Nye: Chapter 1 – Can We Define “Technology”? 

How does Nye Define Technology?
The relationship between humanity and technology is a symbiotic relationship. As “human beings” evolved, or how we conceptually process reality, is a result of using increasing complex technology. Technology has become as complex as human beings. Technology’s increasing complexity allows us to manipulate the environment in way that we couldn’t before and we start thinking about things differently than we did before, and this has changed us in a far more complex way.
Symbiotic Relationship (humanity and technology): as our brains become more complex, we can make more complex technology, and on…be able to discuss this
So can we define technology?
According to what is previously mentioned above, technology does not exist independent of human beings and those who use is. 
Many engineers and computer scientists seem to think that technology lives in a vacuum, is external to humanity, and has a distinct set of functionalities (he uses the term normativity in the test for this). Only once it is introduced can it be decided whether it can be used for good or bad. 
What we are going to see is that we can’t separate humanity and technology so easily.
So Nye uses this preliminary discussion about the symbiotic relationship between humanity and technology to arrive at his real definition of technology, which he believes should be defined as a narrative.
How does Nye use the concept of narrative to define technology?
Nye believes tech is very similar to a narrative. It has a beginning, a middle and an end. With humans, they have the ability to imagine themselves in space and time (past, present, future) due to complex thoughts. Narrative is simply a metaphor. For technology the “narrative” can better be seen as:
Intentions  Artifact  Desired Outcome
What he is suggesting is that to be a technology, it must have all these 3 components. He gives an example of locking keys in a car. If you pick up a rock, it can smash the window to get the keys. Prior to it being picked up, it was not considered a technology. Once you do pick it up (intention to get keys out of the car) with a rock (artifact) to get the keys (outcome). So with this definition, it becomes a technology once it is being put in a “narrative”.
“Promiscuous use”: same artifact, multiple technologies.
Since they fall into a narrative, technologies must have values. Once again, engineers see technologies as value-neutral (external) that by themselves don’t have a particular set of values, but can be used for good or bad.  But Nye suggests that they need to be seen as more than mere artifacts and that humanity and technology are symbiotically related.


Nye - Chapter 2: Technology & Society (relationship between the two)
Technological Determinism (TD): The idea that technology shapes society. Society is largely the result of the technological forces that it employs. (Nye argues against this)
-Hard TD:	 Extreme theory that suggests society is nothing but the technological infrastructure. T  S. Few people alive today believe this. Marx believed this and said in order to reshape social relationships we had to first take care of the technological infrastructure. “Society is understood as being nothing more than the inexorable logic of technology”. Technology imposes/forces its will.
-Soft TD: 	More widely held belief. Technology shapes society, but sometimes society can push back.  T S. Conditions under which Soft TD allows for society to push back on technology are described by technological momentum. In its nascent (early) stages, technology is malleable (easy to shape) by society, but as technology gains more momentum, it becomes increasingly difficult for society to push back, often to a point where society can’t. Once technology gains enough momentum, it becomes impossible for society to push back. What we mean by momentum can be described as a wide acceptance of that technology (ex: society could have said no to gas cars, but it has gained too much momentum now, even though we agree we shouldn’t use it).
Two Examples:
Guns in Japan:	“They adopted guns from Portuguese traders in 1543, learned how to make them, and gradually gave up the bow and the sword. As early as 1575 guns proved decisive in a major battle (Nagoshino), but then the Japanese abandoned them, for what can only be considered cultural reasons. The guns they produced worked well, but they had little symbolic value to warriors, who preferred traditional weapons. The government restricted gun production, but this alone would not be enough to explain Japan’s reversion to swords and arrows. Other governments have attempted to restrict gun ownership and use, often with little success. But the Japanese samurai class rejected the new weapon, and the gun disappeared. It re-entered society only after 1853, when Commodore Perry sailed his warships into Japanese waters and forced the country to open itself to the West.”
Guns were introduced in Japan and were greatly more efficient than the previously used sword and bows and arrows. One would think that if the more efficient gun technology would shape that society, it would eliminate the samurai/sword culture would’ve disappeared under the pressure of this more efficient technology. But this did not happen for at least another 200 years because they wanted to preserve the culture and honour the tradition of samurai. In this case, S  T. So if Hard TD was right, there would be no delay.
Farming Equipment with the Amish: “In the United States, the Mennonites and the Amish do not permit any device to be used before they have carefully evaluated its potential impact on the community. For example, they generally resist home telephones and prefer face-to-face communication, although they permit limited use of phones to deal with the outside world. They reject both automobiles and gasoline tractors. Instead, they breed horses and build their own buggies and farm machinery. These choices make the community far more self-sufficient than it would be if each farmer annually spent thousands of dollars on farm machinery, gasoline, and artificial fertilizer, all of which would necessarily come from outside the community. Their leaders decide such matters, rather than leaving each individual to choose in the market. Such practices might seem merely quaint, but they provide a buffer against such things as genetically modified foods or chemical pesticides, and they help to preserve the community. Indeed, the Amish are growing and flourishing.” S  T.
Explain the difference between Hard TD and Soft TD (especially momentum) and both examples above.
· Social Constructivism: S  T	(This is what Nye is, and tries to favour this by using the Japan and Amish examples)
· Co-Constructivism: S  T (Soft TD) The more moderate theory that society and technology co-construct one another.
· “All the Way Down” Social Constructivism: strict ST. Technology is nothing more than the reflection of the social values found within the social context in which the values came. (Extreme opposite of Hard TD)
Compare and contrast all the theories above.
Walmart is a system that undervalues employee wages and passes on savings to customers. Walmart is recreating society by favouring profit and embodies this. This can be seen in one way by social constructivists try to locate the social values and describe the technologies that come out of this. But from all the way down perspective, there is nothing about the internal workings of the technology that has anything to do with how it shapes society, but rather just with the social values that are found in society.

“Does Improved Technology Mean Progress?” By Leo Marx

There are three different historical episodes of notions of progress (How people understood the relationship between technology and progress).
Be able to discuss the historical circumstances in which the notion of progress existed as well as the primary conceptual components for each of the three understandings of progress below. 
1- The Enlightenment Notion of Progress
Historical: Late 18th century. Happened during the American Revolution, which the Canadians (loyalists at the time) benefitted from. Fear of U.S invading Canada during and after the Civil War existed. The modern idea of progress, as developed by its radical French, English, and American adherents, emerged in an era of political revolution.  It was a time of massive social upheaving, where people tried to escape the following forms of oppression:
· Monarchy: Kings ruled because they had “divine authority” to do so. “Authorized by God” 
· Church: Enlightenment phase is linked with the scientific revolution. The scientific method gives the authority to anyone (not just popes, priests, etc.) if they follow this proper method if they make this claim to knowledge and truth. Allowed people to make claims without the church. Science threatened the church’s power over the people.
· Socioeconomic Inequality: felt, for example, in Jefferson's initial reaction to the prospect of introducing the new manufacturing system to America. "Let our work-shops remain in Europe," he wrote in 1785. He feared the creation of a lower class due to manufacturing processes. Another instance of the constraining effect of republican political ideal is Benjamin Franklin's refusal to exploit his inventions for private profit. Thus Franklin's reaction when the governor of Pennsylvania urged him to accept a patent for his successful design of the "Franklin stove":


How people value things: 
Instrumental: Value things as a means to achieve something else, not in of themselves. Value things as an instrument to achieve something else that we actually value. (Ex: money)
Inherent: Value just for what it is. There is no answer for “why” you value it, you just do. (Ex: family)
During the enlightenment notion of progress, they valued science and technology instrumentally. The valued it because it was used as a means to escape those forms of oppression.
Explain the Enlightenment and Technocratic phase (historically and conceptually)

2- Technocratic Notion of Progress
Historical: By mid-19th century, technology has progressed, standard of living has increased. Oppression of church and monarchy fade away, Technocratic notion of progress appears. Further development of industrial capitalism, a quite different conception of technological progress gradually came to the fore in the United States. Mechanization and automation of the industry. “This dissociation of technological and material advancement from the larger political vision of progress was an intermediate stage in the eventual impoverishment of that radical eighteenth-century worldview. This subtle change prepared the way for the emergence, later in the century, of a thoroughly technocratic idea of progress. It was "technocratic" in that it valued improvements in power, efficiency, and rationality as ends in themselves.” Technology is now valued inherently.
Technology essentially won the war for the Americans, so they viewed it as something very good. Webster: Technocratic theory says that if we can ensure the advance of science-based technologies, the rest (cultural, social, and political) will take care of itself. This shift to mass production was accompanied by the more or less official commitment of the U.S. government to the growth of the nation's wealth, productivity, and global power, and to the most rapid possible rate of technological innovation as the essential criterion of social progress. Technocratic: Technology means progress.
3- Counter Enlightenment Notion of Progress
Historical: Given birth by the anti-nuclear movement and the distrust in technology. Nuclear threat was very real.
The realization that not all science and technology are good. So does technology mean progress? It depends. Progress for what? There is no real answer for this. We are still living through this today.
(Luddites were factory workers whose jobs got replaced by machines. They protested.)
So we must ask ourselves, what kind of society do we want? In order to be able to make a judgement about the quality of a technology we first have to have a shared vision of the kind of world we want to live in. Then we can use this vision as a means to judge whether or not a technology is good or bad. How do we decide what kind of society we want to live in? Laws? Government? We do so through democratic processes. “Democracy is the worst system, except for all the others” –Winston Churchill. For now, it’s the best we have. We lack this vision of how technology should affect society.


Nye – Chapter 7: Work: More, or Less? Better, or Worse?

Discuss the processes that went into the mechanization and automation of manufacturing processes during the industrial revolution.
1- Taylorism: The scientization of managing human beings. There is a single best way to do something. Taylorism can be link to the technocratic notion of progress. What it does is turn human beings into what the rest of the world is. Clockwork metaphor: universe as a machine, you understand one thing, you can understand another. We start seeing humans as machines or as part of a larger machine, not independent from the natural laws of cause and effect. If human beings are governed by the laws of nature, than there is a straight forward way by which they are determined. (TD) Dehumanization of humans. To make manufacturing more efficient (machines).

2- Fordism (Henry Form): Similar to Taylorism. Assembly line is introduced. He uses Taylorism to put humans in long assembly lines, or chain (humans are part of the machine). Very monotonous, many people left (ten percent every month).

3- Lean Production: 1970-1980’s. A system that works. Implemented by the Japanese, still using Taylorism. Developed a more efficient manufacturing system by organizing humans in a certain way. In western countries, they failed to implement lean production because they did not allow one worker to stop the whole assembly line to correct a problem, whereas in lean production (Japan) this was acceptable and lead to less manufacturing defects.

There were generations of workers that were put out of work. (Luddites) 
Discuss how Karl Marx it relates to the industrial revolution and the Luddite movement.
Karl Marx – The increase of production brought more goods because of the new manufacturing processes. The required a larger consumer base. Most people during this time did not owns the means of production because the consumer base is being put out of work. This created a surplus in goods, but the people who can buy them was shrinking because they were now jobless. Marx predicted a revolution was inevitable. This was unstable for the economy. Jobless people highly outnumbered the people who owned everything. Marx saw capitalism as a necessary evil that would eventually lead to as a communist society.
 Nye: Despite the fact that bad thigs happened, historians has were overly negative about modernization and industrial revolution. Instead, it seems to have brought forth a new class of workers (white collar, manager class). Nye argues that new classes seem to be created every time one class gets displaced by the processes of automation and mechanization.
Example Question: By reference to Marx and Nye, why was industrial revolution bad? (From both sides)
Nye seems to suggest that people like Marx and Luddites are angry at technology, but this isn’t the right way to think about it. Walmart story. 
“Wal-Mart not only expresses the general Western preference for efficiency in production over other values; it also expresses an American preference to pass on savings in efficiency to consumers and stockholders but not to workers. In making this choice, Wal-Mart also forces suppliers to adopt and embody the same values. When it demands lower wholesale prices in exchange for huge orders, suppliers must either press their workers to be more productive or pay them less. Wal-Mart embodies not only the economies of scale possible in mass distribution, but also American resistance to high minimum wages, unionized labor, and the welfare state. Thus, in the “new economy” many workers have longer hours because their jobs feel insecure, because wages are lower, and because employers have discovered that it is cheaper to pay overtime than it is to hire, train, and provide pension and health benefits to new employees.”
Nye suggests that this is not the fault of technology, but more in the society where unions are weak. This is an argument for Social Constructivism. We shouldn’t give the industrial revolution such a hard time for causing social inequality. Seeing the industrial revolution as a consequence of social inequality rather than a cause of it.
Computers leading to the same place? It was supposed to happen, but it didn’t.

Do Artifacts have Politics? – L. Winner
(shifting more toward Co-Constructivism, against “all the way down”)
Summary: Artifact is used our definition of technology. Winner is defending technological determinism (TD) is some way. At least some cases, the artifactuality can and does insert an influence of its own, independent of human intention or desired results. But he is not completely TD. “All the way down” is too extreme and will miss things. Winner isn’t arguing for TD, he’s saying as we are becoming more social constructivists, let’s not forget the fact that in some instances artifacts do assert an influence of their own.
Three ways technologies seem to exert an influence of their own:
1- Technologies that shape social order:  (Not on Quiz 1)

Example is the overpasses in New York City. Were used for segregation of the races. Minorities primarily used buses, and the bridges were designed very low by Robert Moses (a city planner) with the purpose of keeping minorities out.  He was an avid racist. The overpasses are still there today, and still have an impact on society today along socioeconomic lines. Not only black people anymore, just poorer people.

Tomato Harvester: The mechanical tomato harvester, a remarkable device perfected by researchers at the University of California from the late. The machine is able to harvest tomatoes in a single pass through a row (more efficient). This lead to researchers breeding new varieties of tomatoes that are hardier, sturdier, and less tasty than those previously grown. The harvesters replace the system of handpicking in which crews of farm workers would pass through the fields three or four times. This made tomatoes much cheaper as well. But the benefits are by no means equally divided in the agricultural economy. 
McCormick Reaper (1880’s): One of the first places mechanization started. In order to fight unions, he added machines that intentionally made inferior castings at a high cost to make skilled workers look worse. He did this to purposely let go of employees and had a reason to do so. 

Machines (artifacts) for tomato picking and in reaper manufacturing have, in these cases, re shaped social relationships and exert an influence of their own.
2- Technologies that are highly compatible with certain sets of politics:

Things like solar power or alternative energies, the artifactuality of the technology itself seems to lend itself to be highly compatible with certain politics (democratic). Solar power, by its very nature, quite easily leads itself to decentralization. You don’t certain a central power production (like hydro). It empowers individuals, just like democratic powers want to.


3- Technologies that are necessarily political:
(Winner is not arguing for this, just presenting it to be considered)
To choose to use the technology or artifact itself, it necessitates that we also engage in a certain set of politics. Example: Nuclear Power (atom bomb). Example Question: what kind of politics does it (nuclear power) have and why is it necessary. Nuclear Power necessitates that we participate in Authoritarian, Hieratical, Militaristic, and Centralized Power. Nuclear Power has to be fascist. To use nuclear power is to engage in authoritarian form of government. 
… (not mentioned in article, but it is implied) … fascism is bad and nuclear power shouldn’t be used. 

This provides people (Winner and anti-nuclear movement people) with a legitimate non-technical critique of science and technology (ex: nuclear power) because it necessitates a form of non-democratic (fascist) form of politics.
	
How does this reading relate to first lecture (Social Constructivism and Co-Constructivism)? 
He’s suggesting that it is the technology itself that is dangerous, not society. 

Ship at Sea example: Does a ship need a captain to get where you want to go? This can be debated. If yes, you need authority (captain). If you think that there is a democratic way, then what about nuclear bombs? Would it be the same answer?

Give an example of highly compatible and necessary political technologies.

“The Intersection of Culture, Gender & Technology” – Hopkins
1- Technology’s association with gender:

Throughout history in western civilization, what is “natural” comes with a feminine undertone and what is “unnatural/technical” is considered masculine. Therefore, progress is driven by masculinity. But progress toward what? 

2- Technologies that reinforce gender systems: Example Question: Provide an example that reinforces gender systems.
Reification: The making real of human belief via technology. (Social Constructivist theory)
Pre-existing Set Values (ex: vacuum) Technology  Reinforced Value
It is not required to be a woman to use a vacuum cleaner, but it is a gendered technology because of gender roles. Cleaning carpets used to be a man’s job, but it was made easier by vacuums and it became a woman’s job. So a pre-existing role can become reified by the introduction of a new technology. TS. Other examples: cars, sowing machine.  
3- Technologies subverting gender systems (similar to reinforcing): 

Pilot example: Back then, you needed a great deal of upper body strength, but now that it is not the case.

4- Technology Altering the Nature of Gender Systems: Explain each wave historically and conceptually.

First Wave of Feminism: Women Suffrage (right to vote) Movement

Early 20th century. Women were not allowed to vote and they argued that they had the same characteristics as men that are required to vote (logic, rationality). They possess the same qualities and wanted to have the same right to vote.

Second Wave of Feminism: Difference Feminism/Women Liberation Movement

Around 1960-70s. Opposite of the First Wave. They argue that they are different from men and have other characteristics, such as compassion and care. 
Essentialism: Belief of having certain characteristics essentially because of your gender. 
They were fighting for equality by embracing their difference. 
1970’s: ERA (Equal Rights Amendment), right for both genders to both. With the women liberation movement, the word “feminist” is introduced negatively and you were considered radical. A woman in this movement shot Andy Warhol, and this negative image was casted upon “feminism” .Make a case for why people are still against feminism.

Third Wave of Feminism: Anti-Essentialist (contemporary social constructivism)

1980s: Against second wave ideas. The connection between gender and behaviour and identity is not as simple as the difference feminists had thought.

There is a distinction between sex and gender. Sex is a biological category, while gender is a socially constructed thing. Beyond whatever natural connection there is a great deal of space in which people socially constrict what is masculine and feminine. Technology disrupts the idea that they are biological categories. Example: Today, if a baby is born and the genitalia is not clear, it will be identified as having a medical condition and it will be assigned a sex (if it can pee standing). We use technology to assign them a sex. But people can be born as hermaphrodites. 

Five Sexes: male, female, hermaphrodite, fermaphrodite, mermaphrodite.
The biological category of sex as we know it today is also socially constructed. Human beings are regularly born outside categories of male and female. However, we intervene through technology and assign them a sex. 

Explain the difference (historically and conceptually) between the second wave and third wave of feminism.



The trouble with ‘women in computing’: a critical examination of the deployment of research on the gender gap in computer science

What is wrong with the leaky pipeline theory? Give one landscape example and explain it.

Problem of gender inequality: Less diversity, less ideas. GDP is worse.

Leaky Pipeline Metaphor:      (Supply) |  |  |  |  |  |  |  |  |  |  | (Comp Sci. + Eng.) … more women drop out (leak out) every step of the pipeline and not many are left in scientific fields in the end. Why? This theory says what’s wrong has to do with the supply (women) and not computing.

Article criticises leaky pipeline metaphor. It limits us at imagining the problem from the supply side. When people discuss how to fix the leaks in the pipeline, what they look at is how to change the supply side (how to get more women through the pipeline). That completely ignores the fact that there is another piece of the puzzle that we can look at and alter it, in addition to altering the experience women have in the education system. We can alter the very nature of engineering and computer science more welcoming. Pipeline has not worked, fewer women have made it across since. Instead, we should look at what is wrong with computing (contrary to pipeline).

Landscapes: (new ways of seeing the problem of women in computing)

1- Making Another History Visible: 
Before 1950 (war), the word computer was referred to women. If we see the many roles of women in computing, this might give the supply side a better idea that women should be more a part of engineering and computer science.


2- Making Non-Western Realities Visible:
There are parts of the world (Malaysia and India) where it is seen as a more feminine activity. This tells us how there is nothing about engineering that needs to be a masculine activity. 

3- Other Computing Sites and Contribution:
Seeing a problem where there might not be one/not viewing the right problem. Pipeline is a bad description of the problem, so they are trying to solve the wrong problem through means that worsen the real problem. The real problem is that we have a narrow idea of what is computer science and engineering.

4- Making women who enjoy programming more visible.  (Not important)

Sweater metaphor: Helping women navigate through pipeline. 




Technologies as Forms of Life – L. Winner
What critique does he use in the making/use distinction about technology. (not exactly this question, but know this part)
How does the author in this article defend himself from technological determinism?
Two reasons why the role of technology has gone understudied (lack of philosophy): Explain both.
1- Technology never jointed as a fully respectable philosophical topic because there is a misunderstanding between technology and progress. Many people/engineers believe in technocratic progress and are unaware of the founding philosophical principles in their discipline, so they do not question it.

2- Distinction between Making/Using: 
(Technology needs to be viewed as more than just an artifact, just like according to Nye in Chapter 1)

There is too large of a focus on those who make the technology, and not the others. It is believed that the others are only interested in the tools and uses (picks up a tool, uses it, puts it down). However, it should be thought of more than just this. There is a false belief in the distinction between making/using in the making of technology. “Use” should also include the moral issues i.e. tools can be “used for good” or “used for bad”. 

What technology is and what it means needs to be revaluated because this false idea of what technology is disregards how technology provides structure for human activity. Technology is reforming our lives in many ways.

Example: Man driving decides to greet his neighbour that is walking on the street. The driver tries to communicate with his neighbour but fails to do so (too noisy) and moves on because he is holding up traffic. This is an example of how a simple greeting is complicated by technology.


TECHNOLOGICAL SOMNAMBULISM: The reasons mentioned above give birth to this term. It describes how we are in a “sleepwalking” state. Effects that technology have on us is not unstoppable force, we are just not paying attention to it, hence the term “sleepwalking”. 
The author, L. Winner, thinks we can “wake up” by making use of technological assessment (be less technocratic). Normativity can be good or bad.






Beyond Engineering:  How Society Shapes Technology – R. Pool
(This article contains a belief that we are arguing against)
What is wrong with this argument and give one example (from this article or the documentary).
Article Argument: Free market forces, through the use of “natural selection”, will weed out the sub-optimal technology and allow for the more efficient and optimal technology to rise to the top.
However, this is wrong and we will argue against this. Once again, we must assess technologies by a means other than the market.
Non-market forces that won and proves that you can’t ask the free market to choose the most optimal technology:
Example 1 - Steam Power vs Internal Combustion System:
At the turn of the 19th century, we could have easily gone the route of steam powered automobiles. Gas enabled a lot of power to be generated by a small, lightweight engine. The steam powered engine, like electric engine, was smoother and quieter, and back then it was also very fast. No need for transmission and easier to start than gas powered. The problem was with the boiler, it had to be refilled often. The company Stanley made steam powered engines. 
Gas powered engines were better marketed by people like Henry Ford, who also started mass-producing them before Stanley.
Example 2 – Keyboard:
The QWERTY system was also less efficient, but it became a “lock-in” because it caught on early in the industry. It was designed to be less efficient because typewriters would jam if typists would type too fast, so they had to be slowed down by a less efficient keyboard system. We still use this system to this day.
Why we shouldn’t let the market decide what the best technologies are for us?  
Incorrect theory: Market indicates what is popular with the consumer, so they choose what best serves them. 
Correct: Individual consumers do not always make rational choices about purchasing the best products (ex: TV commercials)

The Lightbulb Conspiracy (Documentary)
The planned obsolescence of many products (printer, nylon, iPod), including lightbulbs, show how the market does not choose the best product. In earlier days, people did not take sustainability to be an issue.
“The conspiracy theorists suspect that the primary goal of Phoebus was not to develop international standards but instead, to sink the lifespan of all light bulbs. It was noted that before 1924, said lifetime expectancy was slightly above 2000 hours. To increase the demand and hence, their profit, Phoebus members agreed to halve the life expectancy of all their bulbs by using lower-quality materials and production methods. The life expectance was conducted gradually until the cartel's dissolution to avoid drawing public attention.”
END OF QUIZ 1 (EVERYTHING ABOVE) 

Why Engineers Need Public Policy Training and Practice – Andrew Colombo
Do engineers need public policy training? Yes, but engineers are already involved in public policy in ways that we don’t normally think of policy. 

Examples: Anti-smoking ads. Subways: Increase of prices, but we are still not paying the actual fairs because they are heavily subsidized to increase public transportation.
From text: “Although engineers generally lack a sophisticated fluency with the intricacies of public policy-making, most of us are more aware of its dynamics than we realize, thanks to a seemingly mundane acquaintance with many of policy-making’s common instruments. For example, we all recognize antismoking ads, new road tolls and green energy-saver logos as policy instruments related to health care, transportation and environmental policy. 
Subsidies are another example. Those of us who “ride the rocket” to work in Toronto are familiar with the apparently ever-escalating fares for the bus and subway. Still, despite high TTC prices, we riders understand that we do not pay the full price of service since the municipality covers part of the cost from its general revenues. In other jurisdictions, public transit is even more generously subsidized in an effort to reduce congestion and pollution; that is, the subsidies are instruments of both transportation and environmental policy.”

Code is Law – Lawrence Lessig
Main Point: Engineers and scientists are already involved in regulation, whether they realize it or not. “Code/Programming” is one way they are shaping the internet and shaping the rules by which one is using the internet or being online.  At first, the internet was a completely anonymous tool. (Many people with serious power are proposing that people be directly connected to what they do on the internet by things like “internet passports”) Deregulation, or freedom of regulation from the government, does not mean “not regulated”. The internet is going to be shaped or regulated one way or another, if not by the government, by someone else (In this case, it is the coders). 
But whose interest are the coders serving?

Here is the problem: Most internet coders serve the interest of huge internet companies that want all the people’s information because it is valuable to marketing companies. So things are regulated by engineers one way or another. There are some independently minded engineers, but when it comes to things like the internet and social networking, big corporations are shaping them. So in the vacuum created by deregulation and telling the government to “keep their hands off”, the choices are being made not by people, but by large companies and corporations, who have invested interest in the internet user’s real world identity being attached to their online presence. This goes against our right to privacy and freedom of speech.
Author’s Conclusion: The fact that we are not involved in the decisions that regulate and shape things like the internet is a threat to our basic human right. “In the wake of deregulation, the internet is still regulated.” Instead of it being regulated by the government, who is responsible for protecting our basic human rights, it is being regulated by people (corporations) who absolutely are not. 
The point is that engineers and non-engineers need to come together and see that when technologies are shaped and regulated in this non-governmental way, it is not done so in a way that protects the kinds of rights that we all want to preserve. (This would democratize the regulation of the internet)

DEMOCRACY
1) Representative Democracy: Vote for someone to represent the people and make decisions on our behalf. (similar to what we live under now)
Problems:
· Not direct democracy because you are electing someone, and they are not compelled to do exactly what you want them to. They are guided by their moral conscious, which is the opposite of being democracy.
· Moral Justification of laws that arrive under a representative democracy. Decisions made under a representative democracy are justified solely by the process/procedure gone through to arrive at them. This is a processed based justification. The problem with this is that the substance of laws that are arrived at have no bearing on the justification for why we ought to follow them (substance of the law doesn’t matter, only the process does).

2) Aggregative Democracy: This is direct democracy (one person, one vote). Each issue is handled individually, like a referendum (ex: abortion, GMO’s, etc.).
· The first critique is that people can be easily convinced to vote against their own interest (through propaganda). 
· Once again, this is purely procedural (same problem as representative democracy).
Both these Democracy types are representative of “majority rule”, which can cause inequality and immoral laws (ex: racial segregation). Therefore, purely procedural systems do not take into account the substance of a law.
3) Constitutional Democracy (what we use now): Set of rights that are guaranteed and cannot be democratically overwritten (charter/bill of rights). If a substance of a law is in breach of the constitutional rights, it cannot exist. (Ironically enough, these initial/constitutional rights are also democratically decided upon…which brings up the paradox of democracy)
· The main critique of Constitutional Democracy is a lack of political legitimacy. There is no justification (because it is not procedural) for some of the laws that the Supreme Court, which consists of a few unelected members, puts into effect. 
Paradox of Democracy: In order to ensure that democracy exists in society, limitations on it must be put in place. A democracy can only thrive when people are equal and free, have freedom of expression, have a right to vote, etc. Which means people cannot be democratically free to deny those rights.

Technocracy vs Democracy
Technocracy (not the same as technocratic): Rules, or the control of government, by people who are technical (or economic) experts despite or against the popular opinion.
There is a tension between these two notions in regards to public policies dealing with technologies because we want both of these things. Our desire to have technocratic control over public policy. So we need policies that are rational and accurately reflects the technological complexity of whatever we try to police (a bad example of this is SOPA and PIPA, because they did not understand the complexity of the internet). But we also want laws that are democratic and reflect what the people want. However, we you open up the democratic notion of policies, you lose that rationality and understanding of the complexity. But sometimes, this is not always the case because we cannot assume that people can decide for themselves as well. Democracy usually comes up with the “best” of the solutions, even if they are not good. Technocracy, on the other hand, concentrates power in the hands of a few.
Arguments for Democracy (Against Technocracy):
1) Normative Argument: Democracy is good.
2) Epistemic Argument: Democratic give us the best policies because: 
· Perspectivism: Your knowledge of the world is limited to your perspective and information you have access to. 
· Strong Objectivity: If we collect the perspective of all people, like in democracy, we will have a better understanding of an issue. “Through the inclusion of multiple and diverse perspectives we can arrive at a stronger claim of truth or objectivity than we could if we only rely on one singular perspective, namely, the perspective of the technocrat or expert.”  
The perspective of the expert is also important, but we can have a better idea, as well as a rational one, if we include the perspective of all people.

Do We Need a Technology Policy? 
Four Functions of Technology Policy: (four ways in which government policies are good for everybody)
Ad Hoc Paradigm: We have no conscious technology policy, instead we come up with policies “on the fly”, or “ad hoc”. Very reactionary way of dealing with policies. Non-systematized, informal.
1) Climate Setting: Educated populous, peace, etc. 
2) Surveying: Collection of data. Government agencies keep track of statistical trends. This is to the benefit of everyone.
3) Coordination: Huge national projects that require the participation of multiple industries. It is the benefit to everyone for those industries to get along to provide a functioning product in the end. Private interest might prohibit these kind of things. Ex: Telecommunication, power grids, railroads.
4) Gap Filling: On occasion, it might be good for the government to actually step in and get involved in technology and control (instead of just providing the preconditions that we can benefit from). Ex: Orphan Drugs, medicine and research for rare diseases is too much for private companies to bear, so the government should step in.

Common Theme in all Four Functions:	Preconditions are necessary for a thriving technological sector, the cost of which are too great for any single actor to bear. In other words, the point of a good functioning technology policy is to provide a service that gives a precondition that is necessary for a thriving technology sector, the cost of which is too great for any private/single actor to bear. 

For example, all big companies (Microsoft, Bombardier, Ubisoft…) require, in order to do well, a well-educated workforce to pool from. However, Ubisoft, for example, would not ever be able to afford the education system for Canadians because the cost of that service is far too great for any single actor to bear. Yet, the company still benefits from it. (Essentially, the government is providing something that is far too expensive for individual people or companies, so that everybody can benefit from it, thus stimulating the economy and increasing the standard of living)
Conclusion:	There are tons of ways in which we already have policies about technology and good reasons for why they exist. So what the authors leave us with is “why then do we think that our Ad Hoc way of dealing with technology policies is okay?” They suggest it is because we already have all these policies, so we should extend the benefit of these to other issues.

Technology Assessment: Product or Process?
Several questions on Quiz 2 about the paradigms found in this text.
Technology Policies that are currently in place in America are purely Ad Hoc. There is no formal or systematized way of arriving at them. But it wasn’t always so. Technology Assessment was actually born in the USA (during counter enlightenment phase, 1970s). People were recognizing that not all science and technology was good, and there was several problems (nuclear). It was the beginning of the environmental movement as well. So these problems had to be answered.
History of Technology Assessment: 
1) Classical Technology Assessment (1970s): “Technology assessment is the systematic identification, analysis and evaluation of the potential secondary consequences (whether beneficial or detrimental) of technology in terms of its impacts on social, cultural, political and environmental systems and processes. Technology assessment is intended to provide a neutral, factual input to decision making.”

Sounds good, but doesn’t work. Firstly, the impacts of technology can only very partially be foreseen. Secondly, technology is normative and cannot be described in a neutral, objective, and purely fact-based manner (some are good, some are bad, but how do we determine that). 

2) OTA (Office of Technology Assessment) Paradigm (1974): Independent research done on controversial technologies. Each full-scale assessment had an advisory panel consisting of stakeholders and other experts because of the normativity of technologies.
- Trying to deal with the problem of Classical Technology Assessment, which is often summed up as the “Collingridge Dilemma” (two things that are true, that shouldn’t be). 
- Like holding two horns of a bull, you can’t let go of both. The first “horn” of this dilemma is referred to as the Knowledge horn; we can’t know what a technology is going to do, until after it is introduced into society (predictability problem). The second “horn” is the Power horn, which is the fact that once we introduce a technology into the world and it becomes widely accepted, it is almost impossible to change it. 
- OTA shut down in 1995.

3) Public Technology Assessment: Wider thoughts of the democratic control of technology, more involvement of the stakeholders. Lack of interaction among experts, representatives, and a lay public with respect to science and technology issues. Controversies over technologies are seen much less as a balancing act between the executive and the legislative, than as a problem between the government and the populace. A “jury”, or board, is now introduced to help decide as well.


By the Grace of Invention
Technology Transfer: Taking a technology that works here (western or developed countries) and transferring it to another place and expect the same result to happen. However, it rarely does work in other places. This implies Technological Determinism, which we have argued against.
Quiz: We looked at many arguments for social constructivism for the processes of reification that go into the social construction of technology as well as many arguments against technological determinism. This applies directly to the critiques of Technology Transfer (brining a technology from one place to another). Technology Assessment mechanisms should help us rethink the technology so it could better serve in other places.
Example: OLPC (One Laptop per Child), giving every child in developing countries a laptop thinking that it will benefit them like it has here. Also, the play pump carousel example in Africa.
Approaching the issue of people lacking proper food, shelter and medical care is a problem that nobody disagrees with. Doing so unreflectively, or with a poor form of Technology Transfer, can often make things worse than they already are. The well intentions of people trying to transfer those technologies can actually hurt people.
Two Dimensions for implementing tenants of development (each has three pillars): 
1) Innovation Engine:
· Engaging Youth is science and technology. (ex: EWB)
· Increasing diversity of innovators is also important.
· Multi-Disciplinary and Cross-Cultural Collaborations. We have to understand the cultural context in which you are going to be working. Also, building appropriate business models.

2) Pathways to Scale: 
· Enabling Environment. Government an economic polies (similar to Climate Setting).
· Appropriate business models. (Ex: cellphone diffusion in Africa. Burner phones were more applicable)
· Driving Large Scale Investment. “Patient Capital”. It takes a while for things or technologies to diffuse. Therefore, people who support innovation are not inclined to support innovation in the developing context because they want return as fast as possible. So “patient capital” is the idea of finding ways of making the government make it worth the while of venture capitalists to be patient, wait for technologies to take place, and wait for returns.

Conclusion:	Suggests the use of Triple Bottom Line. This idea is suggested for companies to use, instead of just focusing on the financial aspect.
Triple Bottom Line: Framework with three parts: social, environmental and financial. People (social), Planet (environmental), Profit (financial).




Tapping ICT to Reduce Poverty in Rural India
Discusses successful implementation of technologies in India. Be able to discuss each example.
1) OPPORTUNITY
Computerized Milk Collection Centers:	The availability of real time data on the quality of the milk from local or rural dairy framers in India revolutionizes for farmers to do what they do. Prior to existence of the digitization of milk collection, farmers were basically left to the wind of the people willing to pay for the milk. Often times, they didn’t bother looking at quality. The digitization gives them better access to information like price, data on crops, market opportunities. 

India Healthcare Delivery Project:  “Telemedicine” brings healthcare to parts of the world that wouldn’t normally be able to have it by allowing doctors to not have to go there. They can be there virtually to diagnose and prescribe medicine.

2) EMPOWERMENT
Improving Access to Government Services – Gyandoot: These are government service that are being placed online. The online services are accessed through internet kiosks, which are made available through rural parts of India. This harnesses the power of internet and makes governmental transactions easier. They can also verify if they are getting paid enough for the service they offer by checking the market.

3) SECURITY
Improving Access to Microfinance - Smart Cards: An important tool for poor people to reduce, mitigate, and cope with risk. Computerization, smart cards, and software systems providing loan tracking, financial projections, and branch management information can reduce costs and help microfinance institutions reach clients more efficiently.


Digital Divide:	The difference between people that have access to information and communication technologies and people who do not. Access to these kinds of things is now being thought of as a human right. That is why access to the internet has become so important. People who have access to these technologies will advance, and people who do not will be left behind.

The point of this article is that there is lots of potential and room for innovation in these developing places and we should pool from them.


Leapfrog Energy Technologies

Rates of development in developed vs non-developed countries. 

[image: ]
If developing countries continue along the same trajectory that they’re on, using the same technologies that we have used in our countries (red line), their countries will become uninhabitable. So they must LEAPFROG (green line) over those environmentally harmful technologies.



Why Leapfrog Technologies are crucial (two underlined reasons): Moral and Self-Interest

- Morally, if it’s within your power to prevent people from suffering from lack of food, shelter or medical care, then it is your moral obligation to do so.  Example: Similar to walking by a drowning baby and not saving it.
-Secondly, we should be motivated to do our best to harness the power of technology and alleviate suffering in those developing countries. This is a rational self-interest reason. If we do not step in and aid developing countries in achieving the same standard of living as well as doing so with sustainable and environmentally friendly technologies, then the entire world will suffer. So leapfrog technologies is something that must be done in order to keep the world habitable

Examples of Potential Leapfrog Technologies: Electric Vehicles, Biomass, Cellphones, Photovoltaics.

Tell a story about how people in developing countries would be able to achieve the same higher level of development through the means of different kinds of technologies instead of the ones that we used. Explain how leapfrog technologies allows that curve (green line) to continue and develop without producing the negative effects. 


Theories by which people try to justify differentiated responsibility to deal with climate change:
(Ex: China claims it is not fair that western countries have had a head start in development for many years, and have done so by using harmful technologies, so they should be able to “catch up” and not abide by the same rules as other countries just yet.)

1) Polluter Pays Principle (PPP): Responsibility for dealing with the negative effects of climate change should land to those responsible for emitting harmful greenhouse gases. It is the polluter who pays and is responsible to fix it. The problem with this is that it only takes into account the people polluting ‘now’ and not the people who have contributed to climate change for many years.

2) Beneficiary Pays Principle (BPP): Those who benefit from past pollution ought to be responsible for that pollution. However, BPP doesn’t seem to be able to administer the appropriate levels of responsibility to cure the problems of global warming. USE VINNY EXAMPLE

3) Egalitarianism: Equality/Shared responsibility for all. “There is no other good theory or solution, so let’s all be equally responsible”. 
[bookmark: _GoBack]
Cap and Trade System: 	Apportioning differentiated responsibility under an egalitarian system. Everybody is responsible but cap and trade incentivizes people to not use a portion share, by giving them money. Countries have to “buy credit” or “carbon credit” which will incentivize them to pollute less. Also, counties that comes under the cap will be able to sell their credit to other countries. This will give the developing countries a mean to develop, while incentivizing them to not take the same “dirty” technological pathways to develop (scale).
 





Engineering Studies – Designs on Development

(Kevin’s Notes)

Details of the two case studies (Nicaragua & Sri Lanka). Be able to discuss how this text discusses Technology Transfer and the problems that they see with engineering based global initiatives.

Meats and bone of Engineering and globalization. It’s written by two people who are very well known within engineering and development circle. They are taking a critical look at those two engineering-led development initiatives and they are trying to see how they fit in the global framework, how they fit into pre-existing pattern of inequality on a global level. 

QUIZ Be able to talk about the problem they see with it and engineering base global initiatives.
It’s very similar to the way we talked about in Technology Transfer. Transfer technology that works well here, that solves problem here, makes our lives better somehow here, in the developed world. Taking that tech and transfer it to a development context expecting it to perform the same kind of thing, positive effects. It very often does not happen. 

This is another place in the course where some of the stuffs we talked already links up very directly.

Technology transfer is the idea we’ll solve a social problem by transplanting one tech that exists in a parti social context into another social context and expecting the same result.
Through theory of social construct and reification, the Social component of how technology function has a lot to do with how they actually function. However, the same technology might not work for a different social context. S|A → Technology 

From the time that people thought it might be interesting to use tech to make other people’s live better, they ran into this problem. Technology transfer is not a new issue. In fact, as early as late 60 -70, there’s something called appropriate technology movement. 

QUIZ Talk intelligently about appropriate technology movement.

It is a reaction to the failure of technology transfer. It is the simple idea that coming with technological solutions to problems, while paying attention to the particular social context that you are trying to work. So the technology needs to therefore be appropriate.

Reading today had two case studies, that involved people that were hyper aware of the appropriate technology movement and hyper aware of the failure of tech transfer. And went in knowing all this, trying their best to make sure the technology they are bringing with them would be appropriate, properly responding to the social value context to which they were transferring.

Nicaraguan Case Study:
Trying to teach people about the process of making a product.
One thing that comes of the appropriate technology movement is the distinction between process and product. If you are only focused on product, you will go somewhere and dig a well. If your metric of success is having delivered some product to people, you are often forced back into a tech transfer point of view, you are not properly paying attention to the context and how it might actually be used. The example didn’t have a particular product, they were instead focused on teaching young entrepreneur the process of locating problem, properly framing them and arriving at appropriate solution to them. Pretty much a process driven model for an engineering base development initiatives. So how did that go in Nicaragua? Both these case studies were about problems that arose despite the fact they come in with all this theoretical background with the idea that you have to use the appropriate technology. In both cases, what we find is still the overemphasis on the product. On pages 34 & 51 pay attention to beginning and end, and the lessons learnt through their failures. They talked about three obstacles that seem to recur even when people approach engineering technology base develop initiative trying to paying attention to the appropriate tech movement. The first, obstacle to success is over attention to technology/product.

Language barrier makes you not understand culture barriers.

What were some of the manifestations of that in the Nicaragua example? What was one of the process they decided to employ and interact with local community?

They tried to be equal and work together, but the Nicaragua didn’t want to and just wanted to watch and assumed they were learning. 

This happens a lot, this is the second obstacle: inattention to power imbalances. 

Quiz: Ability to talk about three well warned obstacles
1. Over attention to tech/product
2. Inattention to power imbalances
3. Uncritical use of problematic models of development

2. What we find in both cases is that when you go to these context from North American, western fancy institution like Concordia, often times, people are unnecessarily and unjustifiably very timid and too willing to assume you know what you’re talking about and simply do what you think is a good idea. We’ll talk about more why that might be the case when we talk about globalization with economic forces that shape the kind of relationship between developing and developed countries but one thing that they found in both Nicaragua and Sri Lanka is that people were too willing to cede power to relinquish control to people from these first world, industrialized western engineering school.

What was one of the specific project? That they sent students out to do?
They were going to give teams of students a certain amount of money to start a street business in local community to they could get a feel to customer, what needs exist what kind of market exist. They ended up not doing, and the reason is very important to third obstacle. What is the reason?

Two reasons, the students that were there didn’t want to bring themselves down to street vendor, and they didn’t want to compete with the locals. If they started their own business they’d be in direct competition with the people doing street business, and those people need those businesses to make a living. If you’re artificially injecting competition by people that have capital, giving a certain money to start a business makes it unfair to people already doing business there for living. 

Other big issue, Nicaragua, South America with deep alternative form to capitalism. Without being aware of it, they brought with them the assumption about what the best way to help a community is: By starting a new business, and come up with a profitable idea that will have sustainable business while also helping people. There are a whole bunch of social economic assumption. Just imagine, exaggerating the case, going into 1960 East berlin, and opening up hamburger sell these and try to compete with market. This doesn’t make sense, it’s about the cultural differences.

We’ll not be focusing on personal profits, but instead look at common and collective good when looking at how to bring product to people. NA uses capitalism, however this view might not be shared with the country in question, community.

3. Uncritical use of problematic model of development:
The Deficiency Model of development. Assuming that there is one way for a society to thrive with one particular type of social structure, the one we use here. The author talks about neoliberalism. It is the idea of transferring one social economic order to another place, where it might not be the best model. The Nicaragua case is a good example of that.

Transplanting one artifact to another with a different social context will give you different Technology. Furthermore, we’re transferring our social idea and thinking it will work like it did for us. People might think everyone is the same, people sees the world the same. However that is not true. Everyone has gone through different experiences. Therefore, they were making assumptions in Nicaragua that weren’t the case because they believed that’s how people ought to live, behave.

Neoliberalism is used by people who identifies as having the correct and right social economic model to increase the welfare of human being. People who often don’t think so, will accuse people of being neoliberals. Most of the time people get called neoliberals comes out as a critique.

Liberalism was the idea of colonialism, for good reason. Classic example was India. Britain colonized India. They didn’t conquer India. Indians at the time, many of them were quite pleased with the arrangement. What British Empire was doing at that point, 20th century, they were colonizing India so as to introduce modernity. To facilitate the people of India to experience the merits of liberalism. The kind of liberalism shared in the world now, that both democratic and conservative liberal of freedom in NA. They were doing it for the welfare of the Indian people. Gandhi is famous for the model of liberalism. The idea of forcing freedom on people. That it is possible and recommended to try to guide a society to emulate the standards held by us. This idea is no longer invoke and primary because of British experience in India. It is seen as counterproductive on one hand that if we want people to enjoy liberal values, forcing upon them is not the way to do it. They often fail, and the non-intervention is the best midway to modernity. Liberalism is no longer a theory that people think is a good one. Hence the idea of Neoliberalism. They no longer think direct colonial intervention is the best way to do it. Instead what they think now to is to bring liberal values to places that don’t have them through economic relationships with those countries. The economic policies crafted around developing countries are directly tied to what used to be called colonialism. In fact that’s what they call neocolonialism. It’s colonialism by another mean, by economic means. Instead of putting British troops on the ground in India, we enter into economic relationships with them. We form the world trade organization. These are things that are highly controversial. The WBO’s meeting gets shut down, so they do it in secret.

Neoliberalism: Enacting economic policies that force countries to engage in and participate in the kinds of liberal values held and shared by the industrialized world.

There are basic neoliberal assumptions made by well-intentioned first world well educated engineers. These assumptions often lead of a failure of these products.

Quiz Talk about details of one of the two case studies. 

Talk about the three obstacles:
1.	Over attention to product. Be able to explain why it’s a problem. 
2. 	Inattention to power imbalances. Local people are too willing to cede power to people they perceive as smarter. However, people need to feed the engineers with the local context needed for the technology to work.
3.	Uncritical use of problematic models of development
	Talk about a story of neoliberalism assumptions.

It’s a Flat World, After All – Thomas Friedman	

(This article uses descriptive)
Descriptive accounts of Globalization:  Describing account about the processes that lead to globalization.

World Flatteners (explain 4 for Quiz)

1) Fall of the Berlin Wall (1989): The Berlin Wall, which separated East and West Germany came down because the world was “divided”. During the Cold War, the Russians had communist East Berlin and we had capitalist West Berlin. The fall of the wall was critically important because it allowed us to think of the world as a single space.

2) Netscape: First, it brought the Internet alive by giving us the browser to display images and data stored on Web sites. Second, the Netscape stock offering triggered the dot-com boom which triggered the massive overinvestment of billions of dollars in fiber-optic telecommunications cable. In sum, what the Netscape revolution did was bring people-to-people connectivity to a whole new level. Suddenly more people could connect with more other people from more different places in more different ways than ever before (especially India).

3) Workflow: Workflow is shorthand for all the software applications, standards and electronic transmission pipes that connected all those computers. To put it another way, if the Netscape moment connected people to people like never before, what the workflow revolution did was connect applications to applications so that people all over the world could work together in manipulating and shaping words, data and images on computers like never before.

4) Outsourcing: all kinds of work, from accounting to software-writing, could be digitized, disaggregated and shifted to any place in the world where it could be done better and cheaper.

Neoliberalism comes into play here. We now have four processes in which the world became globalized, which have been descriptive. We can get into a normative account of globalization pretty easily. (Connect this article to the last article with neoliberalism and descriptive vs. normative accounts)

Neoliberalism attempts to open the world up and make it flat. The idea is that people in the world will benefit from this and it is a good thing.

Normative accounts of Globalization: If you believe that neoliberal policies that force countries to get rid of import/export taxes, lift minimum wage requirements, make it free for corporations to come in and employ their citizens, manufacture goods there, to outsource jobs to that country, etc., the world will eventually become flat. Through free trade practices following the neoliberal line, the world will become flat and globalized, and eventually standards of living will rise for everyone. Therefore, the processes that are currently shaping for globalization are a good thing for the world. 

Another Normative take on it is that neoliberal policies erode national sovereignty, especially of developing counties by forcing them to engage in international economic treaties that forces them to relinquish control over to businesses, over things like minimum wage. Through the erosion of that sovereignty, many countries worry that their home cultural identities are being lost by these huge North American companies coming in. Many of those taxes in importing/exporting are there to prevent things from coming into the country. This is a critique of globalization.

So, the point of Normative account discussion is to show that there is good and bad to globalization and neoliberalist policies instead of just being descriptive.

Engineering Globalization: Oxymoron or Opportunity

There are two schools of thought about what the education of engineering needs to be. Is it the job of schools to train students so that they only get good jobs (instrumental)? Or, is it also the job of schools to make sure students are educated on the social, ethical, legal implications (normative). 

The means by which institutions (schools) are accredited is by the CEAB.

CEAB (Canadian Engineering Accreditation Board): In order to be accredited, schools must be teaching ethics to make sure people are taught to “do the right thing” from a moral and ethical standpoint, in addition to other engineering skills. If an institute is not accredited, it cannot produce engineers. In Canada, you are not allowed to call yourself an engineer you are not a part if this board. This is a now a normative understanding of education.

(Nov 7)
Review of:  Engineering Globalization: Oxymoron or Opportunity?
Quiz question for previous article: 
Be able to talk about the descriptive and normative account of globalization. Be able to relate those to how we understanding Engineering education.
Instrumental idea of engineering education: 
Purely descriptive account of globalization. It doesn’t ask normative questions, whether globalization is a good thing or a bad thing. Talk about neoliberalism. Arguments for and arguments against.

If we want to train engineers more than descriptive account, we need to do more than just prepare them to do well in the current industry, but we need to teach them to understand and critique by which way the world is going to be globalized. That way, they may actually be able to make it/shape it better. We may directly ask how they proceed through accreditation. The decision to have more than just instrumental, but normative. Not to just think it’s nice, but to mandate that all engineers graduate with a normative component that shapes globalization. How does the CEAB do that? Engineers Canada organization that regulates the engineer profession. As a profession, not a technician. More than just a trade, but a profession in the same way of med, and law. An extra set of duty is attached to these professions. With legal obligations that applies to only engineer but not others. It’s against the law of lawyers to talk about secrets of their clients.
If you make a shabby building that a normal engineer would do, then you’ll be held liable for not putting your professionalism into the CEAB is composed of other engineers. They get to decide, to policy what constitutes acceptable professional engineering practices, i.e. right to proclaim, right to practice. Engineering profession is therefore self-regulated. All accredited must produce engineering students that have the characteristics that allow them to be critical of the neoliberal policies that shape the current forces of globalization. The main idea is that the mandatory types of complementary skills that you learn from this class was decided by other engineers that self regulates the engineers practicing in Canada. 


World War 3.0 
The article talks about globalization and what to do with Internet. It touches on recent effort to deal with globalization to come up with fair ways of regulating things like internet. Of technology that is by their definition international. This matters for people in the first world, and definitely for the people in developing. Because some of the way proposed threatens directly the very nature of internet itself. 
Laws that almost happened in US: 
- SOPA (Stop Online Piracy Act) 
- PIPA (Protection of Intellectual Property Act)
MIT and JStore intellectual database. One guy downloaded all content and was slammed with 13 federal laws. He had not even shared it, but it was presumed he would make it available to public. MIT guy fought against SOPA and PIPA and he succeeded. Wikipedia and google went black as well, because that’s what was going to happen. These websites would be totally shut down due to the intellectual property act. 

TPP (Trans-Pacific Partnership)
Trade deal being negotiated now, almost done. WikiLeaks released contents of TPP. There’s still stuff individual countries are trying to pass, but it is super hard. Even though SOPA and PIPA didn’t work, they are still trying to construct it using the same language. 
Ways by which we regulate the internet and are being looked at by serious powerful people that seem to be better representing the interest of powerful corporations that own these intellectual properties rather than the rights of individual people that host sites and post to websites and that use information made available publicly in new and interested ways. This is a problem. Context in which this is happening is by globalization.
Four Fronts on which the “war” is being fought for how we regulate technology like internet.
Two sides of the war, Order and Disorder. Be able to discuss both sides for each front.
1) Sovereignty
Order: Control over access and information available. Basic right of each country to control their own affairs, or how people in that country access the internet (ex: China, great Chinese firewall) Maintain traditional national boundary to control what citizens do with internet. Individuals can also have sovereignty; basic rights.

Disorder: Free for all, access whatever you want whenever you want. Use internet as it was usually designed to be use, to completely ignore national boundaries and laws. The whole point of internet was to be able to communicate with people while being anonymous. Where you access it should not limit the availability on the internet.
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
2) Piracy
Order: Maintain traditional copyright system, and enforce it the same way online. No one usually treated intellectual property as materials property right. Because material-wise, you lose when someone takes your property, but not intellectual property (you still have it).

Disorder: To be able to make them enforceable online, we have to radically restructure the architecture of the internet. Entire websites being taken down, or hosts being responsible of the actions done on their websites by users. Some things just aren’t supposed to be monitored or claimed by companies like JStore (gatekeeper and charging us). It should be a common good, shared by all humanity. It’s not because you digitize it that you have right over it.

3) Privacy
Order: No presumed rights of privacy online. Government tracking everything we do online is fine. Your activity online may be permissible to be monitored.

Disorder: Privacy to our actions online. Not being tracked by anyone, especially our government. Complete anonymous.

4) Security
Order: They don’t want privacy, so they can know if one is discussing or doing something “no-good”. For example, plotting to blow up somewhere.
Is security worth giving up privacy? We have a basic right to privacy… People say security is too high a price to pay for freedom. 
Internet passport. (Order)
Intellectual property right is because they want to encourage and incentivizes innovations. That people having ideas are rewarded properly for their effort and innovation. The government gets involved in intellectual property laws because innovation benefits us all.

The Role of Technology in Sustainable Development

Sustainability: Development that meets the needs of the present without compromising the ability of future generations to meet their own needs.

3 things that lead to a problem with sustainability (to create a sustainable world, all or one of these 3 things have to change):
· Population (failed in climate meeting) – SOCIAL PROBLEM 
· Pattern consumption (failed in climate meeting) – SOCIAL PROBLEM
(We now have enough evidences to know that population and pattern of consumption are not going to shift)
· Technologies: We have to change the role of technology in sustainable development.
(Author suggests that if we only focus on the technology, we are going to absolutely fail, and they introduce to the term of Technological Fix) – TECH PROBLEM

Technological Fix: The attempts to solve the socio-technical problems solely by means of technology

Example of Technological Fix: Global Warming. Socio-technical problems are caused by the three components mentioned above, as the components are interacting (1st and 2nd are social, 3rd is technical) 
Technical Fix is something attempt to fix the Social Technical Problem by only looking at the technologies. 
(When we have very difficult time looking at how to correct the consumption and population problems, so the technology has to be the choice => TECHNOLOGY HAS TO BE AN APPROPRIATE ONE).

The Appropriate Technology Movement

The appropriate technology movement is by looking at the technology as themselves being socio-technical systems. Trying to create a solution that has those 3 parts, looking at the technology that has other 2 social problems: Population and Consumption. (=> It does a very good job at coming up with a technology that are appropriate, but it didn't do a very good job at getting people implementing those technologies. We are producing more and more greenhouse gases than ever, and the developing countries have the same technology pathway as us but does not adopt the cleaner technologies that we’ve come up with.)
=>Ultimately, what they provide here is an Introduction to appropriate technology, a reminder to the Technical Fixes for the Socio-Technical Problems and Critique of the Appropriate Technology Movement, which is that coming up with the technology is not enough, it has to be implemented properly.

In Nye chapter 6, at the end of the chapter, AN IMPORTANT REMINDER, he said the scientific fact of the capacity for Earth is for the whole people is not a scientific fact, (how many people that the planet earth can hold when too many of us and pollution putting into the environment). If we change the pattern of consumption and lifestyle, the capacity of the Planet Earth is not purely technical problem but in fact, it’s primarily a social one.


Framing Ethical Acceptability: A Problem with Nuclear Waste in Canada

The nuclear energy however is not a clean power but they don’t produce greenhouse gases. And many people are convinced that nuclear power is the only thing we can do because we can’t change the Pattern of Consumption and Population. 

NWMO: Nuclear Waste Management Organization in Canada
Quiz: Be able to tell about the story of NWMO. Be aware of the Adapter Phase Management Program (the plan to deal with the waste), which is to create a big hole at the Canadian Shield.

NWMO is in charge of thinking about the ethical and environmental risks involved in storing nuclear waste in a big hole. Another solution was shooting it into outer space.
Will be asked about getting familiar with NWMO initiatives for looking at this choice => they have to come up with ethical guideline for how to properly do this. 

Quiz: What is the main problem with the Ethical Guideline provided by NWMO on how to deal with nuclear waste? => The main critique is that people who are tasked to come up with the Ethical Guideline for the Nuclear Waste Management Organization here in Canada DID NOT come up with Ethical Guideline. Instead, they came up with sets of questions that they thought should be asked by those in charge of nuclear waste.

Any ethical guidelines need to contain PRINCIPLES, all engineers need to take the public good take into account. 

Informed Consent needs to be gathered from all parties involved.
John Rawls’ theory of justice: A way of theorizing how to see whether or not you can be set to have informed consent by people that seem to be affected by particular policies. (He concentrated on fair laws - his theory is aka Justice of Fairness.)

This is a thought experiment to satisfy fairness. The first part of this thought experiment is the Original Position.
· The Original Position is conceptual place where we imagine ourselves standing outside of the civil society in the Original Position. We are imagining all of us getting together prior to being in any particular society and agreeing on a set of rules or principles by which that society will operate. In the Original Position, John Rawls asked us to employ what he called is veil of ignorance (page 308) => Where we imagine ourselves without any of the morally important arbitrary characteristics of ourselves. We screen off all the morally arbitrary features of ourselves such as gender, sex, race (things that are taken from yourselves, but you are still morally important).

Without knowing what position in society that we ultimately occupy because we don’t know our Original Position. Behind the Veil of Ignorance, we would all agree to principles and policies that govern our society, and because we don’t know what position we are going to occupy, we would all agree that those  policies are fair and then don’t unnecessarily discriminate against one of those positions because that might be us.
So the idea is that there is a rational self-interest for all of us to agree as fair as possible policies behind the veil of ignorance in the Original Position. It gives us a tool, a device to ask of any policies that exist today “is it a fair one?” We can use Rawls” theory Justice of Fairness to tell why that law is not appropriate.

Now we are looking at the rules that the current and future generations are protected. We can ask people behind Veil of Ignorance in the Original Position if the law is appropriate
There are 2 problems:
· People put themselves behind the Veil of Ignorance (too much uncertainty) when they are asked the nuclear power.  The fact that some people still believe the alternative form of energies are important
· We cannot ask the future generations whether or not they would agree.

The informed consent.  To be informed, there must be certainty (we must have necessary information to make decisions). 1. As an engineer, we need to provide all necessary information. 2. They actually need to agree.
The main problem: The engineer’s duty is to provide the affected people all the information they need. The problem is even that the engineers do not have the necessary information. Because NWMO requires the informed consent, engineers cannot provide the information due to the requirement (we cannot answer all the questions by the NWMO). 

NWMO suggested that in the absence of clear ethical guidelines, it is the “least bad” option that is morally justified. When we apply the informed consent and the Justice Fair policy, the ethical guideline provided by NWMO collapse.

2 Reasons for the collapse of the NWMO:
· The NWMO got the frame of the questions that is unfair. Instead of asking “How should Canada get its future electricity supply?” they asked, “Given that Canada is going to use Nuclear Power, what will we do with the nuclear waste?” Duty to the future generation.
· ………..


The informed consent collapse itself because we do not have the information. 
Synthetic Biology, & Science and its public.

Discussion of what people know about Syn-biology. Not from readings, normal discussion.

There is currently no regulatory frame work in place right now for synthethical biology. It’s brand new and we’re unsure what it will do.That’s the point of this article. What do you do in this face of uncertainty?

Example of how nanotechnology was the same. Can easily snowball out of hands and do mutiple things that are unwanted. US eventually shut that down.

How should we start thinking about the potential social and ethical implication of Syn-Biology. They’re super careful to not be science-haters. There are very legitimate concerns about the negative effect of Syn-Biology that might not nece have anything to do with the face we’re playing god, creating genetic code. But something to do with the social implication of what this technology is.

Legitimate Non-Technical Critique of Science & Technology
We have people who are concerned about the potential, social and ethical implications of Syn-biology. They’re not nec Science hater. They are concerned that this as the new hot thing. If this works out, and fulfill half of what it promises, all the ideas around it will be engineered. 

If it becomes the new hot thing, it will have social ethical legal implications. It will structure the way we understand the world and how we interact with the world and one and other. We don’t need to be science hater and believe they are creating frankencell, geno, or playing god. We have room for legitimate concern.


Jump over to Science and its public.
Three case studies, they talk about the same thing. There will be a quiz about the non-technical critiques about these case studies.


Misunderstood ways in which the public has legitimate non-technical critique about science and technology.

Mad Cow Disease
You have a group of scientists who said it was okay to eat the meat. But the public didn’t trust it and believe it. And a bunch of gov people think this is just an irrational fear of the unknown. The public just don’t understand science & technology, so they are not believing us.

The legitimate non-technical way in which the public, we can believe, rightfully did not believe. 
The public believe that the scientist, people doing the research, were working too close with the farmers, branch of the government, and regulatory agents. 

It turns out that people were absolutely right. The scientists doing the studies were indeed working very close to the dairy farmers because the meat industry was such a big part of england’s export. They turned out to have all kinds of ways of getting rid of positive mad cow samples. It turns out they were using a standard any far below any accepted healthy safety. 

The public didn’t not trust the science because they didn’t understand it, but because of the closeness the scientists were working with the industry. This is a legitimate concern.

If this comes out on the quiz, you’ll discuss intelligently why the gov saw it as a result of an ignorant public, and explain how it can probably be more accurately seen as a legitimate non-technical critique.

GMOs
Story is people are anti-gmo because they don’t know how genetic modification work. They falsely believe that gm are harmful for them while there’s absolutely no proof. We have already been gm things for centuries. Cross breeding species for example. 

Legitimate non-technical critique:
GMO aren’t just out there in the world. You have Monsanto, huge international conglomerates that patents bits and nature. That claims their seeds yield higher result. It does, but only when used in conjunction with a certain brand and huge quantity of pesticide to do so. It is genetically modified to only respond to these harmful pesticide made by the same conglomerate.

Imagine public are distrustful of GMO because they are distrustful of huge internal conglomerates that have monopolies on these thing that unfairly treat farmers. You can’t save seeds for next seasons if they are bought from these conglomerates. The seeds that result from these plant also belong to the conglomerate where the original seed came from.

Therefore, it is not about science that public are arguing about. It is not because they don’t trust or understand science. They are arguing about the roles of these huge conglomerate like monsanto and their unfair practices on farmers that have to play with GMOs. This is a serious problem.

There was once where an individual genetically modified a weed stock and saved billions of live with his GMOs( GM-food). However, nowadays you can’t do this anymore. You can only create GMOs at these huge international corporations. You will be bought out by these huge conglomerate the moment you show any progress. People are now able to patent these inventions, and therefore the science inventions are no longer for the good of the public like it used to be, but for profit purposes, benefits of corporations. They milk this stuff by further modifying their plants to react to a certain pesticide only(their own).
There are legitimate non-technical concerns to be made about GMO’s here. That is the role that private corporations and intellectual property right play in it. The critique is on the current practices of GMOs.

AIDS
Many people do not think that HIV causes AIDS in Africa. However, science proved it does.

The legitimate non-technical we might understand people have that critique:
General idea is that what their critique really relies on is on international pharmaceutical companies charging more than they should and not making it as available as they could of these life saving drugs in Africa.



What is the solution: More involvement by non-experts in policy making practices. This arrives at the same place with a number of readings we had. We don’t just allow for public participates, but we seek to EMPOWER people, non experts to be part of decision maker factor.

Here is one way the teacher might ask to talk about  this.
Remind us of these examples, how the author argues that normal non expert should be part of the policy making. And apply that to the syn-bio case. Syn-bio is another one of these study cases. 
Imagine what kind of legitimate non technical critique of syn-bio there might exist.
Teacher said to read the Syn-bio reading to find it.. 

The commission considered the potential risks and benefits of the field, reviewed the technology in the context of essential conceptions of human agency and life, as well as the human relationship to nature, and unanimously concluded that the field of synthetic biology does not require new regulation, oversight bodies, or a moratorium on advancing research at this time. But these concerns, along with uncertainties about how the field may develop in the future, were central to the commission’s unanimous conclusion that responsible stewardship requires that existing federal agencies conduct an ongoing and coordinated review of the field’s risks, benefits, and moral objections as it matures. The commission calls this strategy “prudent vigilance.”Some commentators mistook these conclusions as a pass on any restraint of this emerging science.4 Rather, the commission called not only for more coordinated agency oversight and monitoring of risks and benefits, but also for experts and policy-makers to actively and openly engage in public dialogue as the science evolves, so that all concerned citizens can understand and offer their own perspectives on what lies ahead. 

The extraordinary promise of synthetic biology to create new products for clean energy, pollution control, and medicine; to revolutionize chemical production and manufacturing; and to create new economic opportunities comes with a concurrent duty to attend carefully to potential risks, be responsible stewards, and consider thoughtfully the implications for humans, other species, nature, and the environment. While future developments may raise further objections, the commission unanimously recommended that no additional federal regulations or a moratorium on work in this field be enacted at this time. Instead, the commission urged ongoing government monitoring and dialogue between the private and public sectors.

We identified five ethical principles relevant to the social implications of synthetic biology and other emerging technologies and used these to guide our evaluation of the current state of synthetic biology and its potential risks and benefits, as well as our policy recommendations.

Public beneficence. The ideal of public beneficence is to act to maximize public benefits and minimize public harm. When seeking the benefits of synthetic biology and other emerging technologies, public beneficence requires the public and its representatives to be vigilant about harms and prepared to revise policies that pursue potential benefits with insufficient attention to risks.

Responsible stewardship. Responsible stewardship recognizes the need for citizens and their representatives to think and act collectively for the betterment of all, especially those who cannot represent themselves. Benefits and risks extend to current and future human generations, nonhuman species, and the environment, each with unique needs and vulnerabilities. Emerging technologies present particularly profound challenges for responsible stewardship because our understanding of the potential benefits and risks is incomplete, preliminary, and uncertain. The possibility of intentional misuse by malicious actors further complicates efforts to respond adequately to benefits and risks

!!!!Prudent vigilance does not demand extreme aversion to all risks. Not all safety and security questions can be definitively answered before projects begin, but prudent vigilance does call for ongoing evaluation of risks along with benefits. The iterative nature of this review is a key feature of responsible stewardship. It recognizes that future developments demand that decisions be revisited and amended as warranted by additional information about risks and potential benefits.

Intellectual freedom and responsibility. Democracies depend on intellectual freedom, coupled with the responsibility of individuals and institutions to use their creative potential in morally responsible ways. Sustained and dedicated creative intellectual exploration is critical for expanding the boundaries of human knowledge and achievement, developing innovative technologies that can compete in the global marketplace, and fostering collaborations among industry, academe, and government that yield useful products, tools, and policies.Public policy must promote the creative spirit of scientists and unambiguously protect their intellectual freedom because creative and complex intellectual explorations, sustained over time, promote scientific and technological progress. 
!!!!At the same time, the history of science is sadly full of examples of intellectual freedom exercised without responsibility, resulting in appalling affronts to vulnerable populations, the environment, and the ideals of science itself. Scientists who act irresponsibly are capable of harming not only themselves and other individuals, but also their communities, their nations, and international relations

Democratic deliberation. 
The principle of democratic deliberation reflects an approach to collaborative decisionmaking that embraces respectful debate of opposing views and active participation by citizens. It calls for individuals and their representatives to work toward agreement whenever possible and to maintain mutual respect when it is not. At the core of democratic deliberation is an ongoing, public exchange of ideas, particularly regarding the many topics—in science and elsewhere—in which competing views are advocated, often passionately. A process of active deliberation and justification promotes an atmosphere for debate and decisionmaking that looks for common ground wherever possible and seeks to cultivate mutual respect where irreconcilable differences remain. It encourages participants to adopt a societal perspective over individual interests. 

Importantly, democratic deliberation recognizes that while decisions must eventually be reached, those decisions need not (and often should not) be permanently binding, When seeking the benefits of synthetic biology, we must be vigilant about harms and prepared to revise policies that pursue potential benefits with insufficient attention to risks. 20 HASTINGS CENTER REPORT July-August 2011 particularly when subsequent developments warrant additional examination. An ongoing and dynamic deliberative process recognizes the importance of challenging previously reached conclusions in light of new information and is by its very nature able to correct the inevitable mistakes that arise in collective decision-making.

!!!!The principle of democratic deliberation is particularly well suited to the assessment ofemerging technologies.These fields offer the promise of remarkable potential benefits to science and society, yet they also raise risks regarding unintended consequences or possible malicious use. Each of these areas is clouded by uncertainty and incomplete information, complicating efforts to promote innovation while minimizing the likelihood of harm. Finding this balance demands careful ongoing review of the science and its applications. It presents an ideal opportunity for broad engagement and dialogue among the scientific community, policy-makers, and the citizenry, both by fostering conversation and debate among scientific and policy experts and by spurring meaningful outreach and education for the lay public.

Justice and fairness. 
The principle of justice and fairness relates to the distribution of benefits and burdens across society. Emerging technologies like synthetic biology affect all persons, for good or ill. Society as a whole has a claim toward reasonable efforts on the part of both individuals and institutions to avoid unjust distributions of the benefits, burdens, and risks that such technologies bring. This same claim extends internationally to all those who may be affected—positively or negatively—by synthetic biology and its applications. A fundamental principle of fairness suggests that society should seek to ensure that the benefits and burdens of new technologies are shared as much as possible. 

!!!!A commitment to justice and fairness is a commitment to ensuring that individuals and groups share in the benefits of new technologies and that the unavoidable burdens of technological advances do not fall disproportionately on any particular individual or group. Technological innovation benefits from public investment and from societal contribution toward safe and supportive research environments, and so it is reasonable that society expects a return on that investment.
image1.png
Development

[




