Climate - Plant formation

A tropical rain forest

B hot desert

C temperate deciduous forest

D boreal forest

E tundra

Biosphere cannot destroy/create energy

Fig. 1 is the simplest possible scenario (only one material going into production)

If you put a control volume around a car plant, then there would be all kinds of chains of activity, hundreds, one per material

Some of those chains are interconnected, because some of them may share by-products, or many of these circles may represent/have indirect input

Indirect input vs. direct input

Direct input are directly involved in the process of the control volume

i.e.: when making a car input is sheet steel...all or great deal ends up in car

Energy inputs - most is directly necessary to keep the process going

Indirect = contribute to the process indirectly - necessary

Not directly tied to the inputs being converted to outputs

e.g.: lubricants, lighting, a/c, heating, etc.

When you look at economy of society, it's a huge network of flows of materials and energy that is indeed in the form of a network

Not just a series of parallel processes, all interconnected (sideways connections)

Same is true for energy production e.g.: gases, coal, etc. - extracted, refined, and then converted into energy

An overlap of the network of flows of materials, and the network of flows of energy and an economy has two networks, one for materials, one for energy.  The two partly overlap

It is the study of these networks that can be undertaken by environmental bookkeeping

e.g.: most of the flows of materials in the networks associated with modern economies are linear

The best corporate strategies for manufacturers are for services rendered (selling services)

By selling services, you make the flow of networks more circular, taking the strain off the biosphere

All these activities must be supported by material flows (all activities that make up way of life) as well as energy flows can be made more circular, but right now is almost completely linear.

Energy flows are pretty much always linear

ENVIRONMENTAL BOOKKEEPING IN THE BIOSPHERE

A society is the result of history of the evolution of a culture/way of life that a community creates and evolves over a long period of time.

The biosphere is not the product of history but rather the product of natural evolution (there is change).

These two systems are related to each other and influence one another.

-------------------------

Flows of materials/energy in the biosphere

The biosphere is thin layer of life around our planet.

Within the biosphere there are many subsystems that we refer to as ecosystems - simply unique subsystems.

In an ecosystem every plant every organism large and small occupies what is called a natural niche

-niche is something equivalent to a human occupation

These are equivalent of the natural niches/cultural niches

The breeding strategy of any species is not the determining factor as to how many cultural niches there are.

In our society, by and large, the cultural niches are the occupations necessary to sustain the way of life.  The same is true in an ecosystem...each plant/animal affects the functioning of that ecosystem.

This means that there are so many niches for each ecosystem (for each type of organism.)

Functions needed to be performed by certain organism in an ecosystem

(Darwin's theory doesn't explain this)

Doesn't tell you anything about how the ecosystem as a whole evolves.

How do these natural niches connect?

-environmental booking helps explain some of these things

You can think of an ecosystem as a biomass of plants.

Then on top of that we have what is called an Eltonian pyramid of biomass (bodyweight of an entire species)

Original biomass is the plants, because the plants take solar energy and from that, produce sugars as well as oxygen.  That is the food base for the ENTIRE ecosystem.  Everything depends on this.

On top of plants, you get small organisms that feed directly on the plants (herbivores)

On top of those, you find carnivores that eat the herbivores.

(On the y axis, you plot the size of the animal, and on the x axis you plot the number of members of the organisms)

The biomass tends to reduce as you go up the pyramid

About 10% of the biomass is passed up each level.

90% of the food the tiger eats is used to sustain its life

In the example of the food chain, only a small part of the biomass actually contributes to the actual biomass of the organism on the top.  The reason you get these steps, because if an animal overcomes another animal, you have to be 10 times bigger, hence the reduction.

The conversion of solar energy into biomass has an efficiency of roughly 2% on average over the lifetime of the plant.

In terms of energy conversion, solar energy is captured by solar transducers (plant), converts 2% of light into biomass, 10% gets converted to the next step, then 10% of that goes to the next step, etc.

e.g.: plant > herbivore > tiger (tiger gets very little)

Whole system can be powered by sun, despite the low efficiency rating.

Also shows you that a food chain is part of how the natural niches are connected.  The plant niches connect to the food supply of the next layer, which connects to the food base of the next layer, etc.

This is called a food web - how materials/energy travel through the ecosystem.

Most energy is being lost through body heat.

Some interesting conclusions - everything is powered by the sun in an ecosystem - if we distort the ecosystem too much by capturing too much of the biomass for ourselves, we leave very little to the rest of the ecosystem. (Appropriation of net photosynthesis)

----------------

Plant base

There are 5 plant formations (see top)

Each plant corresponds to a certain type of climate (all in 6.2), which corresponds to a certain type of soil

The natural niches of plants is the contribution they make to an ecosystem (take solar energy and convert to O2 and sugars) - feeds the whole structure.

This process meets up with different challenges:

EQUATOR: problem is that there is lots of heat and little water, so plants need to minimize heat absorption and maximize passing heat back into the environment

e.g.: cactus

TEMPERATE - plants grow large solar panels (leaves) problem is the winter - enormous heat loss. To combat this, they drop the leaves in the fall - suck out all the sugars, then drop the leaves after being sucked dry.  This reduces heat loss.  In the spring, new transducers (leaves) are grown

NORTH/COLD- cone formations [needles] (not as efficient at absorbing solar energy) but they don't lose nearly as much heat in the winter.  This lets them keep the cone formations all year round (Boreal forest)

TUNDRA - low growing plants - as low to the ground as possible to reduce heat loss, while still keeping maximum solar absorption

-------------------------------------------------

Soil formation - rainforests are peculiar in terms of flow of energy/materials

They recycle all the nutrients within the system.  Problem: tropical soils washed most of the nutrients out of the soil. The soil is infertile.  Rain Forests grew in ways that took a long time - when branches fall down and decompose/animals die and decompose all that biomass some leaks into the soil, captured by root system.  This is a monstrous stupidity to cut them down.  They will never grow back (soil has no nutrients)

The rivers in the tropics are the most important method of bringing nutrients into the soil (e.g.: Nile - building dams in the Nile to harness energy, only to use that energy to make fertilisers to do the job that the Nile did – fertilizing the soil)

deciduous forest -  everything decomposes much more slowly - this forms humus in the soil - almost half the nutrients are in the soil itself which is why you can cut down the soil and engage in agriculture on a regularly sustainable basis.

what biotech and genetic engineering - simply moving around the biomass - e.g.: corn - make fatter corn, this shifts biomass out of the rest of the plant - more food, but the plant becomes weak and much more susceptible to weeds, etc.

Biotechnology won't solve any of this problem

Materials in this ecosystem flow in circles

What happens in every material transformation is that process A produces waste products which become the food products for process B, etc.

e.g.: water cycle

Water evaporates in the ocean, rain drops on land, absorbed into land, some runs off, back into the ocean

More e.g.: carbon cycle, oxygen cycle, etc.

That’s why the biosphere produces NO pollution.  Every waste product is used somewhere else

It goes around and around

6.3

The only energy input into the biosphere is the sun.  All the oil, gas, coal, etc. is nothing else but solar energy stored up as biomass by plants for many years.  In our lifetime, this stored up energy will be seriously depleted.  We must sever the 'umbilical cord' to the Middle East (where the bulk of the oil products come from).  The transition to phase out oil and coal will be accompanied by many problems such as wars over water, lots of moving around (abandoning infertile soil), etc.  It will not be an easy century.

Any process of transformation transforms materials - produces wastes which are inputs into other processes of transformation.  e.g.: when we breathe – we take in O2 > use it for stuff > exhale CO2 

The waste products of our process become the inputs into the plant’s process– a closed loop

When we look in 6.3 at the interface between society and the biosphere, we see that the biosphere sustains/supports the flows of materials in a society and that the ability to sustain those flows can be judged by means of 3 concepts:

1: Some of the resources that flow across the boundary of society and the biosphere can be sustained by the biosphere almost indefinitely.  These are called renewable resources.  Renewable - produced by natural cycles e.g.: fish stock (they breed).  Every year you can harvest for a set amount.  If you harvest for more, you slowly deplete it.  If you harvest for less, you increase it.

2: Some of the flows are known as non-renewable sources.  Oil, gas, coal > while technically they are renewable resources, for human purposes, it takes so long to regenerate that we might as well talk about a fixed stock – it isn’t going to increase in any way during our lives.

3: Some of the flows are known as continuing resources.  Examples include wind, tidal, geothermal, etc.  Currently, our use of these flows does not affect the quantity.

It is also possible to convert a renewable resource into a non-renewable resource.  Take the example of Agriculture.  Agriculture is doing this to the soil - plants take nutrients from the soil (soil regenerates very slowly).  If the agriculture takes more out of the soil than the soil can regenerate, this slowly exhausts it, converting a renewable resource into non-renewable resource.  Another example would be fish.  If we harvest at a greater rate than the 'interest'/regeneration/breeding, we eventually eliminate all the fish.

If you take too much biomass out of the biosphere, we lose lots of species, and ecosystems become much more narrow and vulnerable/unstable (fewer species).

At that boundary human beings have lived very differently (see 6.3).  You can generally divide the history of humanity in terms of how it used the biosphere at that boundary into 3 main periods

Pre-history - period of time when no society, but humans lived in groups (collecting edibles/supplies).


       It only took a few hours to gather necessities.

Historical period - humans begin to live in societies and begin to do a bit of hunting.

                             The practice of agriculture and domesticating animals begins

                             Beginnings of cities/villages, states, wars, etc.

Industrial period - throughput o f matter/energy increases exponentially (see tomorrow's notes)

CHAPTER 1

What does this all mean? (Environmental bookkeeping, etc.)

The answer that most people in society give - No, it's all nice, interesting, but it doesn't really make a difference.  E.g. If everyone decided that the best thing the government could do was to make the #1 goal the health of people/society and the ecosystems - if this was published on the front page of a newspaper, people would find it ridiculous (they would say business costs would rise, profits would drop, the economy would collapse, etc.).  They would say, 'these people have it wrong - forget it'

But in reality, THEY (the criticisers) have it wrong.  Factual documentation proves it.  Their arguments are wrong for 3 reasons:

1: They pretend that technology can be separated from society that invents it/uses it/advances it as if they are two different things.  They also separate the economy in the same way.

2: We separate the things we want from technology from the things we don't want from it

e.g.: homeless people are as much the output of our society as VCRs and cars, etc.

Weakened ecosystems are as much the output of our society as anything we like to produce

3: We constantly measure our success ONLY in terms of something we call performance values - output/input ratios e.g. efficiency - how much power of how much you put in.

Labour productivity - how much work you get out of what you put in, etc.

Don't get me wrong, they are very important - they tell us how good a job we do in the midst of scarce resources, but it only looks at the desired output, not the undesired ones.  We have a resource crisis in the making - not enough for everyone to go around.  The biosphere can't produce it quickly enough

Explanation of 1:

Let's say we have a group of people painting a landscape - each of the artists are interested in different aspects of the landscape so they put what they want in the foreground and they each paint their own 'version' of the picture.  If you ask the question what did the landscape ACTUALLY look like?  You can't tell because everyone did it differently (see Ch. 1).

e.g.: some people say 'keep the economy going, it's number 1' etc., while some others say it's the community that produces the economy - healthy society is more important - needed before you can have a healthy economy while other still say the biosphere is the most important.

They ALL have it wrong.

It's not JUST the economy, or the community, etc.

All three parts have an important part of the puzzle - they are all interdependent (each relies on some part of the other) ALL parts are necessary - with environmental bookkeeping, it can be done.

If we only measure how much desired output we get, we are being foolish.

E.g. we are surrounded by time saving gadgets - yet we are working far harder now than anyone ever before (with the exception of some slaves)

-we have so many communication devices, yet we still have a large number of lonely people


-weapons are so efficient that any all out use cannot be defended against (everyone dies)


-cars are so marvellous, but they are all sitting on the DVP not-moving (speed of traffic in the city continues to drop)

Our civilization is fantastic at creating the desired output, but we are great failures at keeping down the undesired values.  We are behaving as if the good things we do can be done in isolation from all the problems we create.

Why aren't we waking up and seeing what is going on?

This is essentially the problem: every society generates values - how important to us something is.  Technology has a very high value - very important to us - everything in our society is a technological innovation.  Technology is to us what nature was to prehistory - it's our environment.  From it, we derive everything we need to live.  There is a problem though.  E.g.: thermostat on the wall in room - how do you regulate temp in room?  The thermostat keeps criticising the furnace.  The problem is that we DON’T criticise technology - we can't distinguish between technology and the undesired consequences.  There is a negative feedback loop – we look at what the consequences are going to be, take it into account, and adjust what we’re going to do.

We need to look at the WHOLE picture.

What have we done so far? (REVIEW)

-Much of the way the engineers of today manage and regulate modern tech. is like driving a car looking only at the dials and only peripherally looking outside the car

-We should train people to look out the window beyond their specialty (currently impossible because we train them too narrowly.  This is also the way companies are organized.  “You have a problem? Send it to this other department and they’ll take care of it.”)

-The idea is to prevent things, rather than deal with them after the fact.

-Thermodynamics - energy can't be created or destroyed, energy transformations are irreversible

-Environmental bookkeeping is a way to track flows of materials/energy beyond our specialty

-Society borrows all materials/energy from the biosphere

-Society takes this stuff out of the biosphere, converts it into a product, then the product ends up in the garbage dump (linear chain of transformation)

-Nature doesn't function that way because it produces no pollution

-In nature, there's no such thing as an undesired product -materials flow in closed cycles (no waste/pollution)

-Everything in nature is custom tailored to everything else - everything is part of the whole - there is no 'useless' part.

-Energy transformations are linear - the only energy that powers the whole biosphere is solar radiation.

-We are borrowing energy capital that has been stored up over a long time (oil, gas, etc.)

-In terms of sustainability, we can distinguish flows of materials/energy that the biosphere can sustain.

-sustainable if we do not deplete capital (we live off the interest) e.g. fish/fishing

---------------------------------------------------------------------------------

-Networks of flows of materials/energy within a society and how industrialization completely changes these networks.

-Planet earth is unique because of the small layer of earth surrounding it.

-Industrialization process is a complete transformation of technology and everything inside society

-So much of the world today has great difficulty industrializing because these transformations take enormous resources (because EVERYTHING changes)

-e.g. foreign aid - how do we help other countries overcome these difficulties?

-Examine what happened in England (because that's our historical laboratory in which we can build a model by observing what went on)

-The model turns out to be generic (applies to all countries)

-Every nation that has become industrialized in turn becomes increasingly similar, largely because the constraints that industrialization imposes are very powerful.

-the difference has become very small compared to the time before industrialization

-starting in England

-2 main blocks 

1st block is mainly associated with changes in the hardware of technology (machines, processes, tools, mines, transportation, etc.

-The technology used to change the hardware is becoming more and more inadequate.

-This in turn alters the software of technology - how we learn tech. knowledge, how we apply it, etc.

2nd part

-See how the software of technology begins to dramatically changes- rules, theories, corporations

-takes us up to about 1980

3rd part (computer age - see next course (APS302)

Model of industrialization

FIRST great constraint

-Process of industrialization is characterized by 2 constraints - 1 comes from thermodynamics

-society borrows all materials/energy from the biosphere

>the technology-based connectiveness of a society<

-flows are governed by thermodynamics

-Continuity principle - we only produce so much as we're pretty sure we can use/sell

-balance supply and demand

-continuity between the production and the usage

-people don't make things just for the hell of it

SECOND great constraint (culture based connectiveness of a society)

-the fact that we live lives

-e.g. meet someone who is losing their short term memory - what you remember seems to go through two stages - short term memory holds details, and only part of this is retained in long term memory.

When short term memory starts to deteriorate,, then lots of stuff doesn't make it into long term memory.

-when we say we 'live lives', we take a LOT for granted.

-Living that connectedness - every moment is lived as you

-Collectively as a society, we live together - we have a history, a story to be told

-There is a collective life - we share everything in our lives

-many societies in history fell apart because the collective life fell apart.

-The mind is the one organ in our body that changes with each and every experience in our lives

-The changes that occur in the organization in the brain is known as the 'mind'

-The brain-mind is the organ that is developed when you develop in your mother's womb, and the mind begins to evolve within that brain as the consequence of experience.

-this connects us to the environment in which we live.

When we experience something, we 'internalize it' it changes/registers on you.

You experience that moment - that experience makes it into the organization of your brain-mind.

This is called internalization - part of this is called symbolization which means that by connecting that experience to everything else, you find out what the meaning and value is of every experience

-Human beings have always lived in the world in terms of the meaning and value of everything related to everything else.

We find out what the importance is of something..

In your behaviour, you externalize that.  That behaviour becomes part of the society in which we live.

When many people do similar things, it becomes objective (because 'everyone does it')

-the objective part of how a society operates (what you expect people to do)

-we experience, find out the meaning/value, externalize it, which contributes to the environment

Cultural cycle - internalization- symbolization, externalizations, objectivisation

This connects the (I didn’t catch what he said in this part)

Those constraints are interrelated

------------------------------

-building the model

-Putting-out system (Chapter 3, very end)

It is essentially a decentralized factory.

In all pre-industrial societies, most people worked at home

BUT, people did not make the whole product.

There is a difference between a social division of labour and a technical division of labour.

-In a social division of labour, some people are this, others do that, they do the whole job (teacher, etc.)

-In a technical division, task is chopped up into bits and pieces, people only do one small part (e.g. assembly line)

There was a technical division - four different steps in textile making separated by technical division

1st -taking the raw materials (e.g. wool) and cleaning it up (combing the crap out of it, etc.) preparation of raw materials

2nd - spinning the fibres into thread

3rd - weaving the thread into cloth

4th - finish the cloth by shearing, bleaching, dying, etc.

 Out of that comes the finish cloth.

-ALL depends on the biosphere to grow cotton plants/maintain the sheep

Finished cloth is made into whatever, it gets used, eventually thrown out, then goes back to the biosphere.

In the search of how to expand the output of a putting out system, how to accomplish this created the spark that started the whole industrialization process.

The analysis will proceed as follows:

We will begin by examining what happens when you begin to drop machines into the networks and flows of materials and energy - concentrate on that network

That network was organized by 3 principles (first two laws of thermodynamics and continuity principle).

We will start examining flows, beginning with putting out system, expanding to the whole economy

Start off by assuming that everything we don’t want to change remains the same while we make our changes.  Start with our first step (the materials and energy focus) and then gradually relax the assumption that everything doesn’t remain equal (people and communities are changed, etc.).

The first step will be to look at the material energy focus, then the human social focus, third step will be to examine the economic changes, then the political changes, and finally the legal changes.

PUTTING OUT SYSTEM

Biosphere > Agriculture > 1 > 2 > 3 > 4 >Other > Biosphere

(Use the 4 step example of wool from Sept. 19th notes)

Let's assume that to increase the output of the putting out system that someone invented a spinning machine.  Pretend everything else stays the same.  If you mechanize spinning, the speed of the second step would speed up.  The output of step 2 would go up, but the input of step 2 would have to go up as well (conservation principle).  So yes, the invention of the machine speeds up step two, but now you have created two other problems.  This is the whole problem of industrialization.  The output of the second activity goes up which means that the input into the third activity goes up as well.  But if your productive capacity of the third step has not increased, then you're simply creating a bottleneck.  Upstream (between 1 & 2), you have a problem as well.  Step two requires more input, so the first step output must increase as well, but since nothing else changes, the input into the second activity is too little to keep the second activity going.

Two problems: bottleneck between 1&2, and 2&3.

In a very short time, 1 & 3 becomes mechanized.  So now we have a bottleneck between Agriculture & 1 and 3 & 4.  The problem has just been shifted.  Not a solution.  To solve that bottleneck, England had to go to foreign lands to try and get enough raw materials (e.g. The British walked into India and destroyed it to take it for themselves).  

Now, all bottlenecks at the front are solved, but now you have a bottleneck at the end.  It means people have to keep up buying what you make.  As a result, you must expand your market to other places/countries in the world.  Globalization is, in fact (as can be seen from this example) very old.

Machines - solve one problem, create two more problems.

Activity 2: Input after industrializing would be spinning machines.  Pretend they're made out of wood, iron, and steel.  Wood requires logging, which again comes from the biosphere.  Everything essentially comes out of the biosphere.  The same is true for all the activities.

There are various indirect inputs.  Machines need to be lubricated, machines need spare parts, etc.

In other words, by the time you take your activities in this chain and imagine all the indirect inputs in the chains, this dropping of a single machine into the chain of events causes a whole >chain reaction model of industrialization<

-Another example: It is clear that now that all these things are done by machines, these machines are far too large and expensive for people to have them in their homes.  So they are housed inside a building/factory.  The factory itself requires many indirect inputs, which all lead back to the biosphere.  

-Another indirect input would be transportation (transportation to get to the factory, to export your products, import your raw materials, etc.) resulting in rail-roads to improve transportation (which in turn require iron, coal, etc.).

-The steam engine is a result of trying to deal with another bottleneck.

One of the problems England quickly encountered was that of coal mines.  They needed more coal, so they had to dig deeper.  When you dig a coal mine deeper into the ground, there is more water seepage into the mine. SO they had to pump that water out.  Steam engine originally used to pump out the water.  This eventually was applied to rotary motion, etc.  Since the steam engines USED coal, that means they had to dig deeper, which means they had to pump more, which means they needed more pumps which means they needed more steel which, etc, etc.

This is a self-reinforcing process.  Every time some activity cannot keep up into the dynamic equilibrium, you have a bottleneck that could stop the whole process.

You either have to change the entire process or you get stuck.

More factors: workers > had to live near factories (huge migration of populations) but these people needed housing, which means you need more wood, bricks, etc.

All or nothing proposition - you either do it or you don't (restructure the ENTIRE network)

---------------------------------------

>2nd step in the analysis<

We assumed in first step that everything else remains the same (analyse one step at a time).  We didn't take into account the human factor (among other things)

SOCIAL CHANGES THAT HAD TO BE MADE TO MAKE THIS WORK

1- Analyse all the changes above in terms of the labour force required to do it.

What happens during the chain reaction process is that some categories of work become reduced, then eliminated (e.g. spinning by means of hand spinning wheels disappears) while a new skill takes its place (running of the powered spinning machines).

The other thing that changes is the number of people employed in each category.

There are two major changes in the structure of the workforce:


-some activities disapear and others take their place


-number of people involved in each activity changes

2- The >nature< of work changes completely

Work was separated from the extended family (extended family - entity that no longer exists in most industrialized societies - today, we have nuclear families: parents plus 1.853 children)

Extended family - grandparents, their children, and the children's children


-Basic building block of society.  Work was done at home. E.g. bakery, live above the bakery, dad and mom busy in bakery, assisted by apprentices, children hang around eager to help: learning the baking trade.  Grandparents might try to pitch in, as well as take care of everyone. (baby-sit)  Basic health care, daycare, etc. are all taken care of.

That's why you have tough divorce laws in all societies, because if you messed around with the family, you really messed around with all the basic social functions of that family

There was an integration of work into life.

When work was taken out of the family, in the beginning, the entire family hired themselves out.

Governments had to step in and forbid children from working (because they died, etc.)

All the functions of the extended family broke down.

If someone got ill, there was no one home to look after him/her.

Workers are involved in repetitive jobs (technical division of labour)

It made people as dumb as they possibly could (boring job for entire life)

It created a new kind of poverty - not a poverty of money, but a multi-dimensional poverty.  E.g. after working in the boring factory, you don't have the energy to have 'quality time' with your kids/family.

Marriage became the luxury of the rich - because the rich didn't have to work in factories.  Work possessed these people to the point that they could not even run their own lives (known as alienation).

QUESTION IS: 16.1

Third Change: Fundamental Social Change

1. Change in “factors” of production

Agriculture

-Land – life supporting system, a small part of biosphere

-Produce – crops, etc. in the domain

-Labour – required to work the land

Putting-out System

-Land – live on, to produce cotton

-Labour

-Capital – very modest.  Work alone at home, inexpensive machines.

Industrialization – Lots of land needed

-To solve this problem, England colonized other lands – possible because they had lots of guns.

-Labour no factor – reorganization of labour.  They ended up having too much labour, so they shipped the excess off to colonies.

-Capital needed – input that is most difficult to obtain – calculation of cost prices, not good enough to make profit, need to renew capital

Capitalism > industrialism

2. Appearance of a market economy
-Barter economy existed before: extended family produced what they needed.  What they couldn’t make, they traded for.  What they had too much of, they traded.

-Industrialization changed that: you had to purchase everything you needed with your wages.  Wage earning system forced the market economy to produce food, clothing, healthcare, etc.

-Market was the new organizational principle in society.

-“Invisible land” – economic fundamentalism - Consequences of transactions affected others.

-Market economy – money needed to make value.

Impossible – destroys all traditional moral values.

3. Factors of production – importance of nations

-Countries with coal, rivers, good export possibilities, and raw materials will be the most economically important.  Land owners are no longer those with power.  People with money have power (Wall Street people, bankers, etc.).

Political changes
-The political scene has changed so much in the last 200 years.  Today, almost everything is considered political - we mean that the modern state has its finger in everything.  This began during the industrial revolution - the state involvement in human life, in decision making begins to grow, regardless of what kind of religious traditions, what kind of government, it continues to grow.

-All the political and religious traditions have always considered the growth of the state as a negative thing.  Christian thinking - all the images about the state were symbols of oppression/slavery, etc.

-Carl Marx said you can't have a state that has its finger in everything and still have a democracy.  It's a contradiction.  The state would gradually wither away everything else.

Two things that begin to happen:

-First: peasant society in the countryside is being destroyed (people have to migrate to industrial centres)

-In the industrial centres, the extended family does not play its role.

-Increasingly, as communities can't regulate their own affairs, the state has to step in and regulate things (Pensions, social insurance, etc.).

The self regulating communities break down and so the state has to step in and fix things.

SECOND reason

-We are moving from a society where practically everything happened on the local level

(e.g.: railroad - you can't have local decision making - one town doesn't want the railroad going through it, but another one does - you get the railroad zigzagging across the land - it doesn't work that way.)

-No national or international economic markets.

"It took England half the globe to industrialize, how many globes will it take India?"

-Things had to be decided nationally - no county/city had the power or jurisdiction to raise a navy that could protect commercial shipping.  No local government had the power to negotiate war or peace, to access foreign markets, etc.

Decision making moves from local, to regional, to national, to international.

------------------------------------------------------

Legal Changes

-Napoleon instituted a legal code which was imposed on pretty much all the western European countries.  There is a codified law system (codified - things are more laid down in rules - more limited discretion - if this, then that).

-In England, they had a common law system which became swamped - too many things to take care of

e.g.: what happens if someone gets hurt? Whose fault is it? Etc.

-Common law based on precedence - problem because there were so many new situations that had never been seen before.

The legal system undergoes a large transformation

-we've seen that industrialization dramatically changes the networks of flows of materials and energy, but its people that makes these things happen.

-So many things change: morality changes, religious changes, art and literature changes, the whole basis for human life undergoes a major change.

Two practical implications 

You can have a chain reaction process in reverse

-Vacca (Italian engineer) wrote "The Coming Dark Age" he outlined 3 actual historical breakdowns of major systems in the northeaster part of the US.  He hypothesised how one system could cause another to go down, and you could have a chain reaction process in reverse.  (The technology based connectiveness in society - see notes).

Second implication - technology transfer doesn't work 99% of the time (e.g. modify VW bug with Ferrari V12 engine - you have to make SO many other modifications - you have to change the whole car).

-----------------------------------------------

CULTURE

-Culture, means everything a society creates - everything that isn't produced by genetic processes.  In other words, the organs of your body (including the brain) come in to being from genetic instructions that are in the DNA.  However, the brain-mind (as it begins to grow as a result of exp) is the organ that is changed by each and every experience.  This influence of experience changes human nature from what animals are.

-That's where culture begins to come in - it makes us into non-natural system.

-We don't live in a niche like an animal does in an ecosystem.

-The greatest thing that sets us apart from animals - we have the language - we symbolize things - we give everything a human value and a human meaning.  This includes our science, technology, religious institutes, everything is part of culture.

-The word ‘culture’ changed its meaning during the industrial revolution (one of many words that changed).

-Art was taken out of the mainstream of life and was put into a museum.

-A lot of stuff was separated out of society to be put in a special place.  Including sculptures, literary things, it became 'fluff' on the social cake.  Making money, being successful, was the 'important stuff'.  Wasn't like that before the industrial revolution.  Art and literature, music, etc. played a much more integral role in life back then.

-Culture

-There is interpretation that takes place in the 'brain-mind' - you don't see what's on your retina - your mind interprets it and sends you the information.

-Babies can't focus their eyes after birth-they have to learn - there is nothing as yet they know to focus on.

-E.g. when they cry, something moves towards them, etc. - gradually, the baby begins to make associations (crying always associated with mother).

Images themselves don't change, but your ability to interpret them does.

What we see is what we have LEARNED to see.

e.g.: example of cards – Cards were quickly flashed in front of someone, and the person was to identify which card it was.  Some cards were made 'funny' and people started to hesitate until they realized that the cards were altered.

Some people never got to that stage and went crazy.

Technology changing people

-role of culture in individual and collective life

(yesterday was role in individual life)

-possible to use yesterday's example for all 5 senses

-seeing is one dimension of experience, but there are other contributions as well

-There are also internal dimensions of experience (eg: you can imagine things or you can remember something, creativity, etc.)

-an experience is something where you can put anything into focus, and everything else becomes background, because you can't equally focus on everything.

role of culture in experience

-We live in a civilization where we use the machine as a model for human life.

-eg: memory - computer memory, or human memory

-these two are totally different

-the world of machines is a world of rules, and algorithms and repetition.

-The human nervous system has evolved for the exact opposite purpose.  It is there to cope with the fact that nothing ever happens the same way twice.

-When we put people into environments which are monotonous/lack repetition, it has a terrible effect on the human nervous system (eg: premature babies having to spend time in incubators - their nervous system develops very much slowly and can effect them for years to come/lifetime)

-eg: sensory depravation experiments (very quick way to drive someone crazy) - put someone in a room where there is NOTHING to experience - subject lies on a bed tied up with transluscent goggles, no sounds at all, isolated from the world.  Eventually they go insane.

-our nervous system cannot cope with monotony
-our expectations of the world influence things we do (eg: extrapolation/interpolation on graph)

-human memory does exactly the same thing.  and implicit in that structure of experience, is a great deal of what you learn about the world - metaconscious knowledge - a going beyond individual experiences.

It plays a tremendous function in our lives - knowledge that you build up by connecting experiences

-example - eye etiquette - middle-eastern cultures tend to have more eye-contact during conversations than north american cultures (in general)

Every culture generates an eye etiquette - when you have a conversation, if you look at the other person too much, they get uncomfortable.  Can be very serious - misinterpretation possible - eg: everyone from one culture does the same thing, people make assumptions (eg: one culture 'stares', other person not familiar with that becomes uncomfortable)

EG: 1
-body language - when 2 people begin to talk, there is a synchronism of movement.

eg: mother w/disabled child - mother comes into room - the body rhythms lock into some sync - then the mother begins to destroy the rhythm (never really accepted the child b/c of his disability)

-body language is used to frame the conversation

EG: 2
-when someone talks to a legally blind person, having a face to face conversation is a little bit like having a telephone conversation - strips off the eye etiquette, body language, etc. - people get uncomfortable because you don't get feedback of the body language, etc.

-This is one of the main problems we have with integrating people with disabilities into society.

EG:3
-conceptions of time and space - if you got somewhere 5 minutes late, "sorry, etc.", if you get there 10 minutes late, more excuses, 30 minutes late, even more excuses.

we have a certain sense of time and how to arrange things in time.

EG: 4

-conceptions of space - little children - when mommy leaves the room, children often burst out crying, because that they have not yet developed a sense of space - they don't know that mommy is just in the other room - for all they know, the mother might just have dissappeared.  They can't connect the fact that the rooms are connected. (other egs: size of measuring cups - same volume, different dimensions)

EG:5
-concept values - everytime you do something, you eventually learn (eg: food isn't to be spilled)

-why are the laws in this country spontaneously obeyed? did you read them all? a law will only work if it's spontaneously obeyed (can't lock up 80-% of population) a law that is too far removed from what is metaconsciously obeyed will not be applicable.  All the laws we have are already metaconsciously obeyed.

EG:6
-The image of yourself and that of others - in social society textbooks, people generally say that in your relationships with others, you become familiar with yourself - relationships are the mirror image of yourself.

-eg: a child that is neglected (constantly) the mesage implied is that 'i must not be very loveable because noone is ever interested in anything i do' and becomes very damaging - destroyed self-image - makes it impossible to sustain normal relationships with others - leads to mental illness, depression, etc.

-children have no social image of themselves - they can't have very deep relationships with people - once they become aware of their social-self, all their relationships are transformed.

-finally, the largest metacon. pattern show you the experiences of your life as lived in a particular society by a particular means of life.   Your brain mind acts as  map and lets you relate to others, even though there is constant variation, your brain mind can handle this - helps us find our way in the world

Quiz Overflow room MC102

1/2 hour to write the question: make a plan for 10 minutes (ORGANIZE and PLAN the answer)

chapter 2 in course notes - the role of culture (totality of human creations that are not derived from genetic processes - includes language, technology, social organization, etc.)

-role of culture in individual lives (human experience)

no 'inner soul' sitting inside the brain

-your social self is enfolded in your brain-mind

basic role of culture in a human life can be summarized - experience gradually forming the brain mind which functions as a map that allows you to orient yourself in the world.  We prepare ourselves/anticipate things that happen all the time.  The mental map allows you to anticipate each and every moment - and that map is read by the social self (enfolded into that structure of experience).

---------------------

role of culture in society

-first point is that here again we humans unlike animals, do not live in a natural niche in the ecosystem - ie: we're not born of how to behave like a dog, cat, bear, etc.

-we do not genetically fit into a natural niche

-we create a niche by culture

-no society has it's way of life programmaed into it.  It is learned.

-Our links with reality are not genetically predetermined.  We learn it.  There is a correspondance between babies having to interpret the world, and learning it with the help of other human beings.

-that society also has to take care of all individuals to make sure they all fit into the way of life - to keep that way of life going.

-how does a culture do it?

-we've had many civilizations on this planet, and they all had different ways of life.  Where did these different ways of life come from?  

-We know we don't know everything.  The question is, how do we know that we know enough that we can trust the world? (eg: how do you know when you're driving down the road that the tree isn't going to jump out at you?  We know enough about trees that we know how they behave, but there was a time when people DIDN'T know.)

-Philosophers have played this game endlessly ("am i really here or am I dreaming?") - We don't have to play these games, because we behave as if we know enough about reality that we can confidently pick up the phone and dial a number and know that it will work, etc.

-but do we really know enough?

-how do we know that we know enough that we can reliably do what we do?  Clearly there is an unknown.  There are things that we learn.  The problem with learning is that what was unknown to us

-with knowledge, that is not what happens - 

-science discovers facts, and that facts are like bricks that build a house.  You put them down, and pile them up, and form a theory of those facts, etc.  That's how science works - it discovers more about reality.  The earlier facts will always remain facts, but Kuhn said this in actuality is not true.

-Kuhn said take theknowledge we have of physics - and limit ourselves to western civilization - Aristotle was the 'accepted' science for years, then Newton came along, and he had to 'change the map'

-Newton said Aristotle's 'map' of the physical world was wrong.  Newton's theories couldn't fit onto Newton's map, so he 'made' his own map.  Then Einstein came a long, and things he discovered couldn't fit onto Newton's map either.  eg: relativity - impossible in a Newtonian world.

Essentially, science evolves according to Kuhn, by making a map.  THis is how we think this part of the world is put together - we add details, add things to the map, fill in the blanks.  This is known as 'normal science' according to Kuhn.

-Kuhn said, however, there are times when an experiement produces results taht don't fit on the map - and finally, someone says maybe the map is wrong, and then you get a 'scientific revolution' - a time when we change the map, when we change the mimage we have of what that part of the world looks likke, and some problems that were solved before become open eneded again (eg: gravity)

-nobody can assess the net gain or net loss of knowledge is.

-In the human world, something similar occurs.

-How do we know if our map of reality is a reliable map?  We never have to play the philosopher's game.  Why? because we live as if what we know about reality IS basically reality, minus a few details yet to be discovered.  We live as if the limited knowledge of reality we have , as if that IS reality itself, minus a few additional details taht will follow later.  

How can we do this?  We have interpolated and extrapolated between our experiences and we say that is the unknown.  The rest of the world is put inbetween the experiences that we've experienced.

That assumption, that basis for life, in cultural anthropology is known as myth.  These myths that convert reality as we know it into reality - the unknown are in fact the deepest, most fundamental part of any culture - makes the world livable.  Myth are as fundamental for our brain-mind as DNA is for our cells.

-it is the blueprint of the whole show - it makes a livable world for us.

It is the cultural ground on which we stand, the reality in which we live.

-However, that isn't enough to support a society

you also need some directions.  If everything is equally good or bad, etc., then life would be a random sequence of events - everything is as good as everything else - no meaning, values, etc.

-So within that world, a society needs to create some kind of order, and we do that by means of values.

-The biggest value (top value - 'sacred'), that which in our lives is central, fundamental, was, in prehistory, nature.  Then became society, and now it is technology (how could we possibly live without technology?).

-One attitude which every society takes, is that it is the most valuable thing we know - without it, we wouldn't know how we would live, etc.

It is that element of our experience that is like a traditional god, and every culture creates a sacred - it is the most importantk, most essential thing in our society.

-a 'sacred' is not, so to speak, God.  We're talking about something else - we have to distinguish the 'sacred' from the existence of a God (see tomorrow's notes

every culture creates a cultural unity - a cultural DNA - has 3 elements

-a sacred

-myths

-hierarchy of values, from the most important values, to all the other values underneath, and linked together in your structure of your experiences

forms the structure of our individual and collective lives.

QUIZ: Up to and including oct. 4th's lecture

-We could do a lot bettter and a lot less harm to eachother and the biosphere, etc. if we just being to behave in a more preventitive pattern.

-'Athiest' side: 

Carl Marx said he can't be an athiest because how can you be against something you don't believe exists?

-Marx said the question of religion had to be solved scientifically - he looked at historical records - when looking, he saw that religions fooled people into thinking their troubles would be solved - gave people the right to cut someone else's throat; however, he wrote a letter saying that in the historical period that was to come (socialism - genuine democracy), people would no longer exploit one another, no longer exploit nature, and you could look yourself in the mirror and be honest with yourself.  Religion would simply dissapear.

-"Religion is the heart of a heartless world, the sigh of an oppressed creature, light in a world with darkness, and religion is the opiate of the people." - gives people hope, consolation, something to live for, but the price to be paid - it spaces you out like opium does.  You cannot get on with your life - your consolation is false, it won't do anything for you.

-Christian side: 

-Here the clearest argument (Carl Bart) made the distinction between religion and faith.  Religion is what every culture creates for itself, built on its sacred.  Spiritual force is something that can possess us, has power over us, that we can no longer live our own lives.  There are two such forces recognized in the judaic religion- money, and the large city.  We've explained how a religion comes about, but it has nothing to do with the existence or non-existence of god.  BUT, if outside of that cultural world, there is a God, and if that God communicates with people, something will come into the culture from beyond that culture.  The fact that cultures fabricate themselves religion(s) has nothing to do with whether or not a god exists.

-When a culture becomes weakened - when our connection with the world is weakened, the cultural ground on which we stand that makes our lives sure, firm, etc. is weakened, there tends to be an increase in things like vandalism, violence, mental illness, suicide, because people are adrift.  People no longer have clear guidance for their lives (look at our native people - alcoholism, suicides, etc. - very typical of people who have their cultures destroyed).  The roots of their existence are being chopped.

-When there is an enormous upheaval in a society (eg: industrial revolution) a lot of these problems become significant.

How do all these pieces fit together?

-"I am an individual and I am part of a society" (enfoldedness, just like biosphere and us)

-In that life that we live together, there are many aspects that we talk about as if they are separate boxes.  eg: 'the economy' - can you draw a boundary around economy?  It includes everything with economic implications: going to the store and buying something, or going to university instead of work, etc.

-the whole of that society is present in your brain-mind.  You are internally connected to tahts ociety.  just like each cell in your body is not like a car part, because each cell has the blueprint of the DNA, tghe blueprint of the entire organism.  So you as an individual have the blueprint of the entire society.  You have that mental map in your head, you have that society's way of life in your head.  There is an enfolded relationship.  In that complicated relationship, there are dimensions taht you can focus on, but they are ALWAYS integral, inseparabel from a lot of other stuff.  These are dimensions of mediation that together, structure the relationships between us, eachother, and the world.

Dimensions of mediation are:
1- the science of a society

2- techology of a society

3- economy of a society

4- social organization of a society

5- political organization/framework of a society

6- the laws (legal framework)

7- the morality

8- the religion

9- the artistic literary, visual arts, etc.

-Science - every society has a science, a method of doing things - for example, you are all stranded on a deserted island - eat some berries - you don't all eat them at once, you send one person to eat them first to see if they die.  If that person is ok, then everyone else eats too.

-technology - 

-The economy - every society faces the same problems - there are things that are scarce.  You have to figure out how to divide that which is scarce - the distribution system of that which is scarce is what the economy does.  It distributes those things and divides it up in some way.

-Social - we learn - every society learns what it needs - have to organize a system to figure out who can do what (eg: we need such and such a person to do this, another such person to do that, etc.).

-Political - if another society attacks you, or you face a major change (drought, etc.) you need a political dimension that gives power to someone or a small group to make decisions on behalf of the small group, or it can be done with the ballot box, or something in between.

-Legal framework - same thing as political - because the values are embedded in our metaconscious maps - implicitly followed in your head.  That reason for that, those few people who don't live by them can be punished by the rest of the community.

-morality - because the values are metaconscious in your map, people have intuitions - in this society, you cannot steal, you're not supposed to do this, etc. Different from the law - eg: judge has to apply the law to the letter, even if he/she thinks it's questionable.

-Religion - every society has an intuition that something is so fundamental (a sacred), so essential that it has made our lives and the world what it is, and is treated with awe.  And that is the basis for building a religion on that awe, that sense of a sacred.

-artistic - We use the word culture as the 'fluff' on the social cake, but until the industrial revolution, this was not the case.  The artist was someone who had a deep intuition about what was going on in society, and expressed that in the form of paintings, plays, operas, etc.  Art was once upon a time, the seismograph of what was happening in that society.

Question needs to be answered in such a way that they get feedback to see what we've learned in class

-the structure of experience is fundamentally changed as a result of industrialization

-human consciousness changes, and since we live those changes in doing things with other people and sharing experiences, that in turn affects the culture.

-Apply the theory of culture to get a better understanding of how technology changed people during the process of industrialization

-new way of life that was emerging as a result of industrializaiton is frequently cdalled 'capitalism'.  Capitalism is a way of conducting the affairs of a society in which capital becomes the prime factor of production (the most important input into economic development) joins the earlier factors of production, mainly land and labour.  That means that everything needs to be done to ensure that there is enough capital.  (eg: enough money to maintain machinery, mbuildings, etc.) renewal of capital is essential.

-need to calculate the cost price to know exactly what it costs to produce a certain item.

-if you were not getting more for your item than your cost price, you would go out of business.

-same with the wage earners - you had to buy everything with your capital.

-capital becomes the lifeblood for everyone.

-the system could only function if ever larger amounts of capital could be invested into newer, bigger, better things.  It all had to be improved along with everything else in the chain reaction process.

-nothing can happen without capital.  You may have land and labour, but you're not going anywhere without capital.  People who own capital become some of the most influential people (even now, this is true).

-also means that stereotypes of capitalism being only in the west is b.s. - economically, almost every system in the world is (or is becoming) a capitalist system.

-everything without capital is unthinkable.  Capital is the central element of human experience - becomes the first secular sacred - nothing more valuable can be imagined in society.

-what are the myth (what glues experience into life)?

-one of the great myth of 19th C is progress - was there anything more obvious in that society than machines getting faster and more numerous? every year there were more factories.  That was everyone's daily experience.  if you interpolate/extrapolate those experiences, what does it mean? what holds that world together? simple - if  tomorrow you have more and more jmachines, that means taht production increases.  If production increases without any apparent limit, soon whatever you produce in factories would no longer be scarce - there would be enough for everyone, meaning that we are moving towards a world in which there would no longer be poor people.  Then society would have to quit worrying about poverty, and now get on with socially, spiritually and morally improving life.  The implications are that there would be progress without limits (sign of a myth).  Progress was everywhere and anywhere.  

-This was the great myth of the 19th C.

SECOND great myth was that of happiness

-society was all about the production of things

-if thousands of lives are held down in miserable conditions, then you better have something to show for it.

-what people had to show for it was the myth of happiness.  Yes, people were miserable, but soon they would get things and those things would make people happy, not other aspects of life.  This is still very much present in modern day advertising.

-we endow material things with the human things that the system can not produce (happiness).

-in the middle ages, happiness was a just relation with God.  hapiness was traditionally understood as relations, as opposed to now, material happiness.

-myth of work - work all of the sudden changed into something completely different.  work was the consequence of the break between god and people.  work was regarded as a curse.  in the 19th C, work became the source of all virtue - everything good would come to you via work.  that for the west was a fundamental change in the idea of work - laziness became the worst secular sin.  even today, when people become unemployed, and they cannot find another job, we think that they are lazy.  Some may be, but most probably are not.

-both christianity and judaism changed fundamentally.  there were some people who felt that in a more technical and scientific world, all that stuff about god would dissappear.  to some degree it is true (in the west, christianity has much less power ).

read ch.2

QUESTION IS: 4.18 (four-eighteen)

chapter 3

going to look at the conditions that existed in england and to a lesser extent in france, belgium, germany, etc. because 

-the real reason why the industrial revolution came about is not because there was enough technology around (technological sophistication)

-In the past, we judged people by their technological sophistication (eg: bronze age, stone age, etc.)

-Despite their technological 'inferiority', those civilizations still managed to make impressive monuments (eg: pyramids, etc.)

-why then did the industrial revolution happen? many answers:

-best one comes from Landes : said: he was going to cdompare conditions in western europe to the conditions in an earlier western europe, and compare to the conditions to everywhere else in the world.

if i find that conditions are unique, they did not exist anywhere else, then i will hypothesise that >maybe< these conditions have something to do with industrialization.

-he then said he had to demonstrate that hypothesis by looking at the european countries that industrialized first, if these conditions were most developed in england, and less in france, and still less in germany,etc., then he had a limited confirrmation that these conditions had something to do with industrialization.

-those conditions were in fact unique - they had never existed anywhere any time before.  These differences were most pronounced in england, less in france, etc.

-this does not mean that if a country does not have these conditions, it doesn't mean that it cannot industrialize.  YOu can >create< those conditions (foreign aid) or you can create some of them as you go along.

Looking at these conditions:

Really looking at a situation where a way of life structured by its cultural DNA (cultural unity)

-western civilization started in greece, where judaism, islam, and the greeks developed a very unique way of thinking about life.  Eventually greek culture collapsed, largely because the romans took over.  They added to the cultural inventions to the greeks (adding roman law) - when they conquered much of western europe, northern africa, they would leave the local cultures doing their 'own thing' generally, as long as they would work generally in a roman framework.  This allowed them to control massive amounts of land with tiny armies.

at the end of the roman empire, christianity became the official religion, so by the time the middle ages start, christianity became the official religion.  there were serious restrictions set in place by christianity, but it was far from anti-technology.  Many technological developments were invented in the monasteries.

-The middle ages were the first to use horses properly (invented proper saddles, harnesses, plows, etc.)

-no monuments (except cathedrals) were built, so all these technological developments were 'invisible'

-many other technological developments.

-what happened towards the end of the middle ages was that more and more experiences could not fit on the mental map.  HOw that map looked at nature was very different in the middle ages, and was beginning to break down.  The concept of a creation came from judaism, whose belief in a single god, destroyed the natural sacred.  What was common in most cultures was that everything in nature had a spirit, so that in a sense, that natural sacred was challenged by judaism.  When christianity becomes the official religion of the roman empire, that orderliness, the law-like nature, that creation destroyed all those other cultural beliefs of the natural sacred.

-science the way we know it, could not occur in a world like that (azteks, sun god, sacrifice, etc.)

greek philosophy

roman law

christian religion

these three traditions were to some extent contradictory.  The greeks taught that everyone had a soul.  christian tradition sort of took that over, but the influence of the greek had some influence.

eventually out of these contradictions came a new view of nature, as the great machine - the universe was a machine created by god, who put it into motion.  Then along came darwin w, and god wasn't needed anymore

how people sort of understood social reality was dealt many blows: eg: medieval - pope was basically the descendant of christ - had direct authority from god.  When a king, queen, etc. wanted uathority, they needed to look to the church - there was a mixing together of religious and civil political power.

-cromwell eventually chopped off the head of charles I - people would figured that god would immediately retaliate - but then nothing happened.

-people start to realize that god doesn't have so much to do with it.

-also question of knowledge - if god puts the big machine together, he knows best, so what is the most important science in the medieval university?  it was theology (study of the bible)  so theology was the central faculty in the university, then philosophy, then applied philosophy

then there were these characters (galileo, copernicus, etc.) who said they didn't need theology and did their study without them.  Church went into shock - if it was true, they were no longer the final say on things.  The church was worried about who had the authority to say what was true or not.  What would you do if you had a conflict between theology and science.

-there were all kinds of things that didn't fit on the mental map, that couldn't be put on the map, so we begin to see (at the end of the middle ages) that people grew up with a mental map that was weak and getting weaker.  If a culture does not give you guidance, does not give you clear values of right and wrong, if it all becomes sort of shaky, people begin to think things through.  Reason becomes important.  Reason begins to complement culture.   People begin to speculate that reason of whicha good example is science, will eventually explain everything, so god won't be needed anymore.  The more science advances, the more religion gets pushed back (simplified).  A whole movement that science would eventually replace religion began.  

-government - wrote down all these rules in a book (law)

-military sphere - reason was used to think through military strategy, and then napolean was able to conquer the world of is time.

He's saying that time before the industrial revolution - the cultural unity of societies were weak.  that means they were open to change, and that change took different forms - science, tech, industry - that in fact, these created unique conditions (that are well outlined in the chapter).  these conditions are important resource necessary to sustain the process of industrialization.

CHAPTER 4
Technological cycles

9 Dimensions of Mediation
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Chapter 4 analyses the structure of technology, and how it is embedded in the structure of society

-we often talk about technology and we all know what it means, but when we talk about technologies of earlier technology, we should not use that word, because there are very different kinds of technologies involved, and to make that clear (ties in to what it means to be "under-developed"), you'll see that it involves very different kinds of technology.  

New concept - Technological cycle

-Technology is a part of the culture of a society - part of tverything that society creates.  It is not coming into existence by a process of evolution, or genetic programming.  It is a human creation

-that means taht ever element of technology is born as an idea in someone's head 

-the idea is then worked out, and eventually, if the idea is adopted, it becomes a part of the functioning of the technology of a society 

- eventually may be replaced by other technologies and be left in books, museums, etc.

-any element of a technology goes through the technological cycle (5 phases)

-phase 1: invention (born as an idea in someone's head)

phase 2: innovation and development (details worked out - working model built)

phase 3: application (enters into the working technology of a society)

phase 4: diffusion (spreading of that new element of a technology - more widespread use)

phase 5: displacement (when the element of technology ceases to be part of the functioning technology of a society, it is displaced)

-This is the simplest form of the technological cycle

-it can also happen that the cycle can be cut short - eg: too expensive, etc.

-cycle applies to hardware or 'software' of technology - includes technological knowledge, theories, concepts, calculation methods, but also an institution (eg: university), an organization, etc.

-any element of the software also undergoes the technological cycle (eg: patent).

-relationships between any element of a software and the rest of society.

-break it down into 9 dimensions of mediation (see previous notes)

these 9 are a basic list - if examined with respect to a pre-historic society, there might be magic

-can be expanded to make further distinctions

-this means that any element of a technology can affect each of those nine dimensions of mediation, which makes a total of 45 categories of how a technology can affect society (and 45 categoriesvise versa)

-total of 90 categories

-may seem tedious, but it isn't - you can build a whole classification on this, to let you understand how different technologies can be, and how it can heolp us understand the modern world.

-more examples of categories of interaction:
1-invention: inventive activity recieved a lot of attention a number of decades ago when USSR launched the first space sattelite into space before the US.  A great blow to the west - industrialized (late) in the most brutal manner.

-during WWII, was close to becoming a superpower, but they were also working on a nuclear bomb

-US and western europe were fairly confident that they were more advanced.

-so when one day, the USSR got into space first, this was a great shock.  GREAT funding was given to find out how US could be made 'more creative', to analyse the inventive process, etc.

-research: the inventive process is broken down into different phases as well, usually the first phase is called intuition: you have an idea, you're 'on to something', but not as a finished something.

-second phase is sort of a development phase - begin to make a few sketches, a few calculations, etc. you give it form, work it out, etc.  

-third phase is incubation - leads to further intution.  frequently, you can't solve it all - you get stuck on something (intution - patterning of the brain mind) - the most creative people never flog anything to death - if you can't get anything done, give it a rest and it will eventually come to you (sleep on it).  always work on a number of things at the same time.

if in a workplace, an R&D departement, etc., if you want to have creative people, and you want to stimulate creativity, you better have a place where people trust eachother.  If you have ideas and you don't dare to share them with someone else because osmeone else will take credit for them, a place like that will shut down it's creativity.

-when it comes to societies, it's more of a puzzle - people have tried to use the number of patents in a year to measure creativity, and they try to corrolate those to other conditions (economic prosperity, etc.), but we're not sure if this is really a good indication of creativity (probably isn't).

-however, we do know that creativity of  a society can range enormously.

-the centre of technology shifted around (spain, france, italy, greece, etc.) - why does this happen?  What stops the society from being creative?  we don't know, but clearly this is rather important.

-two different relations: external relations and internal relations
internal relations = relations between the elements of a technology (eg: how one machine may displace a different machine for whatever reason)

external relations = relations between elements of a technology and something else that isn't technological (eg: relation between a certain invention and the economy of a society)

What are the external relations that influence the innovative process?  there are a number of them:

-eg: example of an idea that springs up in a company - has to escalate, decisions must be made, etc.

-(for engine example)economy, pollution levels, legislation, etc. how one affects the other, and vise versa.

-external relations are very important in the second phase - even if the idea works out and you're ready to manufacture a prototype, you still need to make more decisions - are you really going to go ahead, are market conditions right, etc.

-same is true with the fourth phase (diffusion) - partly a function of internal relations - how much better is this product than the existing ones? but there are also external ones - some may be economic, some may be social conditions, etc.

sopme techs are characterized by internal relations being much more decisive than the external relations (case of modern technology) while traditional pre-indus. where generally characterized by external relations - when this is true, you have a sustainable and appropriate

Topic 6, Chapter 4

Ext >> Int  <------------------------------------------------------------------> Int >> Ext

culture-based connectedness


             technology based connectedness

social determinism



             tech determinism

neutrality




             autonomy

possible relations between tech. and society - entire technology, not components of tech.
Left: external relations are much more significant for influencing the evolution of a particular technological component than the internal relations.

structure of a technology is non-systematic
-system: elements of the system interact more closeley with one another than with the external world.

-internal relations between components of atechnology are weak compared to the external relations, you clearly do not have a system, because each element evolves by interacting directly with its social and physical environement.  

-It's a non-systematic technology.  they are connected via the culture-based connectedness.

example: think of a civilization which was relatively decentralized (eg: phillipines) 3000 years ago.  let's say they had several techs - carving canoes, making pots for preserving and cooking and treating food, building shelters, building tools (for carving, etc.) and a tech. for making whatever rudimentary textiles.  how important are the internal relations?  let's say someone was out with their canoe, the weather is rough, the canoe tips and half the people drown.  Someone watching says they should fix the canoe - later, someone develops an outrigger - what influence would this tech have on the rest of the technologies?  probably none.  so what shapes the evolution of the canoe is the experience of using the boat.  going out in rough weather, going out in smooth weather, trying to bring in a  large fish without tipping the canoe, etc.  All those experiences give the peoploe a lot of understanding of how their canoe behaves, and its on the basis of that experience that they try to make some improvements.  The external relations are MUCH more important than the internal relations.  Internal relations occur, but not nearly as influential as the external relations.

the word technology is a bit of a misnomer 

-you really have a whole bunch of relatively independently individual technology, and you have a situation where the elements of the tech are not well connected and don't behave as a system towards the society 

-each embeddded in the culture-b ased connectedness of a society.

appropriate technology - -a technology that reflects the experience and culture of a people

-we had to invent it, because our technololgies are not automatically appropriate anymore.

-eg: middle ages: technologies were, over time, carefuloly adapted to their environment.  they fit into everything else.

-everything was so unique from a culture that we can immediately identify the culture from which it came.

-this doesn't mean there is no technology based connectedness - there is some, but it's weak compared to the culture-based connectedness.

Right side: Internal relations become mmore infulential than the external relations

example: in a modern society - eg: in 4th year, some in elec. write a thesis and come up with a very good idea which allows you to make a particular transistor more frequency responsive

-might seem trivial, but if it's really a good idea, your supervisor would encourage you to publish an article to announce it to the world.  It gets read by other people in that area of specialization - they talk to all kinds of other people, and then they talk to even more kinds of people: eg: someone working on a radio and realizes that the transistor could improve the tuning circuit of the radio, etc.

-in short, this seemingly trivial development can influence/impact many other technology and can produce many other advances of any kind.

technological development:
-classical inventions

-flow of information in system - self-stimulating, because internal relations become more and more important.

-current situation - the 'software' in the system in the technology begins to behave as a system - double component of technological evolution.  result of one technical innovation triggering another.

-technologies that behave as a system towards a society - technology based connectedness is much more influential than culture based connectedness - therefore, these techs are global, worldwide, universal, same everywhere (more or less) which means they are not adapted to any particular locale - they have become inappropriate/unsustainable.  

-such a technology is difficult to control by a society because the second component of the technology - flow of information occurs without anyone overseeing it.

-but, the second half - society must be convinced that whatever technology we can produce, we better be able to make use of them.

-we started the course with the model of industrialization - two dimensions to indus. people changing tech, and tech changing people.

-no technology can be 100% determined by society, just as there can never be a technology that is totally deterministic (a tech that 100% determines us, or we 100% determine it)

-in the middle of the spectrum (middle of diagram), we have countries that are both - they are unable to completely industrialize - there is literally a society against themselves - neither modern, neither traditional.

-they cannot go back, but they cannot go forward either.

-Whenever they have something we want, we just manipulate the hell out of them (eg: middle-east, etc.).

-so far, the terrorists attacked symbols, the symbols of world military power.  If they start reading Vacca...

-diagnosis is always the first step to a solution

-dangerous when we pretend we don't have a problem.

-we are a very creative bunch.  if we would educate engineers a little better, we could do a lot.  

-(statistics:) 93% of what we dig out of the biosphere does not end up in saleable products.

-society is producing less wealth and we are distributing more poorly

-if we could increase the desired output while decreasing undesired outputs, we could accomplish a lot.

-it's only when we think we have no solutions that we are stuck.

Topic #7 (Chapter 5)

-second chain reaction process - the first didn't just stop somehwere, it in a sense, changed, but the change was rather dramatic and the change comes in relation to the way technological knowledge is trasmitted from one generation to another, the way it was applied, and the way it was developed.

-dramatic example of the change: england leading industrial nation from 1800s to 1880, then very quickly, germany begins to pull ahead until at the time of the first world war (1914-1918), and germany is able to fight the rest of the world (technoligcal war) - war you cannot fight without an enormous military infrastructure.

-of course, germany loses the war, and we demanded war payments that were so heavy that germany couldn't get itself out of trouble (it was already in trouble - 'disease of industrial society' has almost always been inflation and unemployment) and germany was 'diseased'. unemployment and inflation plunged such a cultured nation(bach, goethe, mozart, etc.) into such ruin.

-within two years, hitler had germany back to work and had complete control over inflation

-also some of the great industrialists admired hitler in terms of what he was able to accomplish in terms of industrialization.

-there is a 'whole new ballgame' now

transformation of the software of technology (that superimpose themselves on the ongoing changes in the hardware of technology)

-begin by looking at industrial corporations

-if you plotted on a time scale any indicator (eg: output per factory, etc.) you get a learning curve that approaches a sort of asymptote: phase 1 = start, phase 2 = steep part, phase 3 = levelling off

-why is there this learning curve? 

-first phase i (eg: just before industrialization period) is usually characterized by a few factories (they are in the minority) competing with putting out systems

-these factories have a significant advantage in terms of control over the work (putting out system was difficult to control the work).

-people are watching this, just like today, observing and commenting.  Gradually, people realize that they have a competitive advantage.  This means that more business people begin to invest in these factories.

-eventually, the advantages are obvious, and everyone gets into the factories.

phase 2: factories compete against other factories

-people began to try to perfect the machines and initially, this was readily done.  eg: you could observe the machine, and see what could be improved.  During this time, many people were inventing.

-initially, it is not difficu on the basis of experience, watching how they behaved, what worked well, etc.

-as machines got more sophisticated and complex and larger, tinkering with them becomes less and less successful.  It is only the very gifted that can figure out/play around with making some improvements.

-enter into the third phase

phase 3: diminishing returns - you have to put more in for what you get out.

-initially, improvements were obvious.  once you had that fixed, there were still many more possibilities for improvement, but these required more thought.  the more the machines became complex,

-you had to put more in (more time inventing the next step forward) which means you must put in more money, and what you get out are smaller and smaller gains.

-what does this mean if you're in business? eg: you have 10 spinning machines - say it takes 10000 british pounds to invent the next improvement, and another 1000 pounds to apply this imjprovement to the 10  machines.  Total investment: 11000.

-this means that the cost per machine is 11000/10 = 1100 pounds per machine.

-Now, let's assume you had 100 machines.  the 10000 pounds would still buy you the improvement, you would still need 1000 pounds per 10 machines, but if you add it all up, the investment per machine is less. (10000 + 10*1000)/100

-so the investment goes up, but what you get out of it goes down.

-diminishing returns occured for a while

-the more efficiently your machines perform, the more other parts of your company comes under criticism - marketing became a bottleneck, purchasing became a bottleneck.  eg: if you invest a lot of money making efficient machines, the rest of the company becomes the bottleneck - they can't keep up with the faster machines.  anything you gained from efficient machines was lost the moment you had to shut them down.

-internal chain reaction

-everything is improved to bring them inline with the faster and more expensive technology.

-the asymptote in textile making didn't come very quickly because you can observe things and improve them, but in the electrical industry, how much can you observe?  Like now, how can you 'experience' an electrical circuit?

-these are industries where experience doesn't tell you much.  The asymptote comes much sooner.  It is exactly here where the germans break through that limit.  

-The german university invents the structure - the university is divided into faculties, the faculties are divided into departments, departments divided into specialists, etc.

this highly specialized system 

germany realizes that this has major industrial implications.

-technology produces a lot of knowledge- it is not simply applied science.

-new kind of technological knowledge is born - technological knowledge separated from experience
-introducint a spectrum of knowledge : KEE<------------------>KSE 

(knowledge embedded in experience)<----------------------------->(knowledge separated form experience)

eg: 'listening' to machines >>>>>>>>>>>>>>>>>>>>>>>>>>>>

topic #7

-enormous change that came to technology beginning around 1880 in germany which led to a completely different tech. knowledge, including the way that knowledge was acquired, applied, and the way it was developed.  traditional tech. knowledge is KEE (knowledge embedded in experience), and the newer knowledge is KSE (knowledge separated from experience).

-eg: KEE - knowledge of your mother tongue - don't know the actual rules, but you know when something is wrong - explicit knowledge of grammar, a metaconscious knowledge of grammar from experiences (conversations, etc - knowledge acquired by doing.)

-as engineers, we live in a very idealistic world - in all the problems we do, everything is 'ideal' - materials are all perfectly uniform, temperatures are uniform everywhere, etc.

-knowledge we have is of a different kind.

-many things that KEE allowed earlier societies to do that we cannot do (but the reverse is also true).

-both KEE and KSE have their advantages and their limitations

KSE

-eg: physics in highschool - it was not 'in the real world', it was a very abstract world, a world which exists nowhere (frictionless, point masses, etc.)

-why did we believe the teacher? some people are better able to suspend their disbelief

-the world of physics is not the world of our experience.  eg: college students introduced to the same problem with one written in the abstract world and one in the real world.  most students gave the wrong answer to the one in the real world.  They could not relate.

-the things we learn (at first) in engineering take place in a world that is not continuous with the world we live in - it does not exist anywhere, and does not relate in any way to the real world.

-both KSE and KEE are different ways of knowing things, and each has their strengths and weaknesses.

strengths of KEE - a few examples

-preindustrial societies - strength of beams

-schooners, ships, and all the rigging - when you begin to learn to calculate the stresses in any beam

to calculate the strength of materials in a ship like that - if you can do that in fourth year, you're pretty good (probably not) - so how did these people know how to design the ships?

-what they would do is - they would have a long tradition of shipbuilding

-for example, if you were an apprentice, and you were working on a shipyard 

-there were models, there were precedence, you were innovating on that earlier ship and making some adjustments based on a long experience - a master shipbuilder might take you aside and point certain things out.  next time, when the ship is finally built, you take it out for a 'test drive' and go into a storm.

-You observe how the materials behave - how much deformation, how much bending of the beams, etc.  

-You learn by observing.

-In that way, over many many generations, they had an awful lot of KEE about the strength of beams.

another example - mining

-you have the central shaft, and tunnels branching out.  IN the tunnels, you have wood bracing the ceiling to oprevent the ceiling from falling - you have t oknow how strong the beams have to be.  You also have the early railroads in the mines to transport the mined materials

-despite the fact that the two categories are both about the strength of beams, a shipbuilder cannot help a miner design the tunnel supports.  The beams are not the same - not the same size, not the same wood, etc.

-the two situations are incomparable - no transfer of knowledge possible
-KEE is accumulated in doing a particular activity - mostly metaconscious -built up through doing.

-from a modern point of view, we say the ships look different from mining, but that doesn't matter.

-we say the REAL problem you only have to know is through a free-body-diagram

-we strip all the experience off - the shape, kind of materials, etc.

-we have generic equations - we say what matters is what lies underneath experience.

-what a scientific KSE says is that the real thing is not the experience - the real thing is the processes that lie underneath the experience - that is what matters, and that is what you need to model

-knowledge can be centralized, but that means the knowers are no longer the do-ers.

(topic 7)

-distinction between KEE and KSE, and how this actually makes a difference in how a society uses/develops technology.

-first: look at impact the process of KSE has on the tech cycle using the example of Ford brought Model T, and then the Mustang

-look at how KSE changes how a corporation is operated

-social structure of a society has to be modified because of KSE

-finally, how political framework has to be changed

Model T
-esentially the Model T comes into being (is invented, innovated, developed and applied) on the basis of KEE, while the mustang is invented, innovated, developed and applied by means of KSE

-The Model T is the first vehicle that Ford produced.  Ford wanted the vehicle to be inexpensive and affordable by everyone.

-when KEE, the second phase in the tech cycle is relatively straightforward - he worked out the idea for this popular car by building a prototype.  He tended to use mostly standard parts, readily available.  If parts were not available, he would make those out of very readily available materials.

-for KEE, innovation and development is fairly simple - all you can do is really drive the prototype around and see how it performs - test the suspension, test the steering, etc.

-optimization is minimal (relatively limited) when it comes to KEE - not feasable, not practical.

-Ford decided he was going to set up a company to produce this vehicle 

-third phase of tech cycle - setting up the company was relatively simple affair.  The capital investment was relatively modest.  You could basically just go out and buy a machine shop.  most of the parts on the car were bought, and the parts that were machined were done in a machine shop - machinery was simple and standard and could be purchased anywhere.  The people running the machines were just standard machine shop operators.

-he began making cars, and sales were fairly good, and when things started growing, he expanded the company, etc.

-if you tried to do that same thing now, you would have to spend lots more money.

Mustang
-Came out in 1965

-it was invented like this: the ford people were looking at market conditions - they observed that the sales of standard 4 door sedan was dropping, while 2 door hard-tops were rising.  So at the very bottom would be sports cars not sold in great quantities, but also rising.  They looked at those trends, and the concept of the mustang almost automatically rolled out.  It was a sort of hybrid of the four door sedan and the hardtop sports car.  It was perfect for the suburban family - more sporty than 4 door sedan and 2 door hardtop, but less sporty than a real sports car.  

-By looking at the market trends, they inferred that something inbetween would sell

-this is how the concept of the mustang was 'invented'

-there was a careful study of social economic trends, economic trends

-it was more deliberate and more calculated.

-phase two: innovation and development

-Ford then decided that they were going to work out the concept for the car - innovation and development.

-KSE is the dominant form of knowledge used by corporations.

-there is a concept - that concept can be refined without a great deal of design

-eg: weight of the sports car is X, and the 4 door sedan has weight Y, so therefore the mustang should be approximately (X+Y)/2 weight

-everything else can also be interpolated from other existing cars, including the engine, size, etc.

-once you have this concept, each part is divided up into parts of the company - one group works solely on the engine, another group works solely on the design, etc.

-breaking down the overall task of the mustang into components

-each subgroup further divides the task

-why? because when you look at the team of engineers in a particular engine design group, each can only use their expertise for certain things.  you break things down so much until KSE can be used to improve whichever component

-you also need to coordinate these efforts, otherwise you end up with a monster instead of a car

-problems arise - the design is great, but they don't take into account costs. the price had to be right, as well as the design.  

-You don't just design the car in phase 2 - you have to do phase two and phase three (application) at the same time.  phase three becomes more involved

-you don't want to design the car, and then realize you can't do it cost effectively.  You need to do both at the same time, make some compromises.

-capacity is also a big design criteria.  

-You have to plan the entire technological cycle (of the mustang).  there is no other way of doing it. 

KSE requires extensive innovation, optimization to make it pay - involves lots of highly educated people (specialists)

topic:

canadian board economists has 

developed the concept of a technostructure - that part of the corporation in which experts of all kinds apply KSE to all operations of the firm - design, manufacture, sales, maintenance, etc.

-the technostructure is the collective brain of the enterprise

-ouside of the technostructure, KEE dominates.

-the company splits into two parts, and at the interface of the two parts, there is usually lots of problems.

QUESTION: TOPIC 5.1

finishing topic 7, starting topic 8 (changes a society has to make to make use of KSE)

-when a company begins to make use of KSE, this changes the technological cycle (all steps must be planned together - not linear). this planning process fundamentally changes the structure of the corporation

Changes to the corporation:
-first change: every corp is now beginning to develop what the economist J.K. Galbraith has called a 'technostructure'. 

-what makes the modern economy tick is scientific and technical knowledge (not capital).

-technostructure (brain) is formed by all these professional people, having been trained with KSE.

-divides the company into two parts (KSE part and KEE part)

-second change - to bring to market a product based on KSE takes a much longer time than bringing to market a product that is essentially developed with KEE.

-third change: the structure of ownership changes - if these rich families didn't have enough operating capital to run companies based on KSE, the only solution was to make the company limited liability - issue shares, stocks.

-eg: today, if you own 5% of GM, you are an extremely wealthy person

-fourth change - one family ownership changes to hundreds of thousands of owners

-changes how owners can control the government - when someone proposed some innovation, Henry Ford would fire them because he felt they were undermining his authority.

-how do they exercise control? eg: if you happen to buy a share of GM, you will be sent an annual report.  In the report, you will find what cmanagement is doing, how they are strategically adapting to changing conditions, etc.  There is almost certainly going to be a compressed balance sheet.  This is nice, but what are you able to judge/criticise?  eg: let's say you have an engineering degree - you look for little hints with what they're doing in their field, but you probably won't find anything at all.  So you decide to go to the shareholders meeting, and again the CEO has a nice speech, going through the financial position of the company, etc. and then comes question period, and ask a quesiton - you'll get a very polite answer, but if you want to know more, ask for such and such a report, etc.

-the answers are being given by management - coordinators of the technostructure.

-participation is based on how important your specialized knowledge is to the decision being made.

-if a few shareholders (usually some with lots of money) hire a technostructure to check the work of another technostructure, only then can they really have some influence.

-the owners can fire the board of directors, and they can then vote in a new board of directors, fire management, and institute the desired changes. (very rare though : time consuming, expensive, etc.)

-fifth change - the goals of the company begin to change - in the first three phases in the learning curve, all a company can do is maximize profit.  The company only has control over the cost price.

-with a large modern company, the motivation is very different.  

First goal: is to protect it's 'brain' - to protect the autonomy of the technostructure.  When you have large nubmers of people in these committees,  you don't want someone to walk in and arbitrarily interfere. ie: protecting the brain of the enterprise - making sure the shareholders are happy (reasonable dividend), and that you don't have to go and borrow money.  Second goal: growth - making good profit, but not necessarily the best profits 

-if from those good profits, you save some money to add to your operating capital (most modern large corporations don't borrow money), and must earn enough profit to make the shareholders reasonably happy. 

-the connection isn't totally tight - there is some distance there - sometimes you have to shoot for much less than the maximum profit that you know will pay off in the future.

-growth is expected - everybody inside and outside the company expects growth.

third goal: technical virtuosity - you can only keep your 'best and brightest' if your business is on the cutting edge - if people have challenging tasks, applying the newest knowledge.  Keeps people motivated/enthusiastic.

fourth goal: tends to be a bunch of peripheral things - companies may forgo profits for the purposes of securing the future, etc.

sixth change: - planned obsolescence - planning the entire technological cycle includes planning it's obsolescence - a way of staying in business, but the prolem is, it is also getting us out of business - clearly the planet cannot support it.  there is no way that the planet can sustain this continuing trend.  This has been extensively criticised (said to be self-destructive).

seventh change: - planning - was synonomus with the USSR - the argument was that planning is anti-democratic.  TOday, planning is inevitable.  You cannot apply KSE without huge amounts of planning.  Without planning, no modern corporation could exist, no government could function, etc.

eight change: managing risk - when you plan the entire technological cycle, your planning may well not work out.  you're locked into a narrow bandwidth.  if you make only one or two products, and despite all your best plans, you are at great risk.  you must diversify - eg: GM has their hand in the airplane division, and so many other divisions.

-logic comes from the kind of knowlege we use to bring to bear on the design and planning of any modern product

Changes had to be made in society
-quickly look at some of the dimensions of mediation.

-to make use of KSE, society has to completely restructure itself.

-Tech. DOM - three changes (1 technological cycle needs to be planned, 2 modern corp making use of KSE is different 3 tech is now linked together by the flow of information, so it both hardware and software linked together)

economic DOM - the problem here is that when the ocmpany changes (in the manner above) , it can no longer rely on the market.  if you just will think about what are the inputs into the large modern corporation - raw materials (from biosphere), finished materials, components, machines, labour, capital, and knowledge.   You cannot rely on the market - things it needs from the market are not readily available.

topic 8 (continued)

-once K becomes SE (KSE) a society has to completely restructure itself.

-key dimensions of mediation (DOM)

(continued from Oct. 23)

-labour market isn't very reliable when it comes to people with KSE - if you need someone specialized in something else, you have to wait for many years (government must mandate new program, university must allocate teachers, they have to wait for students to enroll, wait for the students to graduate, etc.).

-when it comes to capital, most large corporations do not borrow money.

-vertical integration - simply buy a company that makes something you cannot produce/buy on the market.

-personnel issues: every industrial society has done 'human resource' planning (supply & demand).

-output side: the large modern corporation based on KSE cannot rely on the market either.

-what does an ad do if it doesn't distrubute information?

-it usually bombs a product to a symbol

-eg: what happens when you are regularly bombarded with pictoral ads that show beautiful sexually agressive women next to cars?  eventually you begin to associate the women with the cars.

-these ads are meticulously put together

-there is nothing in an ad that is left to chance.

-we're now talking about the mass society.  In the mass society, the individual is usually surrounded by weak relationships.  Lonliness is a huge problem in this society.  Ads are full of BS (eg: beer brings you into the crowds with lots of people, and you can be part of this crowd if you drink the beer, etc.)

-we endow our products with 'magical' powers - consumer goods can do the things we have trouble doing for ourselves.

-capitalism was supposed to be democratic - the idea of the free market was a very good one, namely (adam smith), the free market would act as the invisible hand.  If everyone behaved selfishly as a consumer or as a 'capitalist' or manufacturer - everyone bought what they wanted/needed, the market would make sure that everything works out (supply and demand) - what people want produced translates into demand.

-this was the great dream

-with advertising, there is what galbraith has called the 'revised sequence' in the market.  normal sequence - economic democracy (people decide what they want, and the producers make it, etc.).  the 'revised sequence' - producers influence buyers with ads.

-there is an undermining of economic democracy

-second important economic change:

-the market was to operate freely - the only role of government was to prevent monopolies.

-this was not tenable.  It could not be continued.  after the second world war, unemployment and inflation become a problem.  economists had not found a solution to this.  Keynes devised a solution - it was simple and elegant - devise a public sector to go along with the private sector.

-ie: it got us into a lot of technology that was absolutely fundamental to the cold war

read the course notes

Topic 8

-review:

-first: that corporations that operate primarily on the basis of KSE cannot function in the market (despite all the talk about global markets)

second: governments had to get involved in the economy (contrary to classical economic wisdom) and they did so according to the proposals of Keynes (adopted by most western govs. following the 2nd WW) but which got bogged down - signal of desired consequences is today increasingly drowned out by the signal of undesired consequences, so that net wealth is decreasing - the largest output are pollution and ill people.

-social DOM

-traditionally, societies have organized themselves in terms of what is often called the social pyramid (with king/queen/emperor on the top, aristocracy underneath, wealthy people under that, shopkeepers under that, and 'common' people under that, and as you go down, there are more and more people).

-the social pyramid was kept fairly static (people's social mobility was restricted in almost every pre-industrial society, and during the first generation of industrial societies).

-most people ended up doing what their parents doing (born into the position in the pyramid)

-every traditional society has justified this in some ultimate religious way (eg: god put you in your proper place at birth, and after all, who were you to challenge god? people who tried to get ahead were considered immoral)

-eg: in india (caste system), your position in the caste system was determined by your past life.  You merited where you were.

-underneath all of this, there lies a much more fundamental reason: namely, these societies depended on KEE.  If you followed in the footsteps of your parents,  you basically grew up watching your parents do what they did.  When KEE is the basic knowledge base, to ensure that no knowledge gets lost from one generation to another, to fix people's positions in the social pyramid is pretty much the only way to go (to preserve knowledge).  Facilitated the transmission of KEE from generation to generation.

-When knowledge separates from experience, this doesn't work.  University education was usually reserved for the elite, wealthy, powerful, etc.  Other people would not get much of an education because it wasn't deemed necessary.  If you restrict access to higher education to the elite, you will have a VERY limited number of people who can work in technostructures, you simply won't have enough people to run the new economy.

-once this change in the knowledge base occurs, you get the emergence of public education systems where attendance is mandantory.  This meant that access to university was opened up.  

-This further weakened the social structure.  Begins the growth of the city, where more than 1/2 of humanity lives in huge cities.  The traditional social fabric was not recreated (extended family not recreated - see Sept. 20)

-social fabric is undermined, and weakened toa point that it is very difficult to sustain friendships over long periods of time, and it is easy to grow apart.

-you get into what is called a 'mass society' - a whole new kind of society: not built out of social units.  It is basically a society in which the individual is the social building block.

-Human beings are not born into a niche of the ecosystem - we are not preprogrammed (ref: chapter 2)

-people who tried to change societies, (eg: hitler, stalin, lenin, mao tse tung) it has given us a lot of insight.  Propaganda has almost no impact on those societies where everyone is in a traditional social families.  In order for it to work, those people above mentioned murdered, forced migration, etc. to destroy those social families.

-what most people do is what most people do.  But what we say now is, "since most people do it, it must be right (statistical morality)."  There is a lot of pressure to conform.

 -a person with few cultural directions becomes vulnerable to groups, group mentality

-in a mass society, we spend a great deal of time in crowds (in the class, in the subway, etc.)

-crowds make people do funny things (crowd mentality), and crowds can easily be manipulated

-at the same time, it is very difficult to have peacful demonstrations that don't go out of control.

-in a mass society, people are more vulnerable (no traditional cultural support)

-greatest influence and what holds a mass society together today, is the guidance we receive from the media.  In a mass society, we are all vulnerable to those signals.  Unfortunately, we try to solve a lot of our problems by endowing things with properties/abilities that they could never have.  Nevertheless, the influence of all of these images because we are vulnerable, because we don't have much direction, and because these signals operate metaconsciously, these have been called "integration propaganda"

-mass society has very weak culture, weak social relations, weak directives by our lives, replaced by the bath of metaconscious symbols poured into us by the media.

-Political DOM

-what happened witht he large corporation, namely that the legal owners lost control over the company )to the point where there are organizations that fight for shareholders rights).  When this happens, the board of directors, which represent the legal shareholders, cannot oversee everything the technostructure does (so many types of KSE).  The board of directors becomes essentially ineffectual as long as the company does a good job.

-The same is true/applicable for a government.  We elect our representatives, and from them come the ministers and the PM, and this is something similar to the board of directors.  They oversee the many ministries, and bring to the attention of the PM the problems that need addressing.  here again, you get the same kind of thing - the minister has great difficulty overseeing the technostgructure type departments within the government.  KSE is present within each department.  (Continued on Oct30)

topic 8

finishing first 1/2 of course (Continued from Oct 25)

-The same is true/applicable for a government.  We elect our representatives, and from them come the ministers and the PM, and this is something similar to the board of directors.  They oversee the many ministries, and bring to the attention of the PM the problems that need addressing.  here again, you get the same kind of thing - the minister has great difficulty overseeing the technostgructure type departments within the government.  KSE is present within each department.

-not saying elected ministers have no power - saying that there is a beginning of an equivalent of a revised sequence.  Yes a government can dictate certain policies, but when the fine details are worked out by the experts, it may turn out to things that the political minister did not forsee.  

-There is a gap between what can actually be done and what was promised.  It isn't a simple relationship where the government commands, and the ministries do.

-the same is true for the citizens: they elect the government, but there is a political revised sequence: for example, when you sit and watch your TV and look at news, do a very statistical analysis of what comes on the news.  it ends up being the most discontinuous retelling of events in the world possible.

public opinion - baseless opinion (you weren't there, you did no research, you just pulled it out your ass- public opinion formed from your brain-mind)

private opinion - you witness the event and you formed an opinion on it, or you read a book, or you talked to people who were there, etc.

-governments must also spend large sums of money on ads to boost public opinion.

-All governments do this.  You cannot govern in an  industrialized nation and follow public opinion at the same time.  You would have to shut down all your projects just as soon as you started.  If public opinion threatens certain plans, governments usually try to hire some public relations firm to change public opinion.

-It becomes difficult to sustain public opinion over a long period of time.  

-You have a very discontinuous pop-in, pop-out in your news casts, so how can we understand anything?

-eg: can events in afghanistan be meaningfully explained by a reporter who knows nothing about the history, culture, etc.?

-very distorted view: you hear about the one plane that crashed, not about the hundreds of thousands that arrived safely, etc.

-it is essentially a way of wiring together a society - characteristics not determined by the designer, but how the components act together as a whole.

-everything today is thought of as political in some way - eg: the state has become a god

-people think there is a political solution for everything.

-but this is not true.  the state has never been able to do everything, even now.

wrap-up:

basically described how industrialization during two major phases (chain reaction processes) have changed both technology and society, and how you cannot have one wihtout the other

economically, we do not live in a pure economic demoocrfacy

-shown that our control system (political system by which we try to steer the whole thing) has become a lot more complex in the process (we are still much more democratic, but the system isn't working nearly as well as it should).

-we first have to recognize the problem.  It is in this system that we produce both desired and undesired results.  In the second  part of the course, we will look at how the structure does both - how almost everything has desired and undesired effects.

-this is already something that has a proven track record (preventitive engineering).

Tuesday

1: hand in pass/fail assignment #4 at 1pm

2: Quiz #2 at 1:20 pm

Labyrinth of Technology

2nd half of course

-in first half, we've created a map - how technology is part of an economy, how an economy is part of society, how society is part of an ecosystem, etc.

-this map is a great deal more complex than the economic world view that we've all grown up with.

-"economy is the engine that powers everything" - fundamental view: makes 3 errors (See Sept. 18) 

1: disconnects the economy from society and the biosphere

2: disconnects desired form undesired outputs

3: measures success in terms of performance values in input/output ratios(efficiency, profitability, GDP, etc.)

this explains the spectacular successes and equally spectacular failures

eg: many chemicals have produced many advantages, but collectively, these chemicals have undermined the functioning of the ecosystem in a way which has produced the environmental crisis.

many examples

-by not looking at what is happening to technology in terms of how it is connected up to society and the biosphere, by limiting the context, we are increasingly 'shooting ourselves in the foot'

1: how much do we teach our students about how tech. interacts with our society

2: how do we teach them to use this knowledge to prevent undesired effects?

(ie: do we teach engineers to 'look out the window'?)

conventional engineering techniques

two stages:

-first stage strips off the context - this is a very useful thing to do to get some  answers to some very important problems (eg: structures, etc.) - however, if you want the building to look nice, this doesn't work.  Society, economy, ecosystems, etc. are simply represented by the inputs and outputs.  The rest of the context has dissappeared.

-ignore all undesired outputs

-second stage we say, we've now designed a factory, etc. (whatever it is), now let's look at the law - what laws may affect it.  (eg: regulations) look at undesired outputs ONLY if they violate a certain law or regulation.

-then, when we get very high outputs for the inputs and say we've done a good job.

-this measures how well we use scarce resources (materials, energy, labour, capital, etc.)

-even in stage two, we don't look at all the undesired outputs.  we add a device of mitigation that lowers the undesired output to the legal minimum required level.  The mitigation device can only take out the undesired effects, it cannot destroy it.  You still have it on your hands.

-economists say that's what you do until the costs of adding mitigation equipment equal the benefits.

-the big huge mistake they make is saying that the system remains optimal even after adding the device.

-it is NOT true.  You have to pay money to make the device, takes power to run the device, you still have the undesired output to get rid of, etc.

-the mitigation device produces materials that you can't sell.

-the other methods (preventive) say 'why are we producing this undesired output? so why produce it?'  can't we modify the process, or the materials used, etc.  It may take more time at first, but the payback far outweighs the little extra time (can have cake and eat it too).

-the preventive approaches basically 'designs out' the undesired outputs.  "looks out the window" and avoids the things that it might bump into.

-in conventional approaches, you maximize performance values

-in preventive approaches, you look at BOTH performance values and context values as well.

-what you're really doing is improving the 'signal to noise ratio' of desired to undesired effects.

Quiz - ALL of part 1 (topics 1 - 8 inclusive) of the course

conventional approaches

Stage 1




|


Stage 2

-focuses on the economy of technology

-minimally deals with the ecology of technology as 





required by law

-Technology based connectedness


-culture based connectedness if required by law

-judged by means of performance values

-legal requirements

preventive approaches
-Economy and ecology are focused on simultaneously

-technology and culture considered simultaneously 

-by performance and context values, usually well ahead of legal requirements

-when the machine has the highest possible efficiency of energy transformation, labour productivity, and maximum profit level, etc. if all are satisfied, the engineer has done a good job.  This is still what some engineers believe, even though all the studies show this is not true

-in fact, human factors engineers can tell endless horror stories about how people designed machines with no consideration to the humans who had to operate them.

-social technical systems - people design the systems to take maximal advantage of human beings and of the organizations of the company that runs them.

-social technical systems combines what machines are good at and what people are good at.

-if you operate in highly fluid, turbulent markets where there are frequent breakthroughs, then you need to design a flexible machines - they can do a multitude of operations, etc.

-finally, since that machine represents a borrowing of materials and energy from the biosphere, the machine can also be designed to provide services with a minimal burn imposed on the environment.

-the more context you consider, there will be more differences in the design

another example

-we have designed materials to provide good engineering properties - heat, impact, corrosion resistance, etc.

-they derive directly from the structure of the material (where the engineering comes in)

there are also extrinsic properties - (how well that material retains its value in recycling and remanufacturing)

-not derived from the intrinsic properties 

-come from contedxt in which the material is extracted form the biosphere, processed refined, etc. such as cost, and of course market price.

-we are entering a time when more and more companies are realizing that this is not just the end of the company.  eg: xerox 'rents' you a machine most of the time rather than selling you the machine.  The reason is that xerox can provide you with the service at a much cheaper cost than if you bought the machine yourself.  Xerox now designs the machines to stay on the job as long as possible - to recover as much initial cost as possible (modular design).  

-this can be done with materials (product stewardship and the selling of services as opposed to the selling of the product that provides the services) but not with energy.

-energy cannot be stored cost effectively

-most jurisdictions that even in a free democratic society, monopolies were granted to some utilities (energy -eg: one set of power lines looks bad enough, what if there were 10+ sets).

-energy company had to make sure that customers were happy, by always making sure there was power available.  as a result, energy consumption went through the roof

-how we regulate technology and how we get stuck into 'wrong' decisions

-if in energy production we have looked at all the context values, we could have developped energy systems that would have been vastly superior - reduced pollution, more competitive economy, etc.

-control of technology 

in engineering the normal way to control systems is by means of negative feedback - eg: thermostat controlling a furnace (criticises)

-called negative feedback because it feeds back the signal to the control unit and compares it to the set point, and regulates it by making the control action do the exact opposite of the current state of the system

-can change it to positive feedback - the control action is the same as the state of the system

(incorrect negative feedback)-feed the control unit the wrong indicator - mount the sensor right at the output - eg: the furnace would get the duct temperature, and not the house temperature.  this is not a satisfactory system

-another possiblity, the furnace can operate the set temerature (doesn't work)

-finally, there is a 'perfect' system - the furnace runs continuously - neither negative or positive feedback - you have a system that opens and closes the windows in the house (eg: when its too hot, the windows open) - not very satisfactory system

-look at two specific incidents - cars and cities - the cities have a number of streets that can bring cars downtown - as car pop. grows, the streets get plugs (people are frustrated, freeways are built), soon the freeways are not enough, but as you keep building, you keep getting more and more people using them.  positive feedback loop.

-same thing with economy - GDP is up, but we do not subtract the cost so we get a completely incorrect signal

QUESTION: 6.6

chapter 1 (wrap up)

various feedback types and finally an end-pipe mode

-how we regulate the economy (and via the economy, technology) is just about as clever as putting the thermostat in the hot-air outlet of the furnace.

-the way we measure it is wrong - almost everything that is good for humans causes the GDP to go down, and almost everything that is bad for humans causes the GDP to go up.

-it is a known problem, but there isn't the political will to fix it

-people begin to raise their voice about these issues very quickly in this day of age.  They are simply marginalized as communists, socialists, etc.  Once you tack on a label to someone, you don't need to take that person seriously anymore.  This is a prescription for disaster.  Some of these people may have points of view or thoughts about something that we haven't thought about that might actually benefit us.

-political spectrum has narrowed down (conservatives don't sound that much different from liberals).

-preventive approaches with respect to the biosphere.

-eg: if you can eliminate one undesired output without compromizing the products you make, this means that the requisite inputs are less, and you can make your pipes a little smaller, the motors a little smaller, essentially saves you in operating expenses.

-also, if an undesired output can be eliminated, if there is a spill, there is one less hazardous material around.

-this in turn benefits the health of the employees, lowering the insurance premiums

-essentially you make yourself more competitive in every aspect.

-however, most economists would argue that this is nonsense - they say you have your factory and it produces certain undesired outputs and what you do is add on boxes that simply take the hazardous materials out of your waste streams and can landfill the rest until your benefits outweigh the costs

-telling you to add mitigation equipment

-the reason for this flawed argument is that the economists assume that the primary system is already optimal and cannot be further optimized.

-this is a sub optimal-solution

-we should try to design out the undesired outputs, and only if we can't, only then do we add mitigation devices.

-under conventional approaches, having higher environmental standards does increase operating costs, but with preventive approaches, you make yourself much more competitive.

-the best the country can do today is to have the toughest environmental standards.  The ones that cannot deal with these standards will simply dissappear, leaving the ones that make the economy much more competitive, as well as lowering social and environmental health costs, etc.

-two domains: workplaces, and cities

-turns out that what used to be the best manufacturing system in the world (assembly line system) has become one of the primary sources of ill-health.  eg: blue cross had become the largest supplier of GM, meaning that the largest output of GM was ill-workers.

-what have employers done?  we went to end of pipe mitigation and added health services.  We then said that we couldn't afford the health services so we will outsource work, making employees pay for their own insurance.  It has done nothing for corporations and hasn't allowed us to get control over our healthcare budgets.

-when GM orders parts, they order the entire batch (or a whole lot) at once.  The problem with this is that if there is something wrong with the parts (ie: they don't fit properly, etc.), they lose HUGE amounts of money to either fix the parts or to replace them.

- The japanese on the other hand, pay a little more, but they produce only a small volume and if there is something wrong with those parts, only a small amount is wasted.  The problem is, it is not very preventive towards human beings - the workers have to work more, and are more burnt out.

-in the end, we must consider the impact against not only the biosphere, but also human beings and society.

--------------------------------------------------------------------------------

We live in a society that is divided into 3 groups: 

-group 1) the economy is the bottom line, if it doesn't work, we don't produce enough wealth and can't afford to pay for anything.

-group 2) they say that the economy needs people, and that if people are more and more stressed out, poorly educated, come from communities that are malfunctioning, you are going to have an increasingly inadequate human input, and you will not stay ahead of the game very long.  They say that the community is first - healthy community = healthy economy.

-group 3) they say they need both of the above, BUT the environment is so stressed that we don't know when the ecosystems may begin to collapse, and if they collapse, we can't borrow materials, etc.  so therefore we need to put the environment first.

-It is as if these three groups are living in different worlds.

-the three groups are also WRONG.  Their interpretation of how the world functions is wrong - too limited, so their fix is wrong.  Their solutions do not fix the problem, they only (maybe) fix part of the symptoms.

-you must do all three to be successful.

-finally, some barriers to preventive approaches.

-there are also deeper underlying problems we need to fix - 3 barriers

-3 barriers to preventive approaches

1) intellectual & professional division of labour - who does what in our society

-there is no scientific method for integrating the many different disciplines.

2) the way we organize things within corporations and governments - eg: ministry of the environment: let them take care of all the problems - everything works independently

3) in our culture - the myth of progress that came into being in the 19th C - as long as you look out for material things, everything else will get better.

Chapter 4 (Topic #10)

-about wholes - the concept of a whole is a kind of tool - a model 

-it's a tool by which you can find out what in that immensly comnplex interconnectedness of our world what you need to keep together and what you can leave alone.

-we are discovering that everything depends on everything else

-how do we sort out what connectedness is important?  There are certain kinds of relations that you need to know (that are more important)

-whole is a tool that lets you sort this out.

-you might say that these (biosphere, economy, society, technology) are the primary wholes we are interested in.

-this is like a map, but it's not entirely like a geographical map - when you map these things, each point on the map belongs to only one thing (eg: it's either a street or something else, but it can't be both)

-this map is full of points that are more than one thing

-tech is both natural (borrow all materials & energy from biosphere) and cultural (shape, transform it to make objects that are cultural - what we think is a good product/system).

-they are enfolded into one another (eg: we are both society and an individual)

-we are also internally and externally connected to society (on our mental map)

-this map is a lot more complicated 

-a society is not like a machine or any system you learn to design.  A machine has parts that we assemble first into subsystems, which we then assemble into the larger system (eg: a car).

-now look at babies:

-when an embryo begins to develop, where do the 'parts' come from?  they come from cell differentiation.  

-At first, the cells are all pretty much the same, but they begin to differentiate (they are internally connected to the whole via DNA).  These cells differentitate to form the whole body.  The parts are generated within the whole, not like a machine - they are internally connected to the whole (enfolding).

-the connectedness is very different.  It is very messy and involves enfolding, which does not exist in any machine, and the whole is present in every part (the DNA), and the brain-mind contains the blueprint of your society.

-we are internally connected  both physiologically, physically, spiritually, etc.

-the concept of a whole is designed to make sure we don't leave out of our design, things that we should keep together.  If something is part of a whole, does it matter for what you're designing?

-"the whole is more than the sum of its parts" eg: water interacting with paper - test this by simply bombarding the paper with hydrogen (no reaction).  Then bombard with oxygen (no reaction.  Conclusion: water does not interact with paper  BUT we know this isn't true - the whole is more than the sum of it's parts.

-there are different levels of analysis - if you look at the impact of technology on us - you cannot break it down into the 5 minutes with the microwave, 2 hours with the TV, 1/2 hour with streetcar, etc.  This DOESN'T work - they're all enfolded into our life.  The connections are different

-so when asked what the impact of technology is on society, this cannot be broken down into all its parts.

-definition of whole (at end of section 4.2) - a whole is an entity that contains a diversity of elements within it's unity.  the elements are connected in such a way that a change in one element will affect neighbouring elements, and a change in the whole may affect some of those elements (see the book :P)

-what is this saying?  the cells in your heart don't directly interact with someone else.  they interact indirectly by pumping blood which allows the brain to function, which allows you to interact with that person.

-you internally reorganize yourself to meet with disturbances which come from within or without.

-we are unlike a machine - in a machine, there is no internal connectedness (eg: a machine cannot repair itself, unlike our bodies)

-to sum up, a whole is a tool which helps you decide what should be within your analysis and more or less what you can leave out.  You have to make sure you inlcude what is important, and allows you to make better decisions.

-you cannot separate the physiological parts from the psychological parts (eg: lead poisoning, children not only get sick, but they get hyperactive)
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Chapter 4 (continued)
difference in the relationship between the whole and it's surroundings

-eg: a clock is a system that doesn't interact with it's surroundings

-for living wholes, there is no such thing as a separate context/environment, because the living whole depends on a constant input of materials and energy

-the environment flows through the living whole.

what then does reality look like? first approach:
since the end of the middle ages, people looked at the universe as 'a gigantic clockwork that god had put together, but then it ticked all by itself and functioned by itself'.

-science could see itself as a way of understanding that gigantic machine in such a way that you could study one part at a time.  you could abstract those parts for study

-we now have begun to realize that that notion of reality is completely false 

-eg: take a cell in our body and see how it is connected to the rest of the universe

-cell > tissue > organ > subsystem > body |





       brain > group > neighbourhood >community > society > civilization 


 
       > biosphere > planet > galaxy > universe

-the body, as a whole, because the brain mind is affected by each and every experience of the surrounding world, we are therefore connected to groups (families, peer groups, study groups, etc.).  those communities then participate in a society, which forms a civilization which creates a niche in the biosphere, etc.

-all these wholes are enfolded into eachother.  Something of the whole is present in the lower whole

-the world is both inside us and outside us so that any behaviour connects us both internally and externally to our physical and natural surroundings.  Far more complex than what we encounter in machines.

-the idea of enfolding came from physics (David Bohm) - said that there is a lot about the material world that cannot be understood except perhaps by recognizing that each physical particle is enfolded by the universe (and vise versa).

-eg: a hologram - the whole is present in every single portion of the picture.

-there are two primary characterstics that are shared by all these ways of understanding reality:

1) enfolding of systems (one system may be completely embedded into another, and something of the whole may be present in each of the smaller parts).

2) therefore, these kinds of enfolded wholes are both internally and externally connected to eachother.

-there are mechanistic 

-this led to some interesting and tragic developments (eg: the concept of the environment 'out there', you can only think that way if you're not aware of what an open whole is).  The idea of a separate environment is in fact, the beginning of the environmental crisis because it leads to an attitude that is very different.

-eg: when you look at someone, you expect reciprocity, but when you stare at someone, you treat them as an object.

-this is like 'staring' at the environment as opposed to 'looking' at it.

-if reality is enfolded because it is internally and externally, then the application of the computer is very limited because if wholes are enfolded, then we can belong to different wholes (we can be an engineer and belong to technology, we can belong to a family, etc)  and all those things are integral to our life.

-dialectical: there are phenomena that are made up of contradictory elements, yet they are both part of that reality and language was always able to handle that.

-in a computer, you can only represent things with either 0 and 1, while in reality, sometimes things are both 0 and 1.

second approach: map making - essentially what a culture does, but we also want to make it into something that is a little more scientific and can be done

uses four frames of reference to study anything

1) observer observes a whole from the outside (looking at the characterstics of the whole htat are turned towards the outside world.

2) places the observer within the whole looking at it's internal structure that connects everything together

3) disorganizes the whole into separate parts and compares the properties these parts have inside and outside the whole.  this shows that any living whole makes use of some properties of its elements and suppresses others, and that therefore, organizing something always produces order AND disorder, because when you suppress certain capabilities, this causes some disorder.

eg: an assembly line is a complex social technical whole.  the fact that humans are capable of many different jobs is ignored on an assembly line, which becomes a source of disorder.

3 limitations of map making:
1) basically, it is an open ended approach (if a whole is enfolded in a larger whole which is enfolded in a larger whole, etc., it can never be finished - you just keep moving up (or down)).  Also, the findings are not cumulative (connected in a complicated non-linear way).

2) There is no such thing as a detached observer (useful goal to strive for, but in an absolute sense, can never be achieved).  We are enfolded into the reality we observe.

3) (particularly with respect to living wholes) we cannot use all these frames of reference - eg: you cannot just take a living being and take it apart.

-technology is something that is utterly human and social, and also natural (borrowed from biosphere) and is enfolded in both society and the biosphere, individual and collective life, etc.

-that same tech and it's interaction with society and biosphere has to be understood on several levels.

-the influence of a technology on the human life, on the society, on the biosphere, cannot be understood in terms of the sum of all the individual technologies have on that life, society, biosphere, etc.  There are non-linear synergistic effects that can be positive or negative.

-the impact of an individual technology, on a society, biosphere, cannot be broken down into all the impacts  on the human life, society, or biosphere, etc.

-environmental assesment (problem is, one technology is relatively negligible, but thousands of these small effects will end up having a big impact).l

Topic #11 (Chapter 5)

Context values: the opposite of performance values (performance values are not really values - we have made them into values, but they are not for the ismple reason that they are simply input-output ratios that do not tell you anything about the human meaning)

They are genuine human values (4 talked about in this chapter)

1) freedom & alienation

2) health & illness

3) sustainability & non-sustainability

4) integrality  & fragmentation

-they all try to assess the same thing - we talked about living wholes and how they do not have a separate environment (depending on their surroundings for exchange of matter and energy & information).

eg: summer jobs: spectrum of boring > very interesting

-what makes for a boring job?  a job that isn't very demanding.  When the demands placed on you are very minimal compared to your abilities (resources), then the job tends to be boring, tedious, etc.

-In the middle of the spectrum, you have jobs that are challenging in the sense that the demands that the job puts on you are stretching your capabilities.  It is stimulating, challenging, and when you have finished an assignment, you feel like you have finished something - you have grown with the job.

-Moving beyond the centre of the spectrum, we find crushing jobs - the jobs are so difficult that you will never succeed - you get depressed, you don't learn anything, etc.

-there is a relationship between you and the work setting that determines how interesting the job is.

-it is an ecological interpretation.

-Alienation - came into the west around the 18th C. and comes from an old jewish and christian ideal - sin.

-sin today is lying, having an affair, etc., but the traditional view of sin was that of slavery - possession of a person by another person.  If someone holds a gun to your head, and says 'do you love this person' and you said yes, we wouldn't take it too seriously.  The prerequisite for love is freedom.  If you don't voluntarily choose to spend your life with another person (you are forced), then clearly that is not love.  

alienation - to be a slave to someone or something whcih or who possesses you.  

-eg: the influence of work on you is greater than the freedom people can exercise on that work

-eg: money 'possessing' people - money takes over your life, and you are possessed by that money.

-in a city,  you have forces that act on you - social overload, there are forces that make it difficult for you to do what you want to do in a city.  

-When those forces become too great, that city environment can become alienating.

-Health - we have perhaps grown up with the belief that health is the absense of disease

-it is actually a state of physical, mental, and social well-being

-Health should be thought of as a constant struggle - things that you are exposed to that make demands on your immune system.  If the demands are not greater than what your immune system can provide, you remain healthy, and the opposite occurs, you get sick.

-the same is true for mental health

-nervous system copes very badly with routine (see previous notes some time in october)

-monotony destroys the mental health of human beings

-all has to do with the fact taht we exchange matter, energy, meaningful symbols with our surroundings.

-the flow of matter is necessary to rebuild our bodies, the flow of energy re-energizes the processes in our bodies, and symbols is necessary to keep things meaningful, interesting, etc.

-we think of communication is sort of computer terms - we use the same words

-this is a dreadful confusion that gets us into a lot of trouble

-what makes communication interesting (between you and someone else) is an exchange between people who are neither totallly the same, nor totally different (the mother example).

-if a relationship is based both on differences and similarity, that relationship will be a healthy one, because the other person brings something to your life that is new (enriches your life) and you want to belong to that relation for that reason.

-the longer you live together, the more you get to know eachother, and the more the similarities increase.

-similarities can help the relationship, but eventually they begin to overwhelm the differences.

-to keep the relationship healthy (for 40-50+ years) the trick is to recreate those differences

-the challenge is not in being the same, but in keeping things different (interesting).

Sustainability

-you have a recognitgion that the relationship between a society and the biosphere is a reciprocal one

-the biosphere functions as an ultimate source of matter and energy, just as it is the ultimate sink of matter and energy.

-the biosphere created the very conditions of life in which life could flourish, and that kind of life-support is something we need to understand.  We put demands on the biosphere, and if we make too many demands, it could collapse the biosphere, destorying our 'life-support'.

-there have been a lot of discussions about what this means, but a simple way we can operationalize this term is:

-there is a concensus now that we are overtaxing the biosphere (too heavy a demand).  it's very simple to fix this.  If this year we put X demand on the biosphere, next year, we can put X-10 demand.  The next year after that, put X -100, then X-1000, etc.

integrality
-if the tension between the elements begins to overwhelm it's unity, the integrality of something begins to break down.  it can be a society, a family, etc.  

-if on the other hand, the differences are suppressed (like facism), that also is extremely destructive.

-sum up all these context values: they all try to measure something of the reciprocal relationship between a living whole and it's surroundings.

-add a few more details

-freedom - science cannot add anything about freedom, because science can only study regularities.  regularities in human nature are generally expressions of routine, and monotony.  SO science can say little or nothing about human freedom - science can only say if there is this or that influence, there will be such and such a result.  It can only study what is law-like.

-economics is subject to moral questioning - you can say "this is how it works", but not how it HAS to work.

-there were 3 great ideas on which western civilization was founded.

-1st was greek

-the romans were the first to devise a legal code in which the individual had rights wrt the roman state.

-it was the first legal code that had that protection

-third major influence was christianity (idea of slavery being unacceptable).

-that concept of freedom as we enshrine it today (human rights code) is something that indeed is a human creation.

Chapter 8 (& 9)

-chapter 5 (Nov. 13) dealt with context values - tell you how well living wholes fit into their surroundings.

-ch. 8, 9 will look at how these interconnections work for matter and energy.

-what is our dependency on ecosystems and the biosphere?  everything we do requires a flow of materials and energy.  everything has a dimension that requires a flow of matter and energy.

-environmental bookkeeping (review Sept. 13, 18)

-the network of flows of matter and the network of flows of energy may overlap

-the demands we make on the biosphere are too great to be sustainable.

-what can we do about it?

-look at the problem from a macro level (a big picture level) - on the scale of humanity, ecosystem, etc.

-when you have a picture in your mind that every society borrows matter and energy, then what can we do to reduce our dependency on the biosphere?

-obviously we can from a historical point of view (it has grown exponentially over the past 200 years)

there are 3 aspects we can look at:

1) How materials and energy flow through the networks (and can we optimize it)?

2) What flows through the networks?

3) The networks themselves are structured by a particular way of life

1) currently it flows in linear chains - eg: we extract iron ore from the biosphere, we refine it, we purify it, then make it into materials, use the materials to make things, then we return it to the biosphere as garbage.

-this is obviously a stupid way of doing it.  93% of what we extract from the biosphere doesn't even end up in saleable products.

-how can this be done?  keep materials in the network as long as possible.  the more services we extract from them, the less we have to take from the biosphere, and the less garbage returns to the biosphere.

-by making the patterns more circular (having materials do more than one function), we can make much better use of materials.

three principles for preventive action

first principle - make the throughput of materials more circular (replace linear patterns), and to reduce dissipative use of materials (eg: medication, etc. - goes in one end, and comes out the other and is lost.)

second principle - it is important to know what flows through the network in terms of their context values, and what we can do is materials substitution (substitute materials with undesired results with materials that can do the job but without the undesired results).  What flows through the network will be less of a threat.

third principle - related to restructuring the networks themselves.  esentially relate to our way of life.  The networks change if we change our way of life.  There are many things that we can do, that for some extent, do not change the quality of our life, but that allow us to obtain more services from the network with a lower use of materials.  In other words, we want to restructure the networks to eliminate undesired output while maximizing desired ones.

For energy:
first principle - every chain of successive energy transformation should deliver the maximum services we desire, since energy always flows in linear chains (lose something in every reaction).

second principle - these chains should be fed as much as possible from renewable sources because then it can go on indefinitely.  We are at the moment living on the capital of solar energy stored by decomposed plants.  We're into diminishing returns, so we are having to go back to renewable sources to feed these chains by, and these will ultimately be only the sun, wind (to a certain degree), geothermal, tidal.

-review what we have been doing

-network of flows of materials

-the first idea was simply to dilute - the concentration will drop, and will be so low that it won't harm human beings (dispersion).  eg: mercury - japanese dumped into the oceans, but they forgot about bio-accumulation - the mercury was absorbed by plants on the ocean floor, which were eaten by fish, which were eaten by humans, and so many people became ill.

-we gradually begin to discover that prevention works and it is by far the best investment, but also the best way to clean up our health and environmental problems.

-preventive approaches can range from simply looking at a factory and trying to design out the pollution, but this is only the first step, however, there are many other things you can look at.

1: precautionary principle - first passed by the european union - says that when any new products/material/project is likely to have serious negative effects, it should not be permitted.  The change from previous principles is that before, the polluter must prove that the project does not have any effect (innocent until science proves them guilty).

2: principle of green taxes - let us not tax income, but let us tax materials.  it will give an incentive that will steer the system in the right direction (ie: can you deliver services with the minimum use of materials)

-so why not improve material productivity?

Chapter 8

-there is a lot of information at the moment we do not as yet know.

-"useful ignorance" - concept that engineers deal with all the time, also known as "safety factor".

-there are things that we cannot anticipate, so we give ourselves leeway for unexpected circumstances.

-it is very clear that, when you look at these networks that represent the flows of matter and energy in our society, these networks must be sustained by the biosphere, and we are currently overwhelming the biosphere, and this is why our way of life is unsustainable.

-a business and a nation have 3 options:

1) for materials,  you can get them from recycling, or from extracting virgin materials from the biosphere

2) for components, you can get them from dissassembling worn out components and remanufacturing them, or you can obtain them from virgin resources.

3) trying to eliminate whatever undesired/dangerous outputs in manufacturing that you can.

Hierarchy of 3 Approaches:
1) Sell Services as opposed to selling the product that provides the services.  market the services that products provide.

-least damaging - edison wanted to sell 'illumination services' because he recognized that customers didn't care about electricity itself, but wanted the services that makes electricity possible.  For example, if you sell services of illumination, you would design lights to provide maximum illumination with fewer materials and energy.

-what happens is, to be competitive, you try to provide that service with a minimal throughput of matter and energy because those are your biggest cost

-everyone is happy, because you get better services with less cost, profits go up, and strain on the biosphere is much less.

-this is a first example of how working with higher environmental standards does not need to be more expensive (it is the exact opposite - it is cheaper and cleaner, etc).

2) Product Stewardship - the manufacturer takes back worn out products from the customer and recovers as much as possible from the product

-a little less good, but still better than now.  The Germans were pushed into this because they had too much landfill waste that came from worn out cars.

-rather than having the government inventing a new standard, they worked with the government.

-the result was 'product stewardship' - the manufacturer is legally responsible for worn out products

-it turned out that it was very profitable - a LOT cheaper to remanufacturer parts than to build them from scrap.  You recover a lot more value from that waste.

-it is easier to 'mine' a worn out car than to mine the biosphere.

-remanufacturing is becoming a growing business

-as a result, german automobiles are now designed form dissassembly - you weld as little as possible.

-you try to get things to snap into place so you can 'unsnap' them.

-this also makes the car easier to repair (repairs are cost effective, good for biosphere and customer).

-whatever cannot be remanufactured is separated into categories, sorted, and reprocessed to make new components from them.

-currently, the same is being considered for computers and electronic components.

3) Design For Environment is an engineering simplification of life cycle analysis (LCA).

-LCA was heralded as the objective tool for making environmental decisions.  It has four steps:

1) initiation - the setting up of an environmental account (what's 'in' and what's 'out') and to what detail do you want to collect your data, do you want that data audited, etc.

-prolem is, to set the environmental account, noone has figured out how to do it.

2) inventory - you make an inventory of all the inputs and outputs that come in and out of your environmental account.  That must balance because matter can neither be created or destroyed.

-problem is, when it comes to energy analysis, as you expand your scope, every next level dropped the contribution from a factor of 3 - 10. But with materials, this doesn't work.  your requisite inputs can INCREASE from one step to the next.

3) impact analysis - you look at all the inputs and outputs and you examine them in terms of context values - what impact do they have on human life, society, and the biosphere.

-problems: so many processes with so many assumptions, to do the impact analysis would take you many years.

4) improvement analysis - Look at the undesired impacts and try to design them out - modify the system, change the process, change the materials, etc.  Try to achieve your desired output with as little undesired outputs.  Sometimes it is simplified - an 'average' of the total environmental effects.

- this isn't very practical because there are so many assumptions that go into these analyses that you can get such a large range of numbers.

-LCA is a lovely idea, but it is not feasable.

DFE says we are going to get reasonable engineering approximations:

-set up a matrix where in the rows you put the activities (extraction from biosphere, refining, processing, etc.) and in the columns, you put off all the outputs (solid waste, liquid waste, etc.).

-many products have the biggest environmental concern during the use phase.

-determine the profile of your product - where does the biggest hit occur?

-you can see where to concentrate your improvements and it only takes a day or so.

-Micro level strategy
-how to make a company/factory more sustainable.  There is an overlap between this and macro level strategies, so we will concentrate on the differences.

-pollution is a product you cannot sell.  It is the most stupid thing - it costs you to manufacturing, and you have to pay to get rid of it (unsaleable product).

-first of all, any waste that occurs during manufacture can usually be reabsorbed into manufacture.

-eg: you're punching sheets, you can just melt the 

-second, the wastes that you cannot get rid of in that way can be dealt with by what is called an industrial ecopark - exchange wastes (eg: heating plant - waste water was used for district heating, waste gases of a refinery were used to fire another industry).  It is very effective - converts wastes into products.

-third, whatever wastes come after the product has worn out (product stewardship) , you can mine the waste streams.  you can get many metals cheaper by mining the waste streams than by getting them out of the ground.

-will allow us to deliver all products/services with 1/10th the materials/energy that we are doing now.

QUESTION IS: 9.18

(Ch. 8 continued)

-'future 500' companies - adopting managerial principles similar to those taught in this course

-why is ford ridiculued? henry ford invented the assembly line - increased labour productivity, BUT ift also deskilled workers completely, made them into zombies.

-they say ford is schizophrenic - they make the worst SUV, but on the other hand, they are producing these collapsible bicycles, and they are in the forefront of this development.

-Separation of hand from brain creates all kinds of problems.

-you have to bring your workers on board - their understanding of the process is essential.

-there is nothing that is doing more damage to the world of computer engineering than microsoft.

-they stifle creativity and prevent new innovations with their monopoly.

-they are a company of the past, and it will eventually undermine it's own future.

-we are on the verge of a whole new revolution which says we as engineers do not have to be the bad people who pollute, etc.  We can in fact make more money for our employers and clean up the environmental act because we are eliminating products we cannot sell.  Nobody loses.

(see Nov. 15th)

---------------------------------------------------------------------------

Chapter 9 - energy

-classic horror story of how not to do ti

-we can understand how we got ourselves in a box, but once we did understand it, we simply are not getting out of it as quickly as we should.

-what is the problem? return to the beginning

-every way of life that a society lives by involves a lot of energy.  Everything we do requires energy.

-that energy is supplied by means of a network of flows of energy that come from the biosphere

-there is an overlap of the network of flows of energy and materials.

-the energy network therefore serves the same purpose - energy can neitehr be created nor destroyed by a society, meaning it is all borrowed from the biosphere.

-everything comes into society from the biosphere, and everfything goes back.

-when we talk about 'energy production', we are talking nonsense - we don't consume or produce energy, we 'borrow' energy from the biosphere and transform it.

-the second law of thermodynamics says that energy cannot be recycled because energy transformations are irreversible.  All energy transformations form linear chains.

-these linear chains cannot be made circular (in the way material chains can be) so that what can we do to make 

-two principles we can do to minimize 

1) not feed those chains from our energy capital (fossil fuels), but from our energy 'interest' (geothermal, solar, wind, etc.) which are renewable energy sources.

2) we must extract as many human services from a linear energy transformation chain as possible.

-when you keep these two principles in mind, you'd see that we've done everything wrong in the past 150 years.

-how did we get stuck doing the wrong thing?

-began with the growing use of electricity in the latter part of the 19th C.

-energy cannot be stored very efficiently. (usually produced on demand)

-people at the time said there was no point having 7 different electrical companies delivering energy to 7 different grids, so almost everywhere, it was in the public interest to create a monopoly -to have a public utility produce electricity.  

-This was a regulated monopoly - carefully checked in terms of was it supplying all their customers with what they needed, and was it supplying it at a competitive rate.

-their regulating body would carefully monitor the decisions this monopoly made. 

-this system worked fairly well in some ways - worked well with providing people with the energy they needed (brownouts and blackouts were very rare).

-it also provided energy at a reasonable cost too.

-by and large, it functioned fairly well.

-worked well at producing power well and distributing it properly

-they didn't monitor who used that energy or for what purpose

-in the 50s and 60s, power consumption was growing at the rate of 3-3.5% - doubling your power requirements every 20 years or less.

-people said, on a finite world, this cannot continue on

- in the 70s, the ford foundation produced a study that at first nobody believed - the ford foundation said that we were doing it wrong - to mindlesslly extrapolate the way is wrong/stupid/etc.

-we can influence the demand for energy - make policy that changes the trend.

-the ford foundation proposed 3 scenarios

1) historical scenarios

2) based on using the best available technology - changes the usage of energy more than the production of energy.  the ford foundation showed that the demand for energy could easily decrease by a major chunk if best available technology was used

3) policy shifts - policies can also do another thing- we can also devise policies that will increase the use of public transportation as opposed to private car use, etc.

-hardly anybody believed it - how crazy people had become - common sense had dissappeared.

-anyone who dared to criticise energy policies were considered almost like heretics.

-utilities began to face more and more crises in the 70s

-the kinds of power stations that were being designed were ever larger and ever more problematic

-the pollution levels were going up, and the nuclear program was a disaster

-nuclear energy was vastly more expensive and more dangerous than any other source of energy

-it was the most catastrophic failure of energy planning.

-the US had to legisltate that utilities had to buy power from cogeneration

cogeneration - eg: if you're heating buildings,k you usually do that by steam.  For heating purposes, you want a relatively low pressure (temp.) steam.  When you make steam in an industrial boiler, you have a flame obviously - burning oil, gas, etc. - the adiabatic flame temperature runs you up to about 1200C.  you superheat the steam - the higher the inlet pressure of the steam, the greater the efficiency of the turbine.

-to take that steam and use it for heating is enormously stupid 

-cogeneration was the principle that said you use just steam for heating - get the steam at as high a temperature as possible - then oncef you've passed it thorugh a bunch of turbines to produce energy, then you take the steam.

-utilities began to face some competition from cogeneration, and the oil and gas prices went up (crises in middle east, etc.) 

-when the going gets tough, people get creative

-soft energy path (as opposed to hard energy path).  we have to completely rethink our energy strategy.

we shouldn't just mindlessly produce more energy.

-two ways of getting energy - one is to produce it, one is to save it.

-eg: instead of building a new powerplant, you could for example take energy that bleeds off from other places like an office building (high efficiency lighting, etc.).

-one statistic - a kilowatt hour saved (as opposed to produced) costs about half that of a produced kilowatt hour of energy.

-if you plot energy demand over time, you get an exponentially growing curve, and traditionally what a utility would do is extrapolate the curve.

-you'd have to see how much you could currently produce and see what you'd need.

-esentially, the curve dictated policy

-ford said this was backwards - they said that we should change policy to prevent the curve from growing exponentially.  we should dictate policy to change the curve.

-two developments that gave people the tools to in fact check what the ford foundation had claimed

1) energy analysis - examines how much energy goes into any activity in a particular society (includes transmission and conversion, etc.) - examines GER (gross energy requirement) for any particular activity 

2) energy accounting - like financial accounting - tracks the flows of energy in a society including the dollar value of those flows.

-we learn two things from that:

1) you cannot correlate economic growth with energy growth - this is because of saturation effects

-by the time everyone has a fridge in a society, the amount of energy devoted to running people's refrigerators (unless they buy more or bigger ones).

-by the time everyone has a colour television, the amount of energy devoted to running people's TVs

-consequence is that economic growth can go on without energy demands growing proportionally

2) illustrated by 1988 report - done in the early 80s - generally speaking, the efficiency of power stations was very high, but that end-use efficiency was very low.

-this report suggested that in 40 years, we could bring the entire world up to the energy standards of the western european industrial nations, and within that 40 years, world energy demands would only grow 10%, and then it would decline and continue to decline for years after that.

-what would this do - energy transformations are indirectly and directly involved with many of the serious problems of humanity today:

1) the problems of food, food scarcity - the industrial process of agriculture is enormously energy intensive

-we designed the system against nature (eg: pesticide, herbicides, etc.)

-this system is mining most of the soils around the planet (cannot go on for 100 years)

2) global warming - biosphere is extremely complex, there is without question, that there will be substantial shifts and enormous impacts on the world.

3) problem of nuclear energy, when you look at the sales of nuclear power plants, you will quickly get the picture - most sales of nuclear plants have been to totalitarian governments (they want the nuclear materials to make weapons, not the plants).

-whenever there are instabilities, it is the poor countries that depend on oil that are hit the hardest.

-national deficits, the gap between the rich and the poor is enormously affected by energy policy.

-energy policy in most 3rd world countries is in urban areas - forcing people from rural areas into urban towns where they can't find jobs, etc.

-a better energy policy could do miracles for our planet

-can this be done?

-it can be done, and was being done until economic fundamentalism threatened it.

-in 1978, the US government introduced limited wholesale competition.

-this required utilities to buy power from cogeneration.

-utilities got creative - the largest publicly owned utility in the US was planning to build 10 new plants to keep pace with growing command.

-by 1992, the company, instead of building a new powerplant, they took for example the energy that bleeds off from other places like an office building (high efficiency lighting, etc.) and offered to buy it back and share the profits.

-by 1993, they canceled their plans to build new plants (wasn't necessary).

-energy service providers as opposed to energy producers

-they had within their jurisdiction, to do whatever was right for their customers, for profit, etc.

-they could negatively generate energy by saving it, or by positively generating energy (in the traditional way).  Since negatively generating energy requires much less power than positivelly generating energy, this means greater profits, and saving the biosphere.

-the US economy is super inefficient compared to the japanese and european economy, and the japanese and european economies still have a LONG way to go.

-the california experiment was so successful that the government mandated integrated resource planning

-obligated all utilities to look at every possible option in deciding on how to meet energy demands of their customers (energy efficiency, cogeneration, renewable sources, conventional sources, etc.)

four steps to integrated resource planning:

1) identify the gap between projected energy requirements (in 10-20 years) and existing resources

2) identify all possible ways of closing that gap in the 10 to 20 years you have (cogeneration, district heating, as well as conventional approaches)

3) you had to add social costs - the market prices only what are called private costs (eg: market transaction is between the user and the utility, and the private cost is what you pay the utility.  the social cost is the cost bourne by 3rd parties who are not directly related to the sale of the energy - eg: air pollution, etc.)

4) add all the bits and pieces into an overall energy strategy, and then examine that strategy by means of a sensitivity analysis (what would happen to our strategy if the price of oil doubled in the next 20 years? would the strategy still be optimal if there was etc. etc.)

-optimal in every way

-however, enormous lobbying took place against IRP

-electric vehicles

-electricity is not an energy source - it is an energy carrier - you need primary fuels to produce electricity, so what electric cars do:

-power station generates electricy and creates lots of pollution, so while the vehicle may be a ZEV (zero emissions vehicle), it indirectly generates just as much pollution.

-electricity is 1/3 the value of the original fuel

-hypercar - they did an energy account of a car 

-where does the energy go?  so much friction loss in an engine, so much heat loss in the exhaust, etc.

-from that was immediately suggested that cars are stupid

-the solution: do the cars need to be as heavy as they are now?  the answer is no - we can make a lot lighter cars with new materials that are just as safe.

-then you need a smaller engine

-if you have a smaller engine, you have less weight

-better using an alternator as opposed to a transmission

-when you redesign the car, you have a cumulative increase in efficiency (as you optimize one part, it influences other parts allowing you to further optimize those other parts, etc.)

-a new system where every user becomes the producer

topic 14: work

-while in the domain of preventive approaches w.r.t materials and production, and preventive approaches w.r.t how we transform energy, fantastic things are starting to be done.

-the area of work is a little less promising

-this is because most people think that we cannot do better (but we can).

-we have all the data we need to make a huge difference - the only thing that is required now is for engineers and managers to realize that this is an area where enromous advances can be made.

-emphasizing 2 basic concepts (entire chapter is based upon):

1) remember that our relationship with our surroundings is always reciprocal - we affect our surroundings, just as our surroundings affect us.

-this is very important in work (our workplace affects us , just as we affect our workplace).

-that workplace - we experience it, and those experiences are symbolized in the brain-mind as changes to the organization of the brain-mind

-we are internally and externally connected to our workplace.

-this means that there is a spectrum of possible relations:

-on one end, we have job situations where the influence we have on our workplace is much greater than the influence it has on us. (eg: engineers traditionally had a lot more influence on their workplace than it did on them)

-on the other extreme is the opposite. (eg: assembly line)

-a healthy situation is one where the influence the workplace has on us is small - we can take initiative, be creative, etc.

2) work is integral to a human life - there isn't one separate part of our life that is related to work and another separate part that is related to everything else. 

-this opens up the possibility that if work affects us very negatively, these effects spill over into the rest of our lives and dominate our whole life (alienating work).

-alienation - work so possesses you that you can no longer be yourself, and this spills over to the rest of your life.

-modern workplaces are one of the primary (if not the primary) sources of physical and mental illness.

-work patterns have a major influence on the rest of people's lives.

-we have figured out what the problem is.  

-hiring someone for a wage is like buying a chunk of their life that cannot be detached form the rest of their life

-raises some pretty important moral issues - do you have the right to hire someone for 8 hours when that work will negatively affect their entire existence?

-industrialization began with the technical division of labour (review)

-social division of labour - referred to as the way of life requires people to do different things (different social roles - some people are butchers, bakers, doctors, etc.)

-a technical division of labour takes one of those roles and breaks it into a number of constituent elements.

-one of the first descriptions (and most famous) comes from Adam Smith who published a book in 1776 - "the weath of nations"

-at that point the industrial revolution is beginning to happen, but the technical division of labour is already in use, for example:

-making of needles for sowing - one worker takes wire and cuts it into the length of pins, and those bits go to a next worker who puts a point on them, who passes them on to the next one who puts a head on a pin, who, etc.

-no single worker makes an entire needle.

-Adam Smith said that with the technical division of labour, people could produce much more (productivity of 'social capital' could be enormously increased), until everyone was able to make much more, and the whole world would be rich.

-the only problem is that those people will become "as dumb and stupid as they could possibly become".

-they would lose their ability to think, to solve problems, etc. (atrophy).

-technical division of labour has a negative impact

explain how this produces a signal of desired effects (greater efficiency, lower costs, etc.) and a noise of undesired effects (destruction of the human person, etc.)

-they both come from the same reorganization of work

-five improvements in performance ratios related to work

1) the work is decomposed into constituent elements that are each made as efficient/rational as possible

2) these optimized steps are integrated into a production plan that can then be optimized as well

3) each step in a production process can be assigned either to a machine or to a human worker, whichever is better in terms of performance ratios (more profitable, etc.)

4) the skill required by each worker can now be kept to a minimum - if a worker does the entire job, the skill level has to be up to par with the most difficult step in the process.

5) no group efforts are required, so no time is wasted on group discussions, etc.

-five sources of inefficiencies (undermines labour productivity and profitability)
1) each worker now endlessly repeats some small trivial step, therefore, they never use their brain to solve problems, to find solutions, etc.

2) the fact that work - someone else figures out how best to optimize the work, so the skill that the worker has is not the skill that is learned by doing (not KEE), but is dictated, programmed into the worker like a human robot (you have to actively suppress your brain).  this results in nervous fatigue - mentally tired as opposed to physically tired.

3) related to the fact that workers lose control over their work - someone else figures it out and it separates knowing from doing and controlling - separates people who design the assembly line, to people who supervise the assembly line, to people who work in the assembly line.  loss of control over the methods to be used and a loss of control over the time factor - when to get a job ready.

4) greater demands placed on the worker by the technical edivision of labour, in the sense that in so far as other people figure out how best to do the work (increasingly transferred into a machine), workers are reduced to monitoring these machines.

-this is difficult because you're not doing anything - increase in monitoring demand

-increase in problem solving demand - in the sense that, when the engineer designs the machine, the engineer uses 'perfect' materials - that means that the real production process never quite fits/matches the ideal description of the machine on the specifications.

-the gap between the two (KEE and KSE) must be bridged by the worker, yet we don't recognize that this is an important skill of the worker.

5) by separating the workers, if you face a particular problem, in the past, you would rely on the support of the group (someone else might help you out, etc.) this is all cut out - group support is gone

-2 major things speeded them along

1) 1911 - scientific management - first developed by Frederic Taylor (founder of Industrial engineering) - tried to separate the hand from the brain - the people who thought were in the office and the people who worked was in the plant - known sometimes as vertical division of labour (the number of steps/layers of management between the top and the bottom)

2) 1913 henry ford who developed the modern assembly line.

-based on a very important innovation (interchangeable parts)

-deskilled the workers

-increased the possibility of the horizontal division of labour - tells you how many production steps are required to produce the product

-Taylor's scientific management has many many layers of vertical and horizontal divisions of labour.

Chapter 10
-many employers are outsourcing work because they can't pay for the healthcare bills

-providing healthcare for workers is an end-of-pipe solution - you help the person cope, but it doesn't stop the next person from getting ill.

-solutions are there, and some are very viable

Workplace

-relationship between employee and workplace can be represented by concentric circles - workplaces demand certain resources from employees, and employees bring certain resources to the workplace.

-however, are you allowed to use your resources?

-work organization does, or doesn't allow you to use your resources.

Variables:

1) decision lattitude

-do you have the authority to decide how to do your work?

-the most important variable

2) psychological demand - deals with your mental abilities - abilities to create, solve problems, etc.

3) physical demand - deals with demands made on your body - lifting heavy crates, etc.

4) social support - if you have a problem can you talk it over with co-workers, etc.

5) job insecurity

-primary variables that come directly out of empirical research

-in order of decreasing importance

-analysis - the best research here was published by an industrial engineer and a swedish doctor (book called "healthy work") - looked at the primary variables 

-not all the demands made on you by your workplace are equally detrimental to your health:
-if as an engineer,  you are given a difficult problem, you may go home and not sleep too well (how are you going to deal with the problem), but after a few days, you may give it some thought, think it through, and eventually get it under control and figure it out.

-because you have considerable control over your job, while the initial stress levels are high, they don't stay around very long

-you feel satisfied - you have done a difficult job, you have learned something,your resources have grown, your stress levels have dropped, and therefore there is no strain.

-job strain comes form a constant level of stress that does not go away.

this was compared to another example, where someone was given lots of small, not too difficult jobs, where it was the quantity of the work that was importat

-noone copes with quantitative problems very well

-the stress levels never go down, there is less learning, but more importantly, the stress levels are almost constant, and therefore strain occurrs, resulting in many problems.

distinguish between two variables:
-all jobs can be plotted on the 2D graph

xy-axis (x - demand, y - control):

q1 - active

q2 - low strain

q3 - passive

q4 - high strain

-control is decision latitute, and demand is psychological demand.

-control has two primary components - 

1) method control - you have the authority over what methods you use to get the job done

2) timing control - you have authority to organize the work as you see fit within time

-demand has two components (applies mainly to blue-collar workers):

1) problem solving demand

2) monitoring demand

leaves us with 4 kinds of jobs

q1 & q2) traditionally, the work of many engineers, architects, surgeons, generally professionals.

-the more senior you come, the more low strain it becomes (generally)

q3) eg: night watchpeople - you have time clocks as you make your rounds

-these people become very good at sleeping

q4) eg: assembly line jobs, sweat-shop jobs, waitressing, etc.

-healty jobs are the ones in the top half of the graph, and the bad jobs are the two bottom quadrants

-industrial revolution has shifted many jobs into the bottom half

-by job redesign, you can shift jobs from the bottom half to the top half

-we're all brainwashed into the idea that blue-collar workers are stupid, they can't be trusted, etc.

-however, this stereotype is not true

-major areas of development are silicon valley in california and in boston (near MIT)

-significant difference in management style between the california companies compared to the boston companies

-in the california companies, the organization was fairly informal - you contributed based on your knowledge 

-ideal type of technostructure

-the boston area was much more traditional - you wouldn't dare speak out against your CEO even if you knew he/she was wrong

-the california area weathered the turbulence of the volatile market much better than the boston area

-important concept - self managing teams - the boss will not interfere unless there are serious problems

-volvo plant

-uddevalla plant is famous - it is famous because when volvo shut it down, all the data for that plant were put in the public domain

-the conditions were (in sweden) the swedish economy had almost full employment

-they have passed laws such as equal pay for equal work

-they had swedes working on the assembly line

-most miserable jobs in western europe are done by imported labour, but this wasn't the case in this plant.

-every machine was operable by any person

-this led volvo to scrap the assembly line (this was considered suicidal by other industries)

-they created instead workshops in which computer systems informed workers how to help assemble a car, and this was done in teams, and no worker repeated any operation for at least 1.5 hours.

-each worker assembled a substantial part of each car.

-each worker was able to do any operation in the plant

-this plant outperformed volvo's traditional swedish plant, and was beginning to compete with lien production, because it could produce them pretty much on demand.

-productivity and profitability was rising exponentially up until the day they shut it down

-volvo shut it down because of free trade - there were mergers, and some non-volvo decisions were made to shut down the plant.

-had volvo fine-tuned the system a little more (added the toyota skill of designing for ease of assembly), a few more years making a few more changes would have a system as good as lien-production without any of the problems associated with lien-production

-there is extensive documentation that we can shift jobs from the bottom part of the diagram to the top (the 2D graph)

concentric circles: (in to out) technology > society > cities > ecosystems > ciosphere

-ever since the industrialization, the greater portion of humanity lives in cities

-there are therefore more and more cities, and the size of these cities is becoming larger and larger

-one phenomenon is that unfortunately, the growth of cities is as serious issue

-cities are the kind of habitat in which most of us live, and these cities therefore replace ecosystems, or little villages, etc. where in a sense, the local ecosystem is still an enormously important part of your surroundings.

-in cities, there is still a little bit of nature, but by and large, the city is a technological product

-a product that is unthinkable without modern technology

-the relationship between technology and the environment, (see the circles above)

-if we examine this interdependence, then two important components come up:

1) the metabolic component - related to the fact that the biosphere must sustain all activities, that depend on flows of matter and energy (reciprocal relation)

-the input of all matter and energy must be sustained by the local ecosystem, and all waste and building materials goes back to the biosphere

-the other metablic aspect is that many people carry out activities in which all flows of matter and energy must come from and return to the biosphere.

-hinterland = the surrounding ecosystems from which a city draws its flows of matter and energy (ecological footpring) - the larger the city, the larger the hinterland

-between cities and ecosystems, there is a reciprocal relationship

2) reciprocal relation between the people who live in the cities, and the cities themselves

-we influence our surroundings(our activities have consequences on our surroundings), but the surroundings influence us  (each experience changes the organization of the brain mind)

-the idea of sustainability involves two things (can ecosystems sustain the cities, and can cities sustain human life within it)

-cities are an all important technological product

-if cities are to socially, humanly sustain life, they must allow us freedom

-we are going to examine these possibilities in two steps:

1) to look at cities as a force that separates people

2) to look at cities as a force that brings people together

-as people change cities, cities change people

-preventive approaches design cities that produce as much as possible, promote the way people can live together, and minimize the forces that interfere with our abilities.

1) forces that separate people

-despite the fact that everyone is in close proximity, it separates people in the sense that it is more difficult to get along, may generate frictions, more difficult to find friends, (to meet all the 

-cities tend to undermine the role of culture

Forces
1) culture (relations)

-there was (2000 years ago) a very important development in western civilization that led to some of the forerunners of knowledge engineering - the local ecosystem in greece had been deforested, so the land wasn't much good other than to grow olives and grapes

-this meant that the greeks were forced into trade - traded their surpluss for what they couldn't produce

-they had small little city states that were increasingly compelled to trade, and this brought them in contact with other cultures and eroded certain fundamental beliefs

-local traditional (rural communities) were increasingly swallowed up into these growing industrial centres (the cities were swamped by strangers) -long tradition about how much of a problem strangers are

-a few strangers are a good thing (news from distant lands, interesting objects, etc.)

-too many has an opposite effect - more and more people may not share the culture, they don't live with their way of life, and you get a weakening of the culture

-a culturual weakening and the people are not bonded together as well when that cultural unity is strong

-if you weaken the role of culture, you weaken the community, people see less reason to be part of that community

-industrialization is the primary force - they are less well bonded together

2) mass society 

-in a traditional society (small county, etc.) almost everyone knows everyone else

-you live your whole life with 60 or so people

-industrialization weakens the social bonds, they don't reconstitute strong neighbourhoods, and this is further aggravated by KSE, and cities further this process

-in the local village, you couldn't be yourself (your identity is primarly the identity of your family)

-advantages are that you aren't lonely

-a mass society, many of us have so many social relations that we can't attend to any of them - most are fairly empty/superficial, and that leaves many of us with a feeling of lonelyness

-some people cope very well with this, and others don't.

-in a mass society, you can be much more yourself, but you are more easily left out of social relationships

-the mass society is one in which there are many activities that can be done in crowds (crowd psychology) and also, people have more public opinions than private opinions, and morality tends to shift to statistical morality, and we are essentially possessed by our social surroundings

-this is the way in which we are separated from the lonely crowd - you find very few deep, satisfying relationships.

3) separate people in time/space

-when you look at this city, depending on your social/economic background (income/education, etc.) you'll live in one neighbourhood or another (people are separated based on this)

-we do this also by zoning, and in addition to this, we separate people's individual lives - we work in once place, we live in another, we go and relax in another, and in each activity, we may do that in conjunction with another

4) specific kind of burdens that are imposed on human activities (include noise and pollution)

(continued)

fourth force of separation (four parts): 

1) social overload (stimulous overload/sensory overload)

2) second particular force of separation is crowding (specific corners of a street/access to a building, etc.)

3) third local force of separation is noise

4) fourth is pollution

1) social overload
-back in chapter 5 (context values), the relationship between the living whole and the surroundings is a reciprocal one.

-there is only so much (visual, oral, tactile) stimuli that you can deal with at one time, and the rest of your resources become overloaded - as if you had certain energies that you could distribute certain ways

-if you're looking for a lost key, you owuld want to diffuse the beam of light over a broad area, sacrificing intensity, while if you were concentrating on a small area, you'd concentrate the beam.

-applies to the real world - you can have a few good relationship, and several casual friends

-all refer to this overloading with our resources - to deal with what happens around us.

-there are basically two strategies to coping with excessive demand on our resources:

1) deal with it all - gives us a sense of being overwhelmed, there isn't much you can do about it, being disempowered, depersonalized

2)be selective - to ignore a lot of it, to concentrate on a few things to control your environment as best as possible, but since your ability to do this is limited, it leads to a constant maintenance of high-stress problems 

both have benefits and disadvantages

-same with our enviornment 

-Riessman said in a traditional society, (village, county, hamlet, etc.) you may grow up and die with a few people you know quite well - you tend to have a strong tradition - therefore people use their mental map as a map - their surroundings are fairly stable

-this is known as a tradition directed person

-when that local stable community is swept off it's feet by industrialization, life is never the same again

-they may try to live as before, but what they have stored in their brain mind, they may hang on to it, even though it is no longer being enforced - their brain mind begins to function by a gyroscope

-a direction is set early in life, and even though now this is no longer being developed, they keep this in mind

-this doesn't last many generations, because it is only heard as stories, second hand. (eg: british people who went to live in africa acted as if they were still in London)

-this becomes an inner directed person

-in a mass society, is the 'other directed person' - here the brain mind is used as a kind of radar

-can take two forms, see above

2) crowds

-crowd mentality

3) noise
-noises that are unexpected (have no meaning) have a much higher stress level associated than noises that are more predictable

-if you know something is going to be noisy, it is not as stressful as something that is not expected (eg: supersonic jet, etc.)

-steady noise is very bad - increases tension levels, and has many bad side effects

-a constant meaningless noise level (white noise) is very stressful

4) pollution

-here again, we know for example, lead produces hyperactive behaviour in children

-this hyperactive child will drive everyone around him/her crazy, and is very destructive of social patterns

-many other pollutants that have adverse psychological/physiological effects.

-these are all stressers - some people try to cope with it, and some people let it flow over them (see above)

-a force that isn't totally produced by cities, but historically has grown up with cities

-this force is technique

-technique is the opposite approach to dealing with the world than culture (see Ch.7 if desired)

-approach to understanding and dealing with the world that makes minimal use of context

-what technology does to restructuring the world which limits the context to the inputs it supplies and the outputs it delivers back to that world

-technique does this to almost everything else

1)study something for the purpose of making it better - better is defined in terms of performance values

2) a model is then made of that something

3) the jmodel is manipulated to see in what conditions the better can be achieved

4) the results are used to reorganize that something to make it 'better'

step 1 strips off all context, and the better is only defined in terms of inputs and outputs

build the model - generally, the model will include the connections between inputs and outputs, and everything else is less relevant and is either marginally included or not at all

-model is manipulated completely out of context

-then you put it back to reality

-all the stuff you left out is still there, so you get the same pattern - spectacular successes for what you put in, but you get all the undesired effects as well.

-with this technical approach to life, we are improving performance of many things.

-technique does something else: it separates the knowers from doers, but when technique begins to replace culture, then techniques of all kinds stand between us and other people

-eg:technniques of communication stands between you and many people you are in contact with every day.

-If that technology isn't much of a filter, it isn't a problem, but if it does filter out things, it is a big problem.

-eg: phone - you can talk, but you don't get the personal support as if you were talking person to person.

-technique in the city takes over many of the roles of culture, and this leads to further depersonalization and the screening out

-solutions

-what can we do?

-if we know what the problem is and what we've done wrong, we can fix it, as long as the diagnosis is sound

-can we instead come up with a scientific diagnosis? (no)

-the best innovation was done by Jane Jacobs who tried to figure out what was going wrong with so many neighbourhoods.  Looking at her work, what she invented was a synergy between KEE and KSE.

-how does it work?  she walked through different neighbourhoods and experienced what was going on

-eg: in some neighbourhoods, people feel safe, and in others, people are terrified

-why is this?  she used her brain mind capable of making sense of all these variables (100+) to sort of come to a human conclusion (what is this neighbourhood all about?)

-then she went to a second step (KSE) and tried to look at one aspect at a time

-what did she conclude? -steets make or break a city

-if there is life on the city, the city is alive

-streets are the essence of the community

-unless you have mixed functions, you won't have a stimulating city environemtn- an element of diversity that is attracting people

four  elements that can stimulate a society:

1) each elemetn in that neighbourhood (building) should serve multiple functions (both shop and apartment) which in turn should support a greater diversity of functions

-that diversity of cuntions supports a diversity of people being on the streets all the time

2) short blocks

3) a diversity of buildings (some old, some new, some renovated, some decrepid)

4) a certain density of dwelling units
