

· Extraction

· Transport

· Storage

· Refining

· Distribution and sales

· Training and workforce development

· Only very large corporations can afford the long-term investment that is needed in the main parts of the industry. However, the wealth and expertise that the corporations have developed gives them great economic and political power.
· 51 of the top 100 economic entities are corporations and eight are oil or gas TNCs.

· The two with the strongest British links are BP and Shell.

The Environmental Impact of Energy Production:

· All energy production has some impact on the environment.

Acid Rain:

· In the 1980s it was seen as a major crisis confronting Europe and eastern North America and causing loss of forests, deterioration of fish stock in rivers and lakes and damage to buildings and health.
· The problem was made worst as areas which suffered were generally not those which had created the acid rain.
· Much that originated in the UK damaged Scandinavia and western Germany.

· Concerted international action seems to have brought the problem under much better control.
What is Acid Rain?

· Sulphur dioxide and nitrogen oxides are the primary causes of acid rain. 

· Much of this is created from electric power generation that relies on burning fossil fuels like coal.

· Coal accounts for most US sulphur dioxide emissions and many nitrogen oxide emissions.

· Sulphur is present in coal as an impurity and reacts with air when burnt (forming SO2).
· Nitrogen oxide is formed when any fossil fuel is burnt (nitrogen is plentiful).

· Acid rain occurs when these gases react in the atmosphere with water, oxygen and other chemicals to form various acidic compounds. Sunlight increases the rate of most of these reactions. The result is a mild solution of sulphuric acid and nitric acid. Prevailing winds can blow the compounds that cause acid deposition for hundreds of kilometres.
Effects of Acid Rain:

· Acid rain causes acidification of lakes and streams and can damage or kill trees.

· In addition, acid rain accelerates the decay of building materials and paints.

· It may also seriously damage soil biology and chemistry.

· Before reaching the earth, gaseous sulphur dioxide and nitrogen oxide can reduce visibility and cause breathing problems.

Managing Acid Rain:

· There are several options for reducing sulphur dioxide emissions:

· Using coal containing less sulphur.
· Washing the coal before it is burnt.
· Using devices called scrubbers to chemically remove the sulphur dioxide from the gases leaving the power station.

· Burning other fuels in power stations, such as natural gas.

· Using other sources of electricity besides fossil fuels.

· Catalytic converters reduce nitrogen oxide emissions from cars. There are also alternative energies available to power cars, including natural gas and batteries that store electricity.
· Things can be done to restore the quality of lakes and streams more quickly. In particular, lime can be added to acidic lakes to neutralise the acidity (process called liming used extensively in Norway and Sweden).
· Unfortunately liming is expensive and considered a short-term remedy in only specific areas. It does not solve the broader problems of soil chemistry, forest health and human health. It does keep fish alive though.

· Far more important than reducing effects was dealing with the causes. The most important legislation aimed at curbing atmospheric pollution in Europe was the 1988 EU Large Combustion Plants Directive. The stated that total emissions of sulphur dioxide across Europe has to be reduced by 58% by 2003, and nitrogen oxide and particulate emissions reduced by 40% by 1998. Since the signing of these agreements there has been a substantial reduction in sulphur dioxide emissions. Between 1980 and 1996, reduction of them in Norway was over 75% - water quality of lakes also improved. Nitrogen oxide emissions increased until the 80s but have now decreased by around 20%.
· The UK and Germany used to be the biggest sources of acid rain pollution. It is now Poland and the Ukraine. Puentes in Spain is also a big polluter.
Fuelwood:

· Burkina Faso, like other countries of the Sahel, is confronted by a fuelwood crisis. Over 90% of the energy used for cooking there comes from wood. The consumption of wood is greater than the rate of new growth, so there is no ecological sustainability.
· At the same time, alternative fuels are so expensive that there is no economic sustainability. For a family to cook with containers of liquid costs 72 francs a year, which is more than the average income of 45% of the population.
· The fuelwood crisis began to emerge during the oil crisis of the 1970s and has been aggravated by agricultural policies that aim at making African countries self-sufficient in food production. Self-sufficiency has been achieved at the expense of existing forest lands.
· One solution to the fuelwood crisis has been the use of solar cookers across sub-Saharan Africa. Solar cooking is an excellent example of a sustainable solution to an ecological and economic problem.

· Solar Cookers International has compiled a list of countries with the highest potential for solar cooking – 85% of the 500 million able to solar cook live in just 10 countries.

Nuclear Power:
· The UK relies on atomic energy for 20% of its electricity but current estimates suggest that, apart from Sizewell B, all existing power stations will be closed by 2023.

· No reactors have been built since the 1980s.
· The Chernobyl accident, rapidly rising decommissioning costs, and the problems of storing or disposing of nuclear waste, combined to put expansion plans on hold.

· Due to the current fuel state, nuclear power is being put into serious consideration again.

Arguments in favour of Nuclear Power development:

· According to estimates, fossil fuels will be used up within 50 years.
· There are large reserves of Uranium and the breeder reactors being developed will be far more fuel-efficient than the present generation of reactors.

· This does still not make the supply endless – about 1000 years of uranium and thorium left.
· However, it is still more long term than the fossil fuels.
· Nuclear power plants are also less vulnerable to shortages due to strikes, natural disasters or international tensions.

· Uranium is comparatively evenly deposited around the globe, so the market will not be dominated as much as with oil and gas.
· Plants could however be vulnerable to terrorist attacks if security in place is inadequate.

· The strongest point in favour of nuclear power is the low output of greenhouse gases produced. Carbon dioxide is still formed, particularly during construction but almost no sulphur etc. is produced.
Arguments against Nuclear Power development:
· Many think that nuclear power stations are dangerous due to damaging radiation.
· 1986 Chernobyl Disaster – 31 short term deaths and an estimated 15,000 more after exposure to radiation. However, the accident was caused in part by poor maintenance and human errors that should have been avoided.

· Most other nuclear power stations have far better management and safety systems to avoid such a catastrophe.
· A stronger argument against nuclear power is that a satisfactory, long-term solution to the problem of dealing with nuclear waste has still not been developed. The by-products of the process remain radioactive for 1000s of years. The results of bad storage, or a containment vessel being compromised, could be deadly.
Managing Waste Disposal:

· The government set up the independent Committee on Radioactive Waste Management (CoRWM) to look at nuclear waste disposal in the UK.

The Potential for Sustainable Energy Supply and Consumption:

· Renewable, flow resources include:
· Biomass energy

· Solar power

· Wind power

· Tidal power

· Wave power

· Hydro-Electric power

Biomass Fuels:
· Brazil leads production of fuel for cars and lorries using biomass.

· In particular, producing ethanol from sugar.
· In the last 15 years of so, China and the USA (as well as many others) have led the way in biofuel interest due to:

· Rising oil prices.

· Impending oil shortage.

· A wide variety of crops can be used, and much crop and food industry waste can also be converted.

· Biofuels only release carbon that has been collected by photosynthesis – not carbon accumulated over millions of years as with fossil fuels.

· Biofuels allow countries greater energy security.

· Unfortunately, there are some drawbacks to the expansion of ethanol production:

· Land is being lost from food production as corn and oilseed rape make farmers less profit. This could lead to increased food prices or even food shortages. If this is the case, poor people and poor countries will be the first to suffer.
· Production can lead to monocultures and loss of traditional countryside.

· Production on the necessary scale will almost certainly demand big inputs of fertiliser and pesticides which, at present, are mainly produced from oil-based chemicals.

Solar Power:

· Solar photovoltaic (PV) cells convert light into electrical energy. The amount of energy produced depends on the amount of light reaching the PV material.
Concentrating Solar Power:

· Solar concentrating power systems use concentrated solar radiation as a high-temperature energy source to produce electrical power and drive chemical reactions.
· Appropriate for tropics or sub-tropics where direct solar radiation is high.

· Commercial plants have been in operation in California since the 1980s.
· Developments in Europe are taking place in Spain, at Sanlucar la Mayor, west of Seville.

· Here, the experimental PS10 plant has been developed with EU support and funding.

· The idea is to concentrate reflected sunlight on a tower where water is heated. The heated water produces team which drives a turbine to generate electricity. First results are promising.

Wind Power:

· In 2006, 60% of the world’s wind power generation was installed in Europe, with two-thirds of that capacity in Germany and Spain.

· India and China are quickly installing many as they develop.

· In total, wind power capacity has trebled between 2001 and 2006 and now accounts for 0.8% of global electricity generation.
· It is expected capacity will increase by around 22% by 2011.

· It is increasing far more rapidly than nuclear power.
· Three main factors slowing down development of wind power are;

· The high capital costs of installing equipment.
· The unreliability of much of the equipment for long-term operation, although reliability is improving.

· The sporadic nature of the wind and the need, therefore, to provide backup plant.

· The UK has built many small onshore windfarms, but they produce small amounts of electricity.
· Building, maintenance and grid connection costs are huge in highland areas which are windiest.

· Locals and environmentalists strongly oppose construction of these farms.
· It seems as though the future of wind power for the UK lies offshore.

· Barrow and Kentish Flats (offshore) have a capacity to generate 90MW of electricity.

· The London Array Project aims to install over 341 turbines over a four-year period both on and offshore with the ability to generate up to 1000MW of electricity – 750,000 homes.
Tidal and Wave Power:

· Are at an experimental or design stage in the UK but offer huge potential. If developed successfully, there would be potential to sell the technology and skills to other countries.
Tidal Power:

· The Severn barrage is a proposed tidal power station to be built across the Bristol Channel (Severn estuary). The River Severn has a tidal range of 14 metres – the second highest in the world and thus making it perfect for tidal power generation.

· The £15 billion barrage would stretch 16km between Lavernock Point and Brean Down. It would act as a bridge between England and Wales and would have an operational lifetime of up to 200 ears. A total of 214 turbines would be built into the barrage.

· Trapped water would return through the turbines at high pressure when the tide turns, generating electricity. Shipping locks would allow them to pass through the barrage.

· The turbines would generate as much as three of the latest nuclear power stations.

· They would be sufficient to provide 5-6% of the current electricity usage of England and Wales.

· It would cut the UK’s carbon emissions by 16 million tonnes each tear – 3% of current emissions.

Wave Power:

· Experiments have been set up around the coast of the British Isles and a scheme on the Isle of Islay is successfully feeding electricity into the national grid.
Designing for energy-use reduction:

· ‘’Insulation is better than war.’’

Case Study: Woking: 

· In Surrey.
· Is a beacon authority for sustainable development – lighting the way for other local authorities to help achieve a sustainable future.

· Council says that sustainable development is about ‘integrating and balancing the often competing needs of economic, social and environmental issues. It involves thinking about the future, caring for the environment, improving quality of life and encouraging greater community participation.’
Climate Change Strategy – planning and regulation:
· The way in which developments are regulated, planned and built and the way in which resources are used to do this can determine whether or not they are sustainable.

· Simply by re-evaluating how and where we build things we can reduce emissions and help to adapt to some of the issues climate change will bring about.

· Essentially there are four main elements of sustainable development that can be taken into account in the local planning system:

· Location: average car use generates over 3 tonnes of CO2 emissions each year. Nearly half the households in Woking have two or more cars and so the location of new development, in respect of the need to travel to places of work, shops, schools and entertainment can have a significant impact on emissions.
· Layout: layout of a site and its buildings can be devised so that it is more sustainable. Buildings and windows can be positioned to take advantage of passive solar gain. Terraced housing and flats are more sustainable than detached housing because surface area and therefore heat loss is minimised.

· Landscape: landscape around a development can help to reduce energy use. Trees, hedges and shrubs can create shelter from the wind, reducing heat loss; or they can create heat traps reducing the need for heating and provide shade in summer to reduce the need for air conditioning.
· Sustainable Construction Methods: energy use providing services like water, heating and lighting in buildings equates to 50% of the UK’s carbon emissions.















