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Lecture 17

Knowledge imbedded in experience has its limitations.  It is difficult to see things or see things in electrical and chemical domains.  One cannot hear current.  There are many reactions that do not produce physical results.  Even by clamping meters, one requires a theory to understand the reading.  Every instrument presupposes a theory in making its measurements.  In these industries, the scientific approach to reality concentrate on what happens deep inside to the structure of the material or what happens to the wires when the current flows through.  One must go through to where experience cannot reach.  If this accurately predicts how things will happen, then one is on the right track.  It is the substitution of mathematical reality for physical reality.  It relies on a continuum – assumes uniformity throughout space.  Of course, this has limitations but it is a very powerful idea.  It can simulate an idea, and we can use it as a model.

It is no surprise that in Germany the scientific approach is adapted to engineering and industry.  It begins with the chemical and industrial industries but eventually works its way into machines.  It changes the software of technology.  Technology changes radically in the 20th century.  A corporation must also change to use the technology and the economy must change to accommodate the corporations, and the society must change to accommodate the economy.  This creates a chain-reaction process.  This paved the way for another chain-reaction process that began with the introduction of the computer.  A computer is useless in a traditional society.  There must be fundamental changes in the society before the computer becomes a useful device.

The technological aspect of mediation on society

The model T

Invention
Produced in 1911 by Henry Ford.  Ford invented a new car.  Earlier cars were very fancy, mainly only for the very wealthy.  He wanted to produce a horseless carriage affordable for the average person.  It was the first car to try and create a market.  It was a simple and straightforward invention.  

Innovation
Used as much as possible, standard parts, standard materials, standard machines.  The ones that were unique for the model T could be made in a standard machine shop.  The prototype was built in a standard facility with widely available skills.  This prototype was then taken out for testing.  After was tested, he set up the company – the Ford Motor Company.  This was pretty simple because everything was very simple since everything was pretty straightforward.  The demand was so great that eventually he realized that he needed a new way to produce the cars, and eventually he came up with mass production.  He used interchangeable parts which really helped to simplify the repair and assembly of machines.  The company expands as the sales increase

This is a very linear process.

The Mustang

After WWII, into KSE, very different

At the time the most popular car was a sedan but the sales were dropping.  The two-door hard-top was lower but sales were increasing.  The same was true with convertibles, and European sports cars.  But if they would combine the different cars then they could have a winning combination.  So they created a hybrid.  Ford could then interpolate the technical specs of the car based on the innovation of the car.  Everything could be estimated.  The invention was already more analytical.  The design of the vehicle is radically different from anything that went before.  There is a basic concept of a car and one can set up specs and the job can then be broken down further.  One can determine the kind of chassis based on the size of the car, for example.  Another part of the car is given over to the engine design group, which based on the specs can determine what engine needs to be appropriate.  All these designs can then be further broken down into more specialized aspects.  

One cannot apply KSE to the design of a car.  Someone designing the styling of the car can take a look at the various parts and examine them from a fluid mechanical point of view something isn’t so good.  A mechanical point of view might show that a different material should be used, etc.  The job needs to be broken down further into smaller and smaller bits until can apply KSE to a specific part of the car.  Design becomes a concept broken down into smaller and smaller steps.  And each step is broken into smaller and smaller branches and at the end of the branches there are groups of engineers who look at each individual aspect.  But this is half the story.  If the engine, chassis, interior, body, groups would not talk together, after a year when they came to put everything together, then the engine might be designed too large to fit under the hood, and the chassis might be longer than the body.  Each group must be in communication with each other group to make sure that they exchange information and make sure that while the design job is broken down into individual pieces, there is a proper synthesis of the pieces to form a car.  The design in done by committees.  This complex process requires a new social structure to implement.  This new structure is known as a technostructure.  What matters in each committee is not seniority but rather knowledge.  A VP in fluid mechanics has little say when it comes to some other aspect of the car.

If everything in the technostructure was done sequentially:  One aspect was completely dealt with and after a year they come back with their specs.  Then their information was brought over to the next group who would spend a year working on it, etc.  

During the process  there are specialists.  The product and manufacturing facility are designed simultaneously.  One doesn’t use standard machinery.  One only requires a small amount of the functionality of the machines.  The only way to use produce parts with the most cost-efficiency, the machinery must be specialized and dedicated.  So the equipment must also be designed.  This is also coupled with sales.  The amount and quality of machinery and work depends on the amount of work that is requires.  A plant can cost-effectively work within a certain small range of yearly production.  Everything must be designed specially so that everything fits in with the projected sales.  All the aspects of production must be done simultaneously.  The technological cycle is now carried out by a technostructure that plans the entire technological life-cycle of the car.  The upfront cost of designing a production of a vehicle is huge.  If one can only sell half the vehicles, one can only get the cost back over half the vehicle.  If the cost of investment is too high, then it loses its market to something that is more economical.

This changes the corporation because the cycle of every product must be planned by a technostructure.  The required people have the KSE that is related to each and every aspect of the firm.

