IGCSE Industry


Specification:

3.2 Industrial systems
Candidates should be able to:

· Classify industries into primary, secondary and tertiary and be able to give illustrations of each. 
· Describe and explain how the proportions employed in each sector changes with respect to the level of development, including Newly Industrialised Countries (NICs).

· Demonstrate an understanding of an industrial system: inputs, processes and outputs (products and waste).

· Specific illustrations of high technology industries should be studied along with one other processing/manufacturing industry.

· Describe how a variety of factors must be considered when seeking the location for high technology industries and the selected industry.



Industry: Industry is any business activity or commercial enterprise. This can include anything from teaching to fishing and accounting to house building.

Because the definition of industry is broad, industry is often divided into four smaller categories. The four main types of industry are:

Primary Sector: The exploitation of raw materials from the land, sea or air e.g. farming and mining

Secondary Sector: The manufacturing of primary materials into finished products e.g. car building, food processing or construction.

Tertiary Sector: The providing of services to individuals and other businesses e.g. teaching and nursing.

Quaternary Sector: The generation and sharing of hi-tech knowledge e.g. medical research or computer design.

Two other words associated with secondary industry are:

Construction: The occupation or industry or building e.g. house building.

Manufacturing: The making of goods e.g. car building.



‍Industry as a System


Because industry nearly always involves the making or creation of something, it is often looked at as a system. The three main parts of the system are:

Inputs: The things that are needed to make or create a product. These maybe physical or human e.g. labour (workers), money or raw materials.

Processes: The events or activities that take place to make a product e.g. watering crops or assembling a car.

Outputs: The finished product that is sold to a consumer e.g. milk, a television or a car.
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Three words often associated with inputs are:

labour: This basically another name for workers. Labour can sometimes be divided into manual and non-manual, skilled and unskilled and professional.

Capital: In business it is anything connected with wealth money. This might be money in terms of cash, property, goods or even people.

Raw materials: Unprocessed goods or products that are used in industry.



‍

Location of Industry


Weight Gain Industry: An industry that makes products which get heavier in the manufacturing process. A good example are cars. All the individual parts that go to make a car (tyres, windscreens, mirrors, etc.) don't weigh very much, but the finished product does way a lot. Because of this weight gain industries tend to locate near the market place (their customers).

Weight Loss Industry: An industry that loses weight in the manufacturing process. A good example is steel which uses huge amounts of iron ore and coke to make. In the process of making the steel there is a lot of waste products making the finished product lighter. Because of this weight loss industries tend to locate near to the raw material they need because transporting the finished product is cheaper.

Just-in-time Manufacturing (JIT): Industries that order the supply of parts (components) as and when they need them. By doing this you can save on storage costs, but it does mean that you have to have excellent communication and relations with your suppliers.

Just-in-case Manufacturing (JIC): Industries that stockpile a supply of parts (components) just in case they are needed in the production process. This increases storage costs, but ensures that they never run out of parts to manufacture.

Footloose Industries: Normally tertiary or quaternary industries that are not tied to raw materials and therefore don't have such strict location requirements. Because of this they might look for more human factors like skilled labour, good housing and recreational facilities or access to capital.

Perishable Goods: Products that go rotten very quickly e.g. bread, milk, cakes, fruit and vegetables. Although quicker transportation and improved refrigeration allow perishable products to be transported all over the world for customers to receive truly fresh products, these industries have to locate near their market (customers).
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	HUMAN FACTORS
	PHYSICAL FACTORS

	Skilled Labour: In some industries especially quaternary it is important that there is an availability of skilled labour.
Cheap Labour: In other industries like clothes production an availability of cheap labour is very important. This why many clothes factories locate in LEDCs.
Available Capital: For industries to build factories or offices, research and develop new products or enter new markets, they need access to money.
Market: For any industry to survive, they need customers. Therefore it is very important to locate near their potential market.
Supply Network: Most industries have a large supply network. To ensure the smooth production of products it helps being close to suppliers.
Good Housing: To attract any workers it is important to have suitable housing nearby. For quaternary industries this might be good quality housing for secondary industries this might be high density housing.
Good Schools and Hospitals: Again to attract workers and especially their families, it is important to have good nearby schools and hospitals.
Nearby Universities: For quaternary industries that carry out a lot research and development need to be located near universities that have skilled workers and available laboratories.
Transport Links: It is important to be close to good roads and rail links so that industries can receive supplies and distribute products.
Good Communications: It is now very important for industries to have good communications so that they can contact suppliers and customers.
Reliable Electricity and Water Supply: For all industries a constant electricity supply is essential because industries can't afford breaks in production.
	Flat Land: It is a lot easier to build on flat land than hilly land so most industries look for flat sites.
Available Land: If industries are successful they will want to expand, so most industries will look for sites that have the potential to expand factories/offices.
Unpolluted Land (Greenfield Site): Most industries would prefer to build on greenfield sites. This is because there are no clean up costs before building.
Natural Transport Links: In an increasingly globalised world products are now sold worldwide. Therefore it is important to be close to natural transport routes e.g. rivers and the coast.
Available Raw Materials: For any industries that use raw materials (especially weight loss industries), it is very important to be close to them.
Renewable Energy Sources: It is becoming increasingly important for companies to demonstrate their sustainability. therefore it will become increasingly important to have access to renewable energy sources (wind and sun).
Nice Environment: For tertiary and quaternary industries who are trying to attract skilled workers it is useful to be near a nice environment to make working their more attractive.
Water Supply: For many industries, especially manufacturing, it is very important to be near a reliable water supply (river or reservoir).
Climate: For some industries a good climate can be very important. For example you would not locate a solar panel research and development company in a place where the sun never shines.


Toyota - Burnaston Manufacturing Plant (Near Derby, UK)

The Toyota factory is located in Burnaston, near Derby (Central England). Toyota is the world's largest producer of cars at opened the Burnaston factory in 1992. It employs over 2,500 people and has over 200 suppliers, the majority of which are from the UK. There are a number of human and physical factors why Toyota chose Derby. The reasons included:

Human Factors

Transport: It is located on the junction of the A50 and A38 roads. Both these main roads have connections with rest of the country (M1, M6, M42). The plant is also near to East Midlands International Airport and rail links to all parts of the UK. Transport links are important to receive supplies and transport finished products (cars).

Labour: Derby is a traditional manufacturing location (it already has Rolls Royce and Bombardier factories) so has a large supply of skilled workers.

Universities: Burnaston is near Derby, Leicester and Nottingham universities all of whom can provide skilled graduates and research facilities.

Market: The UK has a population of 65 million and the EU has a population of over 500 million which is a huge potential market for Toyota to sell cars to.

European Union: The UK is in the EU. By Toyota being located in the UK it can more easily export cars to the rest of the EU.

Reliable Electricity: The UK has a national electricity grid which means everywhere in the country is connected to electricity. Therefore Burnaston has a reliable electricity supply, although the Toyota factory has recently built installed some solar panels.

Good Communications: The UK now has very good broadband internet coverage and a comprehensive mobile and landline network. Post is also fast and reliable making local and international communications quick and efficient.

School and Hospitals: Derby is home to a new modern hospital (Royal Derby) and there are number of good state schools and independent schools that workers can send there children to e.g. Derby Grammar and Denstone College.

Political Incentives: The local government was very keen for Toyota to invest in the area and helped with recruitment of all the workers - they had a dedicated job centre. They also promised to complete the A50 road that runs past the Toyota factory.

Recreation: Derby has a major football club (Derby County) and numerous recreation centres (e.g. David Lloyd Sports Centres), golf courses, cinemas and shopping centres (Westfield) so there is plenty for potential workers to enjoy.
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Physical Factors

Flat Land: The site near Burnaston was very flat and easy to build on.

Room for Expansion: The site also has a lot of room for expansion. In fact if you look at the photograph to the right you might notice the slightly different colour roofs, this is because it has already been expanded once.

Greenfield Site: Large parts of the site at Burnaston had not been built on (farmland) so there were no clean up costs.

Pleasant Environment: Burnaston is right on the edge of the Peak District National Park which means workers can live and relax in pleasant environments.
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From The Toyota Website

Why Toyota located here

Reasons for a European location

The first official Toyota imports to Europe took place in Denmark in 1963, and since then, the corporation has continued to grow in Europe’s sophisticated and complex market. By 2003, Toyota had delivered its 12 millionth vehicle in Europe, and has achieved record sales results for the last 6 years in a row. Toyota believes in a policy of localising its vehicles to meet the specific needs of Europe’s varied customers. This means the company’s operations in Europe – be they manufacturing, research and development or marketing – are generally located within the communities they serve.
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Reasons for a UK location

So, having established the logic behind building in Europe, why the UK? 

High on the list of reasons was the strong tradition of vehicle manufacturing in Britain and the large domestic market for our product. In addition, the UK offered us solid industrial transport links to our customers and our 230 British and European supply partners. Another reason was the excellent workforce and favourable working practices.
There was also a supportive positive attitude to inward investment from the British Government at both local and national level. Also of course the English language is very much the second language in Japan, making communication and integration so much easier. In December of 1989 Toyota Manufacturing UK was established. Another point to remember is that the location of the engine plant alongside the vehicle manufacturing plant at Burnaston would have reduced Toyota’s long term capacity to expand at that site and indeed would have restricted the opportunity for both plants to expand.
Why did Derbyshire and Flintshire prove to be such an attractive proposition?
Derbyshire were offering a site of almost 600 acres at Burnaston - about 7 miles from Derby city centre - on a relatively flat and easy to develop piece of land. The site chosen for engine production was the right size and shape on a well-prepared industrial park 7 miles from Chester. Both locations offered good transportation links to all parts of the UK and Europe.
We were made aware of the availability of a large skilled and flexible workforce close by with strong roots in engineering and manufacturing and a first class environment in which to live and work. The local authorities also showed great enthusiasm and willingness to assist. 
The sites not only provided an effective infrastructure to enable us to operate i.e. electricity, gas, water, telephones but also business and personnel support services to help the Company and its people to integrate into the local communities
‍

Toyota (Burnaston) Industrial System


Just like all industries, Toyota operates as a system with inputs, processes and outputs. Below are some of the inputs, processes and outputs that take place at Toyota.

Inputs: The things that are needed to create a product and therefore have to be added to the industry e.g. workers or raw materials.
· 2.35million m² of land
· £1.15 billion investment to build the Burnaston factory
· 2,590 workers
· 233 suppliers (tyres, paint, steel rolls, etc.)
· 50% of suppliers are in UK
· 50% of suppliers are in Europe
· Limited number of supplies from Japan

Processes: The activities or events that take place for a product to be made e.g. designing, painting and assembling.


· Pressing (shaping) of metal panels
· Welding of metal panels and components
· Painting of car panels
· Plastic moulding
· Assembly – the putting together of all the pieces

Outputs: The things that happen or are made as a result of the production process e.g. products, waste and hopefully profit.
· Totota Avensis (68,367 cars) and Toyota Auris (68,687 cars)
· 15% sold in UK
· 70% sold in Europe
· 15% sold worldwide
· Also profit for Toyota and waste (scrap metal, etc.).

Production Line: When cars are produced they normally travel along a conveyer belt. They will start of as a shell (the body) of car and have things added to it until it is ready to drive off the end. The conveyer belt that cars travel along is known as the production line.
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TPS stands for Toyota Production system and is unique to the Toyota Manufacturing Company.

Standardisation has been introduced across all production processes and factories so people can follow simple instructions. Kaizen stands for continual improvement. 

Jidoka means automation with a human touch. 

JIT(just-in-time) means that supplies are ordered as and when they are needed. 

Members: All the people that work for Toyota. Toyota encourages its members to make suggestions about improvements.

Assembly Plant or Manufacturing Plant: A factory where individual parts are put together to make a finished product.

Break of baulk location: A location where raw materials arrive an are unloaded. This will normally be a location near a port or a rail terminal.

Production Line: An arrangement of machines or sequence of operations involved with a single manufacturing operation or production process.

Research and Development (R&D): Scientific facilities that investigate, design and produce new or updated products. For example Google and Microsoft are constantly researching and developing new pieces of software.

Economies-of-Scale: When producing products in large numbers or offering services on a large scale actually reduces the price of the products or services on offer. This is because you can baulk buy products, making the average price cheaper and also share rental, electricity, labour costs, etc. over a wider range of products. In effect the average cost per item begins to fall.



‍Employment Structure


MEDC: More economically developed country. Basically a richer country where the tertiary/quaternary sectors are probably the most important.

LEDC: Less economically developed country. Basically a poorer country where the primary sector is probably the most important sector of the economy.

NIC: Newly indutrialising country. A country that is developing quickly and the secondary sector is probably the most important.

BRICS: Brazil, Russia, India, China and South Africa. These a five countries that are developing quickly and often referred to as the emerging markets. They have formed their own group to discuss economic policy and development.

As countries develop the importance of different sectors of the economy tend to change. There are a number of models that attempt to show and explain these changes. Below are two of the most well-known examples; the Rostow Model and the Clark Model.

The Rostow Model

The Rostow Model was developed by the Historian HW Rostow in 1960. He attempted to demonstrate all the stages that he believed each country went through.

•
Stage 1: Very traditional tribal society where most people are subsistence farmers and therefore employed in the primary sector.

•
Stage 2: Where more people are now commercial farmers, so still mainly employed in the primary sector but earning money to invest and develop.

•
Stage 3: Money is invested into industry and infrastructure so the secondary sector starts to grow

•
Stage 4: The economy diversifies and there is now a greater variety of industries. The tertiary sector starts to grow as people become richer.

•
Stage 5: Tertiary sector become the most important sector as people have greater leisure time and greater wealth. The quaternary sector also grows because the workforce is very skilled and people demand hi-tech goods.
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In 1960, the American Economic Historian, WW Rostow
suggested that countries passed through five stages of
economic development.

Stage 5 High Mass Consumption

consumer oriented, durable goods
flourish, service sector becomes dominant

Stage 4 Drive to Maturity

diversification, innovation, less
reliance on imports, investment

Stage 3 Take Off

Industri
regional growth, p

ical change

isation, growing investment,
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According to Rostow development requires
Stage 2 Transitional Stage substantial investment in capital. For the
economies of LDCs to grow the right conditions
for such investment would have to be created. If
aid is given or foreign direct investment occurs at
Stage 1 Traditional Society stage 3 the economy needs to have reached stage

subsisterice, barter, agriculture 2. If the stage 2 has been reached then injections
of investment may lead to rapid growth,





The Model has been criticised by some people because:

•
It is argued that developed countries (stage 5) only achieved this through exploitation of their colonies and LEDCs.

•
It is impossible for all countries to reach stage 5 because it will always be necessary to have countries specialising in the primary and secondary sectors.

•
Many countries now have large debt burdens making development hard.
 

The Clark Model

The Clark Model was developed by the economist CG Clark. It is probably even simpler than the Rostow Model and just shows how the importance of each sector of the economy will change as a country develops. Again it has been criticised because:

•
It doesn't attempt to explain any changes and

•
It is not possible for all countries to reach the end of the model because we always need countries specialising in the primary and secondary sectors.

However, it is possible to explain the changes in the model.
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•
To begin with the primary sector is the most important because most societies start of as being subsistence based. There maybe some basic secondary to construct homes and farming equipment. There is no tertiary because people are relatively uneducated and have no free time or disposable income.

•
Overtime countries begin to specialise in certain agricultural products and use more machines. Therefore less people are needed to work on the land, but people are needed to build equipment. People and countries start to generate income which can be invested in factories and infrastructure therefore expanding the importance of the secondary sector. The wealthy begin to have more leisure time and greater disposable income so may demand a greater number of services.

•
As a country becomes wealthy the cost of labour become too much to make the secondary sector profitable so factories close and the importance declines (deindustrialisation). However, people are now more educated with greater income and free time to enjoy shopping, sport, etc which expands the primary sector. The high levels of education and the demand for new innovative products also allows the quaternary sector to grow in importance.
 

Subsistence Farming: When people only own small areas of land and grow food for themselves and there family. There is normally no surplus to make any money.

Industrialisation: The process of the factories opening and secondary sector becoming more important. In Europe this happened in the late 19th early 20the century and was called the industrial revolution.

Deindustrialisation: The process of factories closing and industry declining in a country. This normally happens because the cost of labour increases and become cheaper to manufacturer overseas in LEDCs and NICs.

Mechanisation: The process of manpower being replaced with machine power. As countries develop machines tend to become more important.

