Production Systems
Different production systems are employed by companies depending on the volume of production and complexity of the product that they are manufacturing.

The manufacturing processes and type of labour that is employed is determined by the volume of a product that has to be produced and the materials which it is made from.

	System
	Description
	Labour
	Products

	One Off Production
	This will involve the production of a single product which will be unique and cost a lot of money due to the high cost of design and use of time consuming traditional or complex manufacturing methods.
	Very highly skilled, experienced and specialised designers, engineers and tradesmen who are constantly developing professionally will not come cheaply. But the work undertaken will be of a high quality and problems encountered will be overcome easily due to the level of education and experience of the labour involved.
	Ships, bridges, oil rigs, large buildings, artwork, some jewellery and furniture.

	Batch Production
	Putting exact figures of what volume constitutes batch production is difficult. It is better to think of batch as being a limited number of a particular product which will be produced to meet a particular order. Companies involved in batch production will typically produce a variety of similar products to order which can be tailored or personalised to meet the clients specification.
Batch production relies heavily on the use of programmable automated machinery, jigs and templates to speed up production and eliminate time consuming repetition during manufacture. The same jigs and templates are often used for multiple products.
	Batch production relies heavily on skilled labour that can perform a variety of specialised tasks and adapt quickly to new jobs in order to produce new products, meet demand for a particular part or cover for absent workmates.
Constant training is causes expensive ‘down time’ for manufacturers.
	Furniture, musical instruments, jewellery, boats, aircraft, houses.

	Line Production
	Complex products with many separate parts are often assembled on a production line where workers add one part or sub assembly to the product at a time as it moves along on a conveyor. Some parts along the line can also be performed by automated or robotic machinery.
	Semi or low skilled workers are trained to perform one or two tasks on the line and will often work shifts around the clock so that production doesn’t have to stop.
Production lines are usually set up in countries where labour is very cheap.
	Vehicles, household electrical goods, bicycles, computers, clothing, footwear.

	Mass production
	Mass production involves the manufacture of tens of thousands to millions of a product using expensive equipment. It relies on an ‘economy of scale’ where the initial high cost of machinery and tooling is offset by the sheer volume of products which will be sold. Despite the high set up costs the volume of production means that the price per part is very cheap. Mass production also relies on designing products that will use cheap and quick assembly techniques to keep costs low.
	Cheap low skilled labour is used to keep machines filled with material and provide janitorial work in the factory round the clock.
A small group of technicians will look after equipment and service it as necessary.
	Electronic goods, toys, plastic wares, mobile phones, kitchens accessories.

	CAD
	Computer Aided Design. Products are designed in 2D and 3D on computers where parts can be checked for assembly and changes can be made quickly and easily if needed.
It is possible to communicate designs over large distances by email.

The cost of hardware, software and constant upgrading are high.
	Highly educated and skilled labour which requires constant training in order to stay up to date.
	Used during the design process.

	CAM
	Computer Aided Manufacture. Computer controlled machinery that can quickly and accurately produce parts which have been designed on CAD.

Computer controlled machinery does not eat, does not sleep and will not stop for a break or to go home to sleep. It operates 24/7 and is 100% accurate every single time.
	Cheap low skilled labour will work shifts around the clock to put pre cut material into machinery and clean out cuttings.

	Furniture, mechanical parts, prosthetics, technical components for machinery.

	CIM
	Computer Integrated Manufacture. A computer keeps track of the volume of materials and separate parts waiting assembly so that there is little wastage as no extra materials are bought in and extra parts will not be produced other than those needed to fulfil an order.
Any breakdowns in machinery or lack of particular components will also be flagged by the computer so that they can be addressed quickly.
	
	

	CNC
	Computer Numeric Controlled machinery is reprogrammable and can perform many different tasks which will always be 100% accurate.
CNC machinery works 24/7 and is very fast. 

Every part produced will be identical. 

It is also versatile as one machine can be programmed to produce lots of different parts.
	Low skilled labour work shifts around the clock to keep the machinery running.
High skilled individuals are responsible for programming the machinery to produce parts that are accurate and correct.
	Component parts for furniture and mechanical devices. Ideal for batch production. 


Glossary of terms
Automated
- Mechanised or computerised.
Jig

- Device which allows the same process to be repeated easily and quickly without repeating time consuming work such as measuring.

Template
- Pre determined shape which can be drawn round to avoid time consuming marking out.

Down Time
- The time spend while employees are undertaking training. This is expensive because training costs money, employees are being paid and no work is being produced.
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