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FIGURE 1.2

THESIS ABSTRACT

As a species we are approaching a convergence of a confl uence of factors 

that will determine the fate of all future conscious experience as we know it. 

How we use technology in the near future will determine this playing out of 

all future possibilities. As a species we wield great power through our tools. 

Nuclear weapons are extremely destructive. The global climate is changing as 

a result of our carbon emissions. The maturation of artifi cial intelligence and 

biotechnologies are yet to come. This project is focused on what the Bulletin 

of Atomic Scientists determines to be the primary existential threats we face 

as a species. (Benefi cial AI, 2017)

Nuclear Weapons Climate Change   Emerging Technologies

We must address the impacts of our current technologies as well as be pro-

active for those to come. This requires informed conversations that lead to 

agreements on social frameworks around technology. These challenges in-

herently must be solved at a global scale.
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FOSTERING 
CONVERSATIONS 

That which is can be talked about in distinctly useful ways. There are diff erent 

ways to talk about  what is(e.g. physics, chemistry, humour), but you cannot 

mix these ways of talking. One cannot talk about a funny joke in terms of at-

oms. These ways of talking “trace” that which is diff erently.

Mathematical relationships make up our universe. Physics is the purest way 

to talk about our universe. Any meaningful way of talking beyond physics, is a 

way talking about the world that could not give instructions to produce eve-

rything in its fullness.

The universe is a mathematical object that is infi nite in several distinct ways. 

Infi nity is that which only relates to itself. Everything is everything. To describe 

anything but infi nity is to describe a “location” or postal code within infi nity. It 

takes much less information to describe a universe than it does to describe 

the information one would experience in that universe.

Through the following pages I will set forth the ideas which 
form the theoretical foundation of my project. I will then 
describe the framework used developing this project.

THE FUTURE OF CONSCIOUSNESS
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FIGURE 1.4

FIGURE 1.5

Properties/qualities can only exist in relation to something else. There are 

ways to pry open worlds of meaning or relational quality from nothingness. 

Music is a good example of this. Life and humans have pried open nothing-

ness into a world with new ways of talking that include the qualitative rela-

tionship between entropy and order, decay and vitality. Genetic information 

is a development that pried open nothingness/everythingness into a world of 

meaning defi ned by a relationship between the poles of entropy and order. 

Most all of our attempts to create meaning have been between the poles of 

entropy and order. An afterlife is often this idea of order. The ancient Egyp-

tians made great eff orts to bring earthly order into the afterlife. 

The space of consciousness opens to a world of relationships of experience 

that have poles similar to entropy and order. These poles demarcate a varied 

spectrum of consciousness between peace and striving. If you combine the 

striving of life(order) and the striving of consciousness(peace) you converge 

upon a set of values or moral facts about the universe. Generally these have 

SPACES OF MEANING

“ Life and humans have pried open nothingness into a world with new ways of 

talking that include the qualitative relationship between entropy and order, decay 

and vitality. “

been the values of being able to raise your next generation(keeping order) in 

a peaceful/harmonious manner. One can get sidetracked into thinking a doc-

trine or set of ideas is the order that needs to be propagated and maintained. 

This leads to nationalism and other sets of ideas that contradict humanism.

Morality is the discussion about what is good/useful and what is bad/not use-

ful. We are conscious creatures capable of suff ering. The goal is to bring about 

positive conscious experience as a whole. This is the end to which things are 

useful/not useful.  Values are facts about the wellbeing of conscious crea-

tures. Biological complexity lends itself to the possibility of experience. There 

is no known version of human morality/values that is not reducible to some 

concern about conscious experience and it’s possible changes. There is a 

continuum of facts about wellbeing(failed states to prosperity/freedom). We 

know there are right and wrong answers on how to move within this space. 

(Would adding Cholera to the water be a good idea?) There are truths to be 

14

FUTURE FORUM



FIGURE 1.6

15

FUTURE FORUM



FIGURE 1.7

16

FUTURE FORUM



FIGURE 1.8

known on how human beings fl ourish whether or not we understand these truths. Morality relates to these truths. In 

talking about values we are talking about facts.

The fact that there are many right answers to what is healthy to eat does not mean there are not truths to be known 

about human nutrition.

It is possible for individuals and cultures to care about the wrong things. It’s possible for them to have beliefs and 

desires that reliably lead to needless human suff ering. (Harris, 2010)

There most certainly can be equally positive but diff erent ways of fl ourishing. Diff erent kinds of food or varieties of 

music illustrate this. This can be visualized as a moral landscape with peaks and valleys corresponding to the quality 

of experience. There is certainly a possibility that far out undiscovered peaks of conscious experience exist. (Harris, 

2010)

As a whole we must make moves that will bring about the most positive conscious experience. The future is vast and 

full of opportunity for consciousness, positive or negative. As we make decisions that aff ect the future we must be 

conscious of this. This is a problem to be solved by technology, education, government, and the winning of a war of 

ideas(among other things).

Moral relativism is not the answer. It is cowardly to think we don’t have the methods to attempt to fi gure out the future. 

We already know enough about the human brain and its relationship to events in the world to say that there are right 

and wrong answers to the most pressing questions of human life. Because such answers exist, moral relativism is 

simply false—and comes at increasing cost to humanity. And the intrusions of religion into the sphere of human values 

can be fi nally repelled: for just as there is no such thing as Christian physics or Muslim algebra, there can be no Chris-

tian or Muslim morality. we already know enough about the human brain and its relationship to events in the world to 

say that there are right and wrong answers to the most pressing questions of human life. Because such answers exist, 

moral relativism is simply false—and comes at increasing cost to humanity.(Harris, 2012)

Moral relativism is not the answer. 

It is cowardly to think we don’t have 

the methods to attempt to fi gure out 

the future. We already know enough 

about the human brain and its rela-

tionship to events in the world to 

say that there are right and wrong 

answers to the most pressing ques-

tions of human life. Because such an-

swers exist, moral relativism is simply 

false—and comes at increasing cost 

to humanity.
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We are bound to one another’s fate. We are approaching an infl ection point where there is so much technological 

power that the fate of the future is becoming centralized and if we can’t converge on what we want that future to be, 

it will be decided for us by a tyrant. The problem is as complex as we are. Our complexity is being better understood 

as time goes on. Humans are sophisticated. There are enormous resources pointed at understanding us in order to 

gain power over us and our decisions. We are at a point where information is becoming more centralized and along 

with it so are tech and power. If we don’t decide how we want to be manipulated, someone else will decide for us. We 

are in a precarious situation where individual utility is only going to decrease with increased automation as tech gets 

better. The masses will have very few bargaining chips. The masses are becoming domesticated, dependent, and un-

resourceful livestock that produce subjective data. The product being off ered by social media(to the highest bidder) 

is a loss of free will for the masses.

How does design fi t into this larger picture? Design is solving problems by creating order in a world of mostly useless 

noise/chaos. The notion of order is colored by utility to the end of objective morality. A designer’s role is to attempt 

to have a thing meet a convergence of needs. This is nearly impossible to fully accomplish. Most all design is ≈ ap-

proximately equivalent to the other side of an equation(the needs). Certain things which are clear convergences often 

meet this requirement quite fully throughout time. (spoons, insulated electric cable, cardboard boxes). Languages are 

convergences on the most useful ways of talking about things.

A useful way of taking about design objects is in terms of a convergence upon a form/system that meets a conver-

gence of needs. This is very much like evolutionary theory. Airplanes and birds have an uncanny similarity in fl ight.

Of all things this. 

Of noise this.

Space is only noise if you can see.

If we take this morality seriously, we must be prudent and think of the future impacts of all that we do. Architecture 

is often serving the needs of the short-term with not enough emphasis on how needs will change in the future. The 

convergence of needs or what the design object that architecture needs to be is a dynamic one. Architecture is often 

not dynamic.

This convergence of needs can be visualized as a point on a 2D frame that is changing position between frames. The 

spatiality of the frame represents a complex landscape of all possible physical reactions that are needed from an 

object. If you stack these frames you get a curving line of what the  needs of the design object are. Most often design 

objects are static, meaning their physical reactivity is unchanging. They are a straight line through these stacked 

frames. In a static design one often attempts to position this line such that it is positioned to be on the mean/average 

of the curving line of the needs of the design.

SPACE IS ONLY NOISE
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Often architectural design does have a beat or a rhythm, which is often diurnal in nature to adjust to the diff erent 

needs of night and day. A renovation is a major jog in this line. 

One goal should be to make this ‘line’ fl exible to meet the convergence. This is often a balance between planning for 

the future and doing what is practical for today. I would like to use the freedom of my project to address a certain 

entirety. I would like the question of needs to have a global scope that looks to the next few decades. These will be a 

telling few years.

We as humans are an extraordinary species with extraordinary potential. Our ability to cooperate and care for others 

has allowed us to wield great power. We have so much power that we are most vulnerable to the results of our own 

actions. This is refl ected in what the Bulletin of Atomic Scientists determines to be most dangerous to our species. 

(Benefi cial AI, 2017)

What existential threats to we face as a species? 

Nuclear Proliferation//Climate Change//Emerging Technologies

Nuclear Proliferation

Nuclear proliferation is the spread of nuclear weapons, fi ssionable material, and weapons-applicable nuclear technol-

ogy and information to nations not recognized as “Nuclear Weapon States” by the Treaty on the Non-Proliferation of 

Nuclear Weapons, commonly known as the Non-Proliferation Treaty or NPT.

Climate Change

Impacts from climate change are happening now. Ecosystems and human communities are currently being aff ected. 

These impacts extend well beyond just an increase in temperature. They are happening in the United States, and 

across the globe. Multiple sectors of our our society, spanning across regional boundaries, are being aff ected. Already 

impacted are things that we depend upon and value: water, energy, transportation, wildlife, agriculture, ecosystems, 

and human health. (NOAA, 2018)

Emerging Technologies

Artifi cial intelligence (AI) has long been associated with science fi ction, but it’s a fi eld that’s made signifi cant strides 

in recent years. As with biotechnology, there is great opportunity to improve lives with AI, but if the technology is not 

developed safely, there is also the chance that someone could accidentally or intentionally unleash an AI system that 

ultimately causes the elimination of humanity. (FOL, 2018)

These problems can’t be solved at a national level. We must solve these problems at a global scale.  We need to form 

a strong global identity.

A common danger unites even the bitterest enemies.

Aristotle (384 BC-322 BC)

EXISTENTIAL THREATS
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We must collectively understand and appreciate the dangers that unify our species. This must be done through ex-

periences that change how we see ourselves in the world. The contemporary information environment is often not 

conducive to creating coherent worldviews.

Mediated experience is becoming the primary way in which people see themselves in the world. The motives of such 

systems of experience are often diffi  cult to critically parse. It is important to confront the waking world to fi nd truth 

unfi ltered. Ugly and uncomfortable truths must be confronted rather than neglected by creating fantasies and off set-

ting costs to the future. People need to be uncomfortable and their worldview/identity must be challenged. New ways 

of seeing the world in a more critical and cohesive way must be taught.

I would like to design a progression of spaces that creates a truly embodied experience that cuts through the shallow 

noise of an overabundance of information today. I would like to engage with wonder.

“This is comparable to the situation of the work of art in prehistoric times when, by the absolute emphasis on its cult 

value, it was, fi rst and foremost, an instrument of magic.”(Benjamin, 2005)

Architecture is experienced by all of the senses in union. The moment of experience expands beyond the present. The 

location of experience expands beyond immediate circumstance. All of these require architecture that is more than 

visually pleasing to address our humanity.

“We see ourselves in the world. We become our experiences. Our experience of the world is strengthened and em-

bodied in architecture. Architecture can behave as a crystallization of a moment of relations. We relate to everything 

in our own coloring. Moods project onto the world through experience. Imagination is from the self. The imagination 

uses the relational qualities of a body to build sensory meaning of the world and architecture.”

(Pallasmaa, 1996)

Architectural experience is a very useful way to better our comprehension and appreciation for abstractions. Religious 

architecture illustrates this. The most important technological developments have often been abstract innovations. 

The development of human language was extremely important to our development. This development wasn’t alienat-

ing because most everyone was very personally intertwined with theis new language.

Today we are developing the powerful language of algorithms. “The algorithm, the project for universal language, 

constitutes a revolution against a given language.” (Merleau-Ponty, M. , 2015)

Algorithms are alienating to most. Their power lies in their alienating abstraction of the  world. Algorithms are replacing 

human jobs. These are elusive entities.

Climate change is another good example of a dangerous abstraction. It takes an abstract model of Earth to see the 

full temporal picture of climate change. One often cannot just glance outside to see it.

The power of nuclear weapons does not relate well with everyday life. The amount of destruction that could be un-

leashed is unimaginable. This is part of the problem It is diffi  cult to appreciate a threat we can’t fully comprehend. We 

like simple numbers(blast radius, etc.). Nuclear weapons have become the realm of a numbers game between nations, 

where stockpiles far exceed what is necessary. This numbers game fueled by fear and bravado only increases the 

likelihood of extremely destructive accidents. We can reduce this unnecessary threat.
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In the modern epoch, aesthetic revealing is also the source of a “saving power” that will preserve humanity from the 

great danger posed by technological revealing. As Heidegger puts it: “Because the essence of technology is nothing 

technological, essential refl ection upon technology and decisive confrontation with it must happen in a realm that is 

on one hand, akin to the essence of technology, and on the other, fundamentally diff erent from it. . . . such is the realm 

of art. (Heidegger, 1977)

Artworks and the aesthetic revealing they create in conjunction with the spectator, grant human beings access to the 

essence - that is, the fundamental forms and processes - of appearing. 

Or to put it another way, artworks do not simply disclose themselves as the multidimensional entities they are; in ad-

dition they also disclose the fundamental forms and process of all revealing in general. They open up a connection to 

truth.

How can we create meaning with architecture? Chora, space in traditional architecture, received its qualities from 

mimesis[imitation], like a mirror. It was public, cognitive, and emotional space; the space of human desire.

Mimesis[imitation] in primitive ritual was the emotionally charged representation of a propritory action that engaged 

man and his world, as in a rain-dance. Mimetic[imitation] at fi rst and acquiring formal attributes later. Gesture and ritual 

dance - following music and poetic rhythms - were intersubjective, collective revelations of the world and being. It is 

this revelatory and non-causal eff ectiveness of collective action that today cannot be taken for granted.

In other words: the programs for genuine “spaces of appearance” must be part of the contemporary architectural and 

urban design project. While operating in a technological world we must be driven by a heightened sense of ethics 

drawn from our interpretation of historical precedents.

Most museums have an intended ritual for the visitors to participate in. This is to build a meaningful progression 

through art history. I would like my project to create a progression of experiences that fosters a consciousness and 

appreciation for our precarious moment. The immense future possibilities of conscious experience depend upon our 

collective actions in the near future.

The space will be organized by past, present, future. The past will be a history museum to give an education on the 

three topics. The present will be a mirror of sorts. The future will be a meeting place that will host world leaders in 

the fi elds of philosophy, science, artifi cial intelligence, cosmology, and the arts to determine the future direction of 

the development of artifi cial intelligence, climate change, nuclear proliferation, and relevant topics. This space will at 

baseline play the role the Asilomar Grounds played in Benefi cial AI 2017, an event hosted by the Future of Life Institute. 

This space will catalyze and support research and initiatives for safeguarding life and developing optimistic visions of 

the future, including positive ways for humanity to steer its own course considering new technologies and challenges. 

In the Future of Life Institute’s sequel to the 2015 Puerto Rico AI conference, they brought together an amazing group 

of AI researchers from academia and industry, and thought leaders in economics, law, ethics, and philosophy for fi ve 

days dedicated to benefi cial AI. They hosted a two-day workshop for their grant recipients to give them an oppor-

tunity to highlight and discuss the progress with their grants. They followed that with a 2.5-day conference, in which 

people from various AI-related fi elds hashed out opportunities and challenges related to the future of AI and steps we 

can take to ensure that the technology is benefi cial. The Asilomar AI Principles resulted from the conference. These 

principles will guide the continued development of artifi cial intelligence. The Principles have been signed by 1273 AI/

Robotics researchers and 2541 others. The list of signatories include Demis Hassabis(DeepMind, Founder & CEO), 

Ilya Sutskever(OpenAI, Research Director, Co-Founder), Yann LeCun(Director of AI Research at Facebook, Professor 

at New York University), Stuart Russell, Ray Kurzweil, Stephen Hawking, and Elon Musk among others. (Benefi cial AI, 

2017)
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This will be called the ‘Future Forum’. Part of what makes for productive conversations is education and the ability to 

look at things from a diff erent perspective. I would like to programmatically foster these two things in the spaces that 

surround the meeting space.  The meeting space will help plan for the future. The adjacent galleries will aim to show 

viewers the current situation in a true light. 

This will be similar to AMO’s “True Me” exhibit  in  Beijing. This will be a black mirror of sorts.

Further outwards from the meeting space and adjacent to the ‘present’ galleries will be spatial progressions through 

the history of the three topics of Nuclear Weapon Proliferation, Climate Change, and Emerging Technologies.

Mediated experience is becoming the primary way in which people see themselves in the world. The motives of such 

systems of experience are often diffi  cult to critically parse. It is important to confront the waking world to fi nd truth 

unfi ltered. Ugly and uncomfortable truths must be confronted rather than neglected by creating fantasies and off set-

ting costs to the future. People need to be uncomfortable and their worldview/identity must be challenged. New ways 

of seeing the world in a more critical and cohesive way must be taught.

I would like these buildings to be spread across the globe. A strong sense of a global identity and responsibility must 

be formed if we are to work collaboratively on solving the implications of these three existential technological threats 

or developments.

Large-scale institutions exist to enforce actions at a global scale. The United Nations is an intergovernmental organi-

zation that was tasked to maintain international peace and security, develop friendly relations among nations, achieve 

international co-operation and be a centre for harmonizing the actions of nations. This organisation is limited by fi ve 

countries- U.S., China, Russia, France, and the UK having veto power in the most powerful arm of the intergovernmen-

tal organisation - the United Nations Security Council. (About the UN., 2019)

True change lies within the people, especially in democracies. Even the Communist Government of the People’s Re-

public of China must appease its citizens to remain in power. Political support is closely tied to the economic devel-

opment in China. This is a vulnerable situation. One could also claim that structures of power in the United States do 

not represent its people. In some respects this is built into the representative republic that is the U.S. This system is 

vulnerable to be gamed by the people who are able to infl uence politics with money. While offi  cials in the executive 

branch, Congress and senior congressional staff ers spin in and out of the private and public sectors, so too does 

privilege, power, access and, of course, money. 

These institutions are not the means by which the ideals of population are to change. This must happen at the level 

of conversation. In some countries certain conversations are restricted. Censorship and restriction of the press are 

are rampant in countries such as China and Russia. Anne Applebuam, a winner of the Pulitzer Prize, who has written 

extensively about Marxism-Leninism and the development of civil society in Central and Eastern Europe, makes the 

argument that a ‘public’ does not exist in russia as political beliefs correspond directly with the state media’s beliefs. 

Conversations cease to be meaningful if facts do not matter. U.S. President Donald Trump admires Russian President 

Vladimir Putin’s way of doing things. Donald Trump can fi nd a mean word to say about almost anyone: Pope Francis, a 

Gold Star family, Arizona Sen. John McCain, a disabled reporter, and on and on and on. One person appears to be an 

exception to that rule: Russian President Vladimir Putin. Under Putin’s leadership, Russia has scored poorly in Trans-

parency International’s Corruption Perceptions Index and experienced democratic backslidingaccording to both the 

Economist Intelligence Unit’s Democracy Index and Freedom House’s Freedom in the World index (including a record 

low 20/100 rating in the 2017 Freedom in the World report, a rating not given since the time of the Soviet Union). Ex-

perts do not generally consider Russia to be a democracy, citing the lack of free and fair elections, purges and jailing 

of opponents, and curtailed press freedom.  (Vladimir Putin, 2019)
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Human rights organizations and activists have accused Putin of persecuting political critics and activists, as well as 

ordering them tortured or assassinated; he has rejected accusations of human rights abuses.Offi  cials of the United 

States government have accused him of leading an interference program against Hillary Clinton in support of Donald 

Trump during the U.S. presidential election in 2016, an allegation which both Trump and Putin have frequently denied 

and criticized. Trump is attempting to restrict the press in the U.S. and devalue truth. (Vladimir Putin, 2019)

Change must happen with the people. People have the power to vote in democracies and change institutions. People 

also decide what to buy with their earnings. These powers are diminishing as the common person’s economic power 

is dwindling with automation.

Which countries will have the most impact on the future?

Power and infl uence are derived from the economic power of a country. 

Currently relations between China and the U.S. are strained. Since 1949, U.S.-China relations have evolved from tense 

standoff s to a complex mix of intensifying diplomacy, growing international rivalry, and increasingly intertwined econo-

mies. They have the largest economic power in the world. Therefore the most crucial bond to be made in the world is 

between the U.S. and China. (China, 2018)

Within the United States San Francisco is the clear leader in terms of AI research and technological development.

Within China, Beijing is the lead in AI research especially looking to the future. (China, 2018)

For the purpose of a clean starting point and for a demonstration of priority I would like to have two location fully inte-

grated into their sites. These would be located in Beijing, China and San Francisco, United States. 

EXISTENTIAL THREATS
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FIGURE 1.12

damental role in their successes. Despite the amount of papers published, the US ranks as the top country in terms of 

the most AI companies. With over 1000 companies and US$10 billion in venture capital, the US is likely to become an 

AI superpower. Companies like IBM, Microsoft, Google, Facebook, and Amazon publish a signifi cant amount of papers 

and invest heavily in AI. America’s pool of scientifi c knowledge combined with its business market power will allow it 

to stay on top. (5 Countries Leading the Way in AI, 2018)

Between the two countries there are diff erent values which result in diff erent visions for the future. The United States 

has an elected government. There is a separation of legislative, judicial, and executive powers. China is ruled by the 

Chinese Communist Party. There is no separation of powers. There are no checks and balances. It is diffi  cult to ex-

press an opinion that diff ers from the Chinese Communist Party in China. The state-run press is only growing in China. 

Freedom of speech and often basic human rights are not valued in China. Utter domination and control seems to be 

the end goal for the Chinese government. There is an initiative in the country to weed out critical thinking and deviant 

behavior is seems. China’s vision for the future is seeming more like an Orwellian surveillance state as time goes on.

(China, 2018)

In China more than 30 military and government agencies have deployed birdlike drones and related devices in at 

least fi ve provinces in recent years. One part of the country that has seen the new technology used extensively is the 

Xinjiang Uygur autonomous region in China’s far west. The vast area, which borders Mongolia, Russia, Kazakhstan, 

Kyrgyzstan, Tajikistan, Afghanistan, Pakistan and India, is home to a large Muslim population and has long been viewed 

by Beijing as a hotbed for separatism. As a result, the region and its people have been subjected to heavy surveillance 

from the central government. (China, 2018)

I have chosen these sites because of their proximity to the future of artifi cial intelligence development. Which country 

is at the forefront of AI development? There are two countries way ahead other countries when it comes to AI: China 

and the United States. Between 2011 and 2015, China published over 41,000 papers on AI. The US published almost 

25,500 papers in that same time period(Which countries and universities are leading AI research?, 2017). The Chinese 

government is really pushing for AI development. They have the goal of becoming “ a principle world center of artifi cial 

intelligence innovation” by 2030. Tencent, Alibaba and Baidu in China are worth around US$ 1 trillion. AI will play a fun-
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“The country is perfecting a vast network of digital espionage as a means of social control—with implications for de-

mocracies worldwide. Imagine a society in which you are rated by the government on your trustworthiness. Your “citizen 

score” follows you wherever you go. A high score allows you access to faster internet service or a fast-tracked visa to 

Europe. If you make political posts online without a permit, or question or contradict the government’s offi  cial narrative 

on current events, however, your score decreases. To calculate the score, private companies working with your govern-

ment constantly trawl through vast amounts of your social media and online shopping data.

When you step outside your door, your actions in the physical world are also swept into the dragnet: The government 

gathers an enormous collection of information through the video cameras placed on your street and all over your city. 

If you commit a crime—or simply jaywalk—facial recognition algorithms will match video footage of your face to your 

photo in a national ID database. It won’t be long before the police show up at your door.

This society may seem dystopian, but it isn’t far fetched: It may be China in a few years. The country is racing to become 

the fi rst to implement a pervasive system of algorithmic surveillance. Harnessing advances in artifi cial intelligence and 

data mining and storage to construct detailed profi les on all citizens, China’s communist party-state is developing a “citi-

zen score” to incentivize “good” behavior. A vast accompanying network of surveillance cameras will constantly monitor 

citizens’ movements, purportedly to reduce crime and terrorism. While the expanding Orwellian eye may improve “public 

safety,” it poses a chilling new threat to civil liberties in a country that already has one of the most oppressive and con-

trolling governments in the world.

China’s evolving algorithmic surveillance system will rely on the security organs of the communist party-state to fi lter, 

collect, and analyze staggering volumes of data fl owing across the internet. Justifying controls in the name of national 

security and social stability, China originally planned to develop what it called a “Golden Shield” surveillance system 

allowing easy access to local, national, and regional records on each citizen. This ambitious project has so far been 

mostly confi ned to a content-fi ltering Great Firewall, which prohibits foreign internet sites including Google, Facebook, 

and The New York Times. According to Freedom House, China’s level of internet freedom is already the worst on the 

planet. Now, the Communist Party of China is fi nally building the extensive, multilevel data-gathering system it has 

dreamed of for decades.

While the Chinese government has long scrutinized individual citizens for evidence of disloyalty to the regime, only now 

is it beginning to develop comprehensive, constantly updated, and granular records on each citizen’s political persua-

sions, comments, associations, and even consumer habits. The new social credit system under development will con-

solidate reams of records from private companies and government bureaucracies into a single “citizen score” for each 

Chinese citizen. In its comprehensive 2014 planning outline, the CCP explains a goal of “keep[ing] trust and constraints 

against breaking trust.” While the system is voluntary for now, it will be mandatory by 2020. Already, 100,000 Chinese 

citizens have posted on social media about high scores on a “Sesame Credit” app operated by Alibaba, in a private-

sector precursor to the proposed government system. The massive e-commerce conglomerate claims its app is only 

tracking users’ fi nancial and credit behavior, but promises to off er a “holistic rating of character.” It is not hard to imagine 

many Chinese boasting soon about their offi  cial scores.

While it isn’t yet clear what data will be considered, commentators are already speculating that the scope of the system 

will be alarmingly wide. The planned “citizen credit” score will likely weigh far more data than the Western fi co score, 

which helps lenders make fast and reliable decisions on whether to extend fi nancial credit. While the latter simply 

tracks whether you’ve paid back your debts and managed your money well, experts on China and internet privacy have 

speculated—based on the vast amounts of online shopping data mined by the government without regard for consumer 

privacy—that your Chinese credit score could be higher if you buy items the regime likes—like diapers—and lower if 

you buy ones it doesn’t, like video games or alcohol. Well beyond the realm of online consumer purchasing, your political 

involvement could also heavily aff ect your score: Posting political opinions without prior permission or even posting true 

news that the Chinese government dislikes could decrease your rank.

Even more worrying is that the government will be technically capable of considering the behavior of a Chinese citizen’s 
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FIGURE 1.13

FIGURE 1.14

friends and family in determining his 

or her score. For example, it is pos-

sible that your friend’s anti-govern-

ment political post could lower your 

own score. Thus, the scoring system 

would isolate dissidents from their 

friends and the rest of society, ren-

dering them complete pariahs. Your 

score might even determine your 

access to certain privileges taken 

for granted in the US, such as a visa 

to travel abroad or even the right to 

travel by train or plane within the 

country. One internet privacy expert 

warns: “What China is doing here is 

selectively breeding its population 

to select against the trait of critical, 

independent thinking.” “(China’s Sur-

veillance State Should Scare Every-

one, 2018)

Therefore the project must be 

placed in the United States.

ORWELLIAN SURVEILLANCE STATE

Sesame Credit, also known as Zhima Credit, is a private credit scoring and 

loyalty program system developed by Ant Financial Services Group (AFSG), 

an affi liate of the Chinese Alibaba Group. It uses data from Alibaba’s services 

to compile its score. Customers receive a score based on a variety of factors 

based on social media interactions and purchases carried out on Alibaba 

Group websites or paid for using its affi liate Ant Financial’s Alipay mobile wal-

let. The rewards of having a high score include easier access to loans from 

Ant Financial and having a more trustworthy profi le on e-commerce sites 

within the Alibaba Group. (Nguyen, 2016)
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FIGURE 1.15

29

FUTURE FORUM



FIGURE 1.16

San francisco is the mixing point between the wine country to the north and the tech dominated silicon valley to the 

south. 

Situated on a peninsula separating San Francisco Bay from the Pacifi c Ocean. San Francisco is a uniquely pictur-

esque city, whose scenic attractions include the largest cultivated urban park in the country, Golden Gate Park. Its 

notoriously steep streets. traversed by the famous cable cars. are home to a remarkably diverse population. 

(sfgov.org, 2019)

San Francisco, U.S.
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FIGURE 1.17

Beijing is in the epicenter of China’s rise. It is a city both new and old. It is constantly reimagining itself as it races to-

wards the future. Dense and historically complex, Beijing is both the political and cultural center of a rising China. “It 

has both modern marvels and famous temples and gardens woven through the buzzing metropolis (the capital’s mod-

ernization drive prior to the 2008 Beijing Summer Olympics led to the creation of iconic new buildings like the CCTV 

Tower, Bird’s Nest, and Water Cube). It can be somewhat more relaxed than Shanghai or Hong Kong, but equally as 

packed with people. (Beijing, 2015)

Beijing, China
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FIGURE 1.18

Now that we have the site chosen we must ask who will be responsible for running this project. AI has the potential 

to wipe out all of humanity. A truly superhuman AI is certainly able to create any type of weapon of mass destruction 

within its superhuman reach. Therefore, security concerns would be extremely important for a project that is develop-

ing AI. This is not the ultimate goal of this project. This is a more of a public-relations project than it is a Manhattan Pro-

ject. This project will be funded and operated by the Future of Life Institute whose mission is to catalyze and support 

research and initiatives for safeguarding life and developing optimistic visions of the future, including positive ways for 

humanity to steer its own course considering new technologies and challenges. 

This project will aim to help facilitate the creation of a vision for what kind of future we would like. This project will be 

a place for AI researchers from academia and industry, thought leaders in economics, law, ethics, philosophy, and the 

arts to have a beautiful place to live while they think big and build a vision of the future. These residencies of varying 

length would result in lasting artefacts that would instill their artistic and cultural values in a framework that is readily 

accessible to the future.

The primary research method to fi nd the answer to the question: “How does one meet the moral convergence of de-

sign?” will be the use of analytical design as vehicle of inquiry for research. To answer design questions I will be using 

a combination of inductive and deductive logic.   The research method is fi rst an exploration of what has come before 

and then a recombination of what is useful to the ends of this design project. 

I will also reframe my project as necessary to see it new ways. I could use one of several ways of talking to explore my 

project. This would break certain gridlocks in a constrained way of talking. This is the method embodied in the use of 

metaphor and analogy. I will also use conjecture and contextual engagement to further develop my ideas.

How will I determine if my project is successful? I will use intersubjective consensus for feedback. The world is known, 

intersubjectively, through socio-cultural engagement. Ontologically, it assumes that although there are multiple di-

verse viewpoints regarding sociocultural realities, it is nevertheless possible to achieve shared understandings of 

those realities. (Groat, L. N., & Wang, D. , 2013)
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FIGURE 1.19

The main fi ndings or conclusions that will likely arise from this project will be conditional qualities fl exible space that 

is benefi cial for a changing program. These fi ndings will hopefully advance understanding about how similar projects 

could be designed. This research might inform the Future of Life Institute in the future. This project will certainly 

change and develop my approach to architecture. IT will also have an impact on my colleagues approach as well as 

they enter the profession. The general goal of this project is changing the minds of people.

This is a good/useful example of research because it uses logic to draw from disparate premises to create a new way 

of thinking about architecture. This way of thinking about architecture is then applied in a very illustrative manner. This 

process could do a small part in informing another’s research design.

We need to address an objective morality in design. We need attempt to evaluate designs with this objective moral 

framework. We also need to intersubjectively come to consensus on if a building is successful and why.
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FIGURE 1.20
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TYPOLOGY

I would like to create a space for 

researchers and thought leaders in 

economics, law, ethics, and philoso-

phy to meet. This space would serve 

the role the Asilomar Conference 

Grounds served in Benefi cial AI 

2017.  It is important that this space 

contextualizes these conversations 

in a meaningful way. There must be 

a way to artfully represent the rel-

evant values and opinions of those 

not in the space of conversation. 

These are important conversations 

that need to be fostered in the best 

way possible.

I would like to create a space that 

fosters public understanding and en-

gagement with topics related to the 

future of existential threats. There 

is currently a large dissonance be-

tween what is happening in the fi eld 

of AI and other topics and what the 

general public perceives of the tech-

nology. I would like to bring the pub-

lic closer to the understanding com-

monly held by people familiar with 

the technology that relates to these 

existential threats. It is important 

that the public feels empowered to 

take responsibility for the future. It is 

also important that the experience is 

uplifting and hopeful.

This project will serve two primary functions: (1) a space 
for AI researchers from academia and industry, thought 
leaders in economics, law, ethics, and philosophy, and the 
public to meet, and (2) a space that fosters public under-
standing and engagement with topics related to the future 
of existential threats in order to foster a global identity.

CONVENTION
CENTER

MUSEUM

PRECEDENTS

The following case studies will serve 

to triangulate and inform my project 

which is of a relatively unique typol-

ogy. 
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Longyearbyen, 

Svalbard and Jan Mayen

Typology: science center

Size:  96875.19 ft2

Architect: JARMUND/VIGSNÆS 

Year: 2005

Svalbard Science Centre

This building exists in an extreme climate. Intelligent design went into ad-

dressing an environment with extreme cold and wind. The construction pro-

cess was accounted for by ensuring that assembly on site could go smoothly 

even in cold and harsh conditions. This was done through the use of a wood 

structure. Wood allows for easy modifi cation and adjustment throughout the 

building process. The use of wood also assists in minimizing thermal bridging. 

Copper siding was chosen to allow for adaptability and malleability in cold 

temperatures. The form of the building was converged upon with the use of 

computer modelling that projected the behavior of wind and snow banks in 

relation to openings. The building is elevated on poles to prevent the melting 

of the permafrost beneath.

An important consideration has been to create vital public spaces and pas-

sages in the building, an “interior campus” area providing warm and lighted 

meeting places during the dark and cold winter. The pine-clad spaces have 

complex geometry relating to the outer skin of the building- the eff ectiveness 

of the circulation is maximized but at the same time it off ers varied vistas and 

experiences. The technical infrastructure is hidden in the tilted walls of the 

interior. The use of color has been a necessity in a natural condition where 

colors are scarce. (JVA, 2008)

This case study is similar to the other case studies in that light is nearly cen-

tral to it’s design. As with the others this building has proper art in it. The 

light installation by the Icelandic-Danish artist Olafur Eliasson illuminates the 

dark winter months with a colourful display that is reminiscent of the Northern 

Lights, sunlight and rainbows. (JVA, 2008)

This case is dissimilar to other cases in that it’s primary function is serving as 

an integral university building. This case is also placed in an extraordinarily 

harsh and unforgiving climate. This leads to several characteristics that make 

this building distinct: entirely on stilts, shaped for the wind, bring colors on the 

interior for the sake of sanity, and an extensive use of copper cladding among 

others. ALL IMAGES (JVA, 2008)

This project is an addition to an existing university and 
research building, which is extended to about 4 times its 
original size. The project also provides new facilities for the 
Svalbard Museum. The project is the very largest building 
in Longyearbyen.

(JVA, 2008)

CASE STUDY 01
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FIGURE A.1
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This case illustrates the hardiness of the human species. We are able to cre-

ate spaces that are useful to us in extreme environments. There are great 

forces acting against our fl ourishing. The ‘natural world’ is both our benefac-

tor and enemy of sorts. Complex ambitions such as science are allowed to 

be carried out in a hostile environment as a result of this architecture. This 

building supports the idea that design can help to meet the needs of the hu-

man species. Science and research need to be done to better understand our 

changing world. This science center plays an important role in understand-

ing our eff ect on the global climate as a species. This case study does not 

change the theoretical premise of this thesis proposal. Rather it illustrates the 

power of human ingenuity and design in the process of tackling complex and 

diffi  cult tasks.

CASE STUDY 01 CONCLUSION

At the limits of human civilisation a hunkering behemoth of a building takes 

a stand against nature. It is a torchbearer of science and understanding in a 

world plagued by chaos. This building fosters the light within.

Personally I relate a lot to this build-

ing’s context. I grew up in rural North 

Dakota. This region is notorious for 

it’s extreme winters. The forces of 

nature have a very visceral presence 

where I am from. The scale and atti-

tude of this project are very impres-

sive for me. This building is serious. 

It has a job to do and it is up for 

the task. This is a very heavy-metal 

building.
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637 East Hyman Avenue,

 Aspen, CO 81611, USA

Typology: museum

Size:  33,000 ft2

Architect: Shigeru Ban

Year:  2014

Aspen Art Museum

In recent years, the AAM’s annual attendance has increased by 110%, its staff  

tripled, and the institution has seen the number of students served by museum 

educational programming skyrocket with a 1,140% increase. A long-standing 

strategic goal for the AAM—the expansion of its facility and relocation to the 

downtown Aspen core—became a necessity. (Orr, 2016)

The $45 million structure, currently under construction in downtown Aspen, 

is emblematic of post-recession restraint. “Museums have to be very practi-

cal,” Ban says. “They can’t just be sculpture.” And in keeping with that ethos, 

the architect has delivered a simple three-story structure free of tight angles, 

ovoid shapes, or curving walls. This includes half a dozen galleries, an artist 

residency area, education spaces, and conservation studios, all told occupy-

ing a total 33,000 square feet. The galleries are large and column-free, with 

fl exible partition walls capable of accommodating large-scale sculpture and 

installation. The rooftop garden functions as entrance hall, public gathering 

area, and outdoor projection space. “The program was so precise,” Ban says. 

“There was no space to waste.”

Instead of entering the building in a great hall at street level, then moving up 

into the galleries on the fl oors above, visitors to the Aspen Art Museum will 

do the opposite. They will take an external staircase or a glass elevator to the 

rooftop garden on the third level, where the surrounding slopes will serve as 

a great hall of a higher order. From there, they will descend into the galler-

ies, exiting at street level. This progression, Ban says, perfectly mimics the 

act of skiing, for which Aspen is well known: “You rise up, get the views, then 

descend.” (Orr, 2016)

This case is similar to the other buildings in that it hosts art. It is uncommon in 

that it has a woven exterior and resembles a box. I think the idea behind this 

building is ultimately intelligent restraint. ALL IMAGES (Orr, 2016)

Located in Aspen’s downtown core, the new AAM is Shige-
ru Ban’s fi rst permanent U.S. museum to be constructed. 
Ban’s vision for the new AAM is based on transparency 
and open view planes—inviting those outside to engage 
with the building’s interior, and providing those inside the 
opportunity to see their exterior surroundings. (Aspen Art 
Museum, 2014)

CASE STUDY 02
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Shigeru Ban is decidedly low-key, best known for his attention to the environ-

ment and humanitarian causes, designing emergency shelters that have been 

employed after natural disasters in Kobe and Sri Lanka, among other places. 

Last year, he designed a temporary cathedral, made of cardboard tubes, for 

the city of Christchurch, in New Zealand, after the city’s iconic worship space 

was destroyed in a 6.3 magnitude quake. (Miranda, 2014)

This museum in Aspen is a departure from that body of work. A glamorous ski 

town is not a humanitarian crisis. Ban responds with an effi  cient design with 

little excess. After the 2007 fi nancial crisis, museums have been under much 

pressure to be more practical. It is not sensitive to the context of the sur-

rounding economic disaster to create excessively sculptural architecture for 

museums. Effi  cient design that still meets the need of the human spirit is very 

much aligned to my thoughts on the ethical obligations of design. Modifying 

expectations could be a part of that process. Certain styles of architecture 

could be unethical or at the very least off ensive to the trials and tribulations 

of the working class. 

CASE STUDY 02 CONCLUSION

Skillful use of wood joinery is one of Shigeru Ban’s defi ning characteristics. 

This artful use of wood pairs very well with the existing architecture and the 

natural landscape in Aspen, Colorado.

I personally think this museum is of 

a brilliant design. There is so much 

skill and knowledge embodied in 

the assembly of the components of 

this architecture. I really like massive 

screens on the exteriors of buildings 

because they give the architecture 

a very ‘tactile’ quality from the exte-

rior and create very interesting light 

patterns within. Museums are an 

excellent typology for this architec-

tural method. I am very impressed 

by the fl oorplans Ban has design for 

this building. Clean is an understate-

ment.
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 77 Wynford Dr, North York, 

ON M3C 1K1, Canada

(Toronto, Ontario, Canada)

Typology: museum

Size:  43583 ft2

Architect:                  Moriyama Teshima Archi-

tects

The Aga Khan Museum

The Aga Khan Museum, the fi rst museum in North America devoted to Islamic 

art and culture is an initiative of His Highness the Aga Khan, the 49th heredi-

tary Imam of the Ismaili Muslims. The project seeks to foster knowledge and 

understanding both within Muslim societies and between these societies and 

other cultures around the world. Dedicated to presenting an overview of the 

artistic, intellectual and scientifi c contributions that Islamic civilizations have 

made to world heritage, the Museum is home to galleries, exhibition spaces, 

classrooms, a reference library, auditorium and restaurant. It houses a per-

manent collection of over 1,000 objects including rare masterpieces of broad 

range of artistic styles and materials representing more than ten centuries of 

human history and geographic area. (Archdaily, 2018)

The design of the Museum is inspired by a vision statement of “Light” by His 

Highness the Aga Khan. The notion of “Light” has been an inspiration for nu-

merous human faiths and decades of history are referred to as the enlighten-

ment. The Aga Khan had hoped that the building and the spaces around it will 

be seen as a celebration of light and the mysteries of light that nature and the 

human soul illustrate at every moment of our lives. The concept is particularly 

validated in Islamic texts and sciences. (Archdaily, 2018)

The Museum will live on to represent the living traditions of Muslim societies 

and to learn about the artistic and cultural practices across Islam and its civi-

lizations, past and present.  (Archdaily, 2018)

This building is similar to the other cases in that it has art in it. It is dissimilar 

to the other cases in that it has a religious bent to it. I think the conceptual 

underpinning of this project is one of dominion and order. This building com-

mands respect and it is very inward-facing. ALL IMAGES (Archdaily, 2018)

 The Aga Khan Museum is one of two buildings developed 
in a 16.8 acre site together with the Ismaili Centre and 
Formal Gardens.  The buildings are perched upon a small 
hillock that is visually prominent at the intersection of the 
Don Valley Parkway and Eglinton Avenue, two signifi cant 
heavily travelled arteries north of downtown Toronto. From 
the site itself, panoramic distant views of the Toronto sky-
line unfold. (Archdaily, 2018)

CASE STUDY 03
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As previously stated this is the fi rst museum in North America devoted to Is-

lamic art and culture is an initiative of “His Highness” the Aga Khan, the 49th 

hereditary Imam of the Ismaili Muslims. The project seeks to foster knowl-

edge and understanding both within Muslim societies and between these 

societies and other cultures around the world. Dedicated to presenting an 

overview of the artistic, intellectual and scientifi c contributions that Islamic 

civilizations have made to world heritage, the Museum is home to galleries, 

exhibition spaces, classrooms, a reference library, auditorium and restaurant. 

It houses a permanent collection of over 1,000 objects including rare master-

pieces of broad range of artistic styles and materials representing more than 

ten centuries of human history and geographic area. (Archdaily, 2018)

This building shows how religious ideas can make aesthetically beautiful ar-

chitecture. It is important to draw a distinction between a building’s aesthetic 

beauty and it’s agenda. It is important to think critically about Islam’s desire to 

take over the world. This building very much embodies that goal. This build-

ing is meeting an Islamic(specifi cally Ismaili) moral convergence. This case 

shows how a building’s agenda colors everything about it. This case does 

not change my unifying idea. It strengthens a vision of what a building with 

CASE STUDY 03 CONCLUSION

Religions are full of bad/not useful ideas. It is important to keep this in mind 

when experiencing great religious architecture.

I really like this museum’s use of 

pattern. The patterned glazing on 

the interior courtyard is quite lovely. 

Soundproofi ng in the theater fea-

tures a handsome wood lattice 

pattern on its face. The geomet-

ric forms of the building’s exterior 

are quite strong. I think the building 

achieves it’s ambition to be a sort 

of sundial. The clean white surfaces 

combined with the clean geometric 

forms makes for excellent patterns 

of light and shadow. I  dislike how 

inward-facing this architecture is. It 

is a sort of concrete castle. It is not 
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Rue Louis Favre, 1024 Ecublens, 

Switzerland

Typology: convention center & student housing

Size:  152,470 ft2

Architect: Richter Dahl Rocha & Associés

Year:  2014

EPFL QUARTIER NORD 
SwissTech Convention Center 
Retail and Student Housing

This building is characterised by its extreme modularity: the large auditorium can be trans-

formed at will, going automatically from a full-session amphitheatre hall of 3,000 seats to a 

perfectly fl at exhibition or banquet hall of over 1,800 m2, thanks to the tipping seats. Many 

intermediate confi gurations give event organisers unparalleled fl exibility of use. 

From an architectural point of view, the construction of the Convention Center is part of a 

group of buildings forming a neighbourhood of the “city” that the EPFL has become. The 

Quartier Nord, directly served by a metro station, has a medical center, a hotel, shops and 

public spaces, creating an interface between the campus for the students who live there and 

its urban environment, like a link between the world of science and society. This is the realisa-

tion of a true “living campus” where students can live day and night, resembling the campuses 

of great universities around the world. (Rinaldi, 2014)

This project is similar to the other cases in that art is integral to it’s design. This case is dis-

similar to the other cases in that it contains a convention center.

I think the idea behind this project was to create a space that represents a model of what a 

Swiss citizen should be in relation to the world. ALL IMAGES (Rinaldi, 2014)

Situated at the northern entrance to the EPFL campus, the SwissTech 
Convention Center becomes a new landmark, a clearly identifi able ref-
erence point in the landscape. The auditorium is designed to accom-
modate up to 3,000 people, but just as importantly, it can be subdivid-
ed into alternative confi gurations to allow for a variety of smaller-scale 
events to take place simultaneously or in sequence. On the eastern 
edge of the site, student housing and commercial and service areas 
provide a clear border on the public plaza. Extending to the south to 
include the Metro station, shops and restaurants are sheltered by a 
covered gallery with the hotel and student lodgings above.
(EPFL QUARTIER NORD, 2014) 

CASE STUDY 04
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This case exemplifi es modularity in architecture executed very well. The con-

ference center is very adaptable to meet diff erent needs. Thanks to “Gala 

Systems”

technology from Canada, the auditorium can be transformed in 15 minutes, 

off ering a perfectly fl at zone or a subdivision into 330, 468, or 1,670 seat

auditoriums. This fl exibility allows several lectures to take place simultane-

ously and gives speakers the advantage of addressing rooms whose capacity 

is adapted to the number of attendees. The operation consists of sliding the 

seats under the fl oor by means of a patented system of motorised pivots hid-

den under the structure of the platforms and linked to each group of seats. All 

components are designed to ensure rigidity and stability in every confi gura-

tion. (Rinaldi, 2014)

This case exemplifi es my unifying idea of meeting moral convergences in 

design. Importantly this building’s goal is to foster human progress. It better 

accomplishes this goal by being adaptable to changing needs. This building 

also implements a lot of ‘green’ technology and methods to reduce its impact 

on the environment. 

This case strengthens my vision for what modularity in architecture can be.

CASE STUDY 04 CONCLUSION

Modularity and adaptability  in architecture is essential for making the most 

of  resources put into a building. We as designers have a responsibility to 

think about changing needs and the ‘larger picture’.

Personally I am very impressed by 

this building. A lot of Swiss pride 

went into making this building. World 

leaders in thought and science will 

likely visit this building at some point 

to attend a conference. The develop-

ers clearly wanted to impress. I think 

they were successful. The clean and 

sophisticated exterior of the con-

vention center gives off  a strong and 

uplifting civic presence. The interior 

is warmer and rougher around the 

edges to give a very comfortable at-

mosphere to the visitors. I really like 

this dichotomy. It is also echoed in 

the student housing.
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Moesgård Allé 15, 8270 

Højbjerg, Denmark

(Aarhus, Denmark)

Typology: museam

Size:  172,222 ft2

Architect: Henning Larsen Architects

Year:  2015

Moesgaard Museum

The interior of the building is designed to evoke a varied terraced landscape, 

which is inspired by archaeological excavations as they gradually unearth the 

layers of history and expose lost civilisations. The visitor can move through 

a vivid sequence of exhibitions and scientifi c experiments – like a traveller 

in time and space. The heart of the building is the foyer, which also holds a 

café with outdoor seating. From the foyer, the terraced underworld opens up 

to the light from the roof garden and the impressive view of the Aarhus Bay. 

(Archdaily, 2015)

Architecture, nature, culture and history fuse together into a comprehensive 

visitor experience. The museum’s many years of exhibition experience and 

research will be drawn upon to inform a new approach to the presentation of 

cultural history. Moesgaard Museum will be able to facilitate their knowledge 

as an institution in a way that is captivating and provocative to children, par-

ents, and grandparents. There is something for everyone regardless of their 

point of view.

With its bright courtyards, terraces and small cave-like ‘houses in the house,’ 

the museum will support and promote many new and alternative types of ex-

hibitions where the use of technology is combined with a more workshop-like 

arrangement to give visitors a glimpse of how archaeologists and ethnogra-

phers work.

Sustainability has been a signifi cant factor in the overall architectonic ar-

rangement of Moesgaard Museum. The south-facing roof surface (dubbed 

the roof facade) ensures the calculated basis for an energy-effi  cient building, 

which is designed to achieve energy class 1 status. ALL IMAGES (Archdaily, 

2015)

The Moesgaard Museum is uniquely situated in the rolling 
bucolic landscape of Skåde. With its sloping roofscape of 
grass, moss and brightly-coloured wild fl owers, the build-
ing is a powerful visual landmark perceptible even from 
the sea. (Archdaily, 2015) 

CASE STUDY 05

102

FUTURE FORUM



C
A

S
E

 S
T

U
D

Y
 0

5
   M

O
E

S
G

A
A

R
D

 M
U

S
E

U
M

103

FUTURE FORUM



C
A

S
E

 S
T

U
D

Y
 0

5
   M

O
E

S
G

A
A

R
D

 M
U

S
E

U
M

104

FUTURE FORUM



C
A

S
E

 S
T

U
D

Y
 0

5
   M

O
E

S
G

A
A

R
D

 M
U

S
E

U
M

105

FUTURE FORUM



C
A

S
E

 S
T

U
D

Y
 0

5
   M

O
E

S
G

A
A

R
D

 M
U

S
E

U
M

106

FUTURE FORUM



C
A

S
E

 S
T

U
D

Y
 0

5
   M

O
E

S
G

A
A

R
D

 M
U

S
E

U
M

107

FUTURE FORUM



C
A

S
E

 S
T

U
D

Y
 0

5
   M

O
E

S
G

A
A

R
D

 M
U

S
E

U
M

108

FUTURE FORUM



C
A

S
E

 S
T

U
D

Y
 0

5
   M

O
E

S
G

A
A

R
D

 M
U

S
E

U
M

109

FUTURE FORUM



C
A

S
E

 S
T

U
D

Y
 0

5
   M

O
E

S
G

A
A

R
D

 M
U

S
E

U
M

110

FUTURE FORUM



C
A

S
E

 S
T

U
D

Y
 0

5
   M

O
E

S
G

A
A

R
D

 M
U

S
E

U
M

111

FUTURE FORUM



C
A

S
E

 S
T

U
D

Y
 0

5
   M

O
E

S
G

A
A

R
D

 M
U

S
E

U
M

112

FUTURE FORUM



C
A

S
E

 S
T

U
D

Y
 0

5
   M

O
E

S
G

A
A

R
D

 M
U

S
E

U
M

113

FUTURE FORUM



C
A

S
E

 S
T

U
D

Y
 0

5
   M

O
E

S
G

A
A

R
D

 M
U

S
E

U
M

114

FUTURE FORUM



C
A

S
E

 S
T

U
D

Y
 0

5
   M

O
E

S
G

A
A

R
D

 M
U

S
E

U
M

This case study shows how narratives can be told through architecture. This 

museum tells the story of human development. I really like the uplifting quali-

ties in this story that are echoed in the architecture. The architecture is rising 

out of the earth quite literally. What is super useful to humanity is proper edu-

cation. This is a lifelong process. I really like how this museum is approach-

able to all demographics. It meets you. I would like my project to do the same. 

I fi nd the roof of this building quite clever. I would like to sled down it. Toggling 

uses really help a building meet diff erent needs. If you can “kill two birds with 

one stone”, you really should. 

The site of this building is quite diff erent from the site I selected for my pro-

ject. This site is a mild hill with sedimentary soils. The site I have selected is 

essentially on a risky outcropping beside a mountain. If I would like to take 

the coming from the earth idea from this project and translate it into mine, it 

would have to be more reactive to the context. 

This building reinforces my idea that architecture can truly speak.

This case will defi nitely be in mind when I think about educational progres-

sions of spaces and experiences.

CASE STUDY 05 CONCLUSION

This case shows that architecture can be very good at telling stories. 

The Moesgaard Museum tells the story of human history among others.

These stories we tell ourselves shape how we see ourselves in the world.

I personally fi nd this project quite 

fascinating. I especially like the idea 

of a grand expression being broken 

down into fairly logical components. 

The grand expression of the Moes-

gaard museum is that of a hill by a 

sea that opens to the sky. I think this 

part helps to form an iconic identity 

of a rather complex space in one’s 

mind. Most importantly it is playful 

and approachable. I mean the en-

tire project could be seen a large 

sledding hill. This underscores how 

the building truly is approachable to 

most demographics.
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Coconino County, Arizona, 

U.S.A.

Typology: observatory

Size:  N/A

Architect: James Turrell

Year:  ongoing

Roden Crater

Turrell acquired the land the crater rests on in 1977, and has since been work-

ing to transform the interior into a “naked eye observatory”. The project re-

sponds to the sky by opening up to it in a very selective manner. 

Due to the personal nature of this project it is not for the masses. It costs 

$6,500 for the full experience. This project does not align to a particular politi-

cal agenda, but it certainly opposes some by  simply existing.

This project is similar to the other cases in that art is integral to its design. 

What is diff erent about this case is that it is almost exclusively an art piece.

I think this project attempts to make a convergent experience of what it is to 

be conscious in the universe. ALL IMAGES (Miller, 2015)

Roden Crater is a gateway to observe light, time, and 
space. 
Located in the Painted Desert region of Northern Arizona, 
it is an unprecedented large-scale artwork created with-

CASE STUDY 06
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This project is quite immense, both in concept and scale. The idea of cre-

ating a space that allows one to see themselves see is out there. Aligning 

our perceptions to celestial manifestations is a cosmic relief from everyday 

drudgery. It is enlightening to see how one relates, in a very naked way, to the 

real cosmos, not the one on electronic screens. The scale of this project is 

monumental. It has taken several years to get the project to the point where 

it is today and it will take several more until completion. The fact that this is 

a result of a near singular imagination makes it all the more powerful. The 

project avoids being watered down by confl iction ‘visions’. What results is a 

very intimate and well thought out personal experience. Ultimately this space 

is an experience. That is how I would like my project to be seen. I would like to 

create an uplifting experience similar to Roden Crater.

This project addresses human needs at a high level. Humans have a need or 

a desire to know their relation to the cosmos. This space allows one to try to 

navigate that journey of discovery. These elusively esoteric descriptions of a 

lived experience do not do the experience justice. When I am thinking about 

my design project, I am thinking “Why have this be an embodied experience?”

CASE STUDY 06 CONCLUSION

Essential relationships get lost in the models we make of the world in order to 

be effi cient agents in the world. It is important to periodically realign oneself 

to these essential relationships that make that which is.

Personally I am quite disappointed 

that it costs $6,500 for the Roden 

Crater experience. This is a very ex-

clusive project that I may never get 

to experience. I would like to see 

other sky-spaces by Turrell in the 

near future. I respect Turrell’s am-

bition and persistence. This is one 

of the most timeless  and powerful 

works of architecture that exist in 

my opinion.
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Overall this process of researching and analysing case studies has been very 

educational for me. I was very selective when deciding which buildings would 

be appropriate to study. I think the projects I have chosen work well together 

to ‘triangulate’ a better understanding of what my project should be. A sort 

of outlier in the series would be Roden Crater by James Turrell. This is not 

a typical architectural project. It is more of an artistic intervention. Nonethe-

less I found it extremely informative on what kind of contextualizing power 

a built structure can have. A major aspect of what I am trying to do with my 

project is to contextualize conversations appropriately. Turrell’s work will be 

very informative moving forward. This research has not shifted my focus on 

meeting the moral convergence of design through architecture, rather it has 

strengthened my conviction that this is the direction architecture is moving(as 

it should).

The Case Study Series and the Typological Summary

These projects vary greatly. The primary difference be-
tween the projects are the sets of ideas that went into the 
making of the architecture. 

These projects vary greatly. The primary diff erence 

between the projects are the sets of ideas that went 

into the making of the architecture. Svalbard Sci-

ence Center is very utilitarian in nature. The Aga Khan 

Museum is heavily infl uenced by Islam. The EPFL 

Quartier Nord is very much a monument to scientifi c 

progress and Swiss advancement in areas of culture 

and science. There is a lot to be learned in how the 

diff erent buildings express their ideologies in both 

blatant and subtle ways. One example is that the Aga 

Khan Museum is very inward-facing like Islam itself. 

Another example would be that the Aspen Art Muse-

um embodies restraint with a very simple form that is 

broken up in very logical yet uplifting ways. I want my 

architecture to have a voice. These case studies have 

informed me on how to make architecture truly speak.

All of the case studies include some relation to art. The Sval-

bard Science Center has a permanent installation by Olafur 

Eliasson(one of my favorite working artists). This installa-

tion adds color to the dark winter days that are common up 

north. The EPFL Quartier Nord features several art installa-

tions. There are dye-sensitized solar cells that are integrated 

into the west facade of the convention center. These add a 

lot of interesting light eff ects to the interior. In the student 

housing double- or single-height spaces are closed off  with 

brilliantly coloured glass panels, continuing the polychromat-

ic theme of Catherine Bolle’s Le Chromoscope surrounding 

the courtyards in the access galleries. Three of the projects 

are Museums that house art and other installations. Roden 

Crater is an artwork in itself. These projects illustrate the 

power art has to impact people’s experience in a very open 

way. I would like my project to use this tool to meet people 

where they are, and to take them to where they need to be in 

terms of understanding of the time we live in.
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The case studies are spread 

across the world. This is 

refl ected in their varied de-

signs. Some projects are 

heavily constrained by the 

site in which they are built. 

The Svalbard Science Cent-

er has a from that is deter-

mined by how the wind pat-

terns will interact with it. The 

Aga Khan Museum aligns 

with the sun at 45 degrees 

off  the cardinal axes. This 

creates an elegant sundial 

eff ect. Roden Crater aligns 

to the cosmos in a very pre-

cise and telling way. The As-

pen Art Museum reacts to 

it’s site by fi rst bringing visi-

tors to its upper level to ex-

perience the views and get a 

bearing before descending 

through the building as if on 

a ski slope.

The functional relationships of 

these projects are very similar. 

A common theme is a hierarchy 

of spaces. Often secondary 

spaces are organized around 

a unifying communal space. 

The Aga Khan Art Museum’s 

interior courtyard illustrates this 

very well. There are very well 

designed communal spaces in 

the Svalbard Science Center as 

well. I think this fundamental re-

lationship is both functional and 

poetic. It is poetic in the sense 

that the architecture allows in-

dividual subjective experience, 

but ultimately brings people 

together to form an intersub-

jective experience rooted in 

culture.

These case studies illustrate 

how one can organize a mean-

ingful progression of spaces 

and experiences. For example 

the Aspen Art Museum fi rst 

contextualizes the visitor by 

bringing them to the roof to see 

where they are in relation to the 

beautiful mountains that sur-

round Aspen. 

 The case studies also vary 

greatly in the character of 

their cultural/social/politi-

cal context. The Svalbard 

Science center serves it’s 

community by creating civic 

space that brings people 

together during dark, long, 

hostile, and cold winters. 

The Aga Khan Museum rep-

resents the Ismaili popula-

tion in the area of Toronto. 

The Aspen Art Museum 

serves a community that re-

ally appreciates it’s art. The 

EPFL Quartier Nord cre-

ates a space where student 

can both live and study. The 

Moesgaard Museum cre-

ates a space for the com-

munity to gather and learn 

about their collective histo-

ries. 

Spatial relationships are the 

organizer of how one experi-

ences architecture. They are 

also meaningful coordinators 

of light. Natural light is a key de-

sign feature of the Moesgaard 

Museum. The interior spaces 

are organized in such a way that 

they share this light. 

Some technical issues to note 

are those of funding and ma-

teriality. James Turrell’s Roden 

Crater is still being constructed 

decades after the project was 

started. It is slow going because 

of a lack of adequate funding to 

meet the ambition of it. Materi-

ality plays a vital role in the As-

pen Art Museum. Wood brings 

a warmth to the clean spaces.
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PROGRAM 

BOTH SPACES AND RITUALS MAKE ARCHITECTURE

SPACES

Historical Progression Space (x3 [topical])

Contemporary Art Space

1500 Seat Auditorium (x3)- a space for minds to meet and converse

Secondary Small Meeting Space (x3)- a secondary space for minds to meet and converse

Private Meeting Space (x6) - a private space for minds to meet and converse

Green Rooms

Garden Spaces

Net Space

Receptions

Cafes

Cafeterias

Kitchens

Rooftop Patios

Rooftop Patio Bars

Restrooms

Support Spaces - Circulation and Mechanical [MECH.] and Such

Parking Spaces

RITUALS

PUPLIC ENGAGEMENT WITH PUBLIC ART AND HISTORY RELATED TO TOPICS

CONVERSATIONS AND PRESENTATIONS OF ALL SORTS

CULTURAL ACTIVITIES / DINING / CONFERENCES / OPEN USE TO PUBLIC
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FIGURE 3.1

FIGURE 3.2

This project will be owned and operated by The Future of Life Institute.

The primary user group is an amazing group of AI, climate, biotech, and nu-

clear weapons researchers from academia and industry, and thought leaders 

in economics, law, ethics, and philosophy. 

 •Must have a meeting space to present and discuss ideas

 •Must have space for demonstrating and working on technology

 •Must have space to live comfortably

  •4500 persons peak

  •Parking: 200 spaces

  •Physical restrictions: handicap accessible

  •Medical mental health NA

  •special social, cultural, ethnic, or economic issues before  

  •these groups or individuals: world class people, they need  

  •the utmost respect and accommodation

Staff 

 •Must have offi  ces and other useful spaces yet to be determined

 

The public is almost an equally important user group as the experts. It is im-

portant that this project would impact as many people as possible across the 

entire planet. Please see thesis narrative.

USER/CLIENT DESCRIPTION
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FIGURE 3.3

San francisco is the mixing point between the wine country to the north and the tech dominated silicon valley to the 

south. 

Situated on a peninsula separating San Francisco Bay from the Pacifi c Ocean. San Francisco is a uniquely pictur-

esque city, whose scenic attractions include the largest cultivated urban park in the country, Golden Gate Park. Its 

notoriously steep streets. traversed by the famous cable cars. are home to a remarkably diverse population. 

(sfgov.org, 2018)

San Francisco, U.S.
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FIGURE 3.4

Beijing is in the epicenter of China’s rise. It is a city both new and old. It is constantly reimagining itself as it races to-

wards the future. Dense and historically complex, Beijing is both the political and cultural center of a rising China. “It 

has both modern marvels and famous temples and gardens woven through the buzzing metropolis (the capital’s mod-

ernization drive prior to the 2008 Beijing Summer Olympics led to the creation of iconic new buildings like the CCTV 

Tower, Bird’s Nest, and Water Cube). It can be somewhat more relaxed than Shanghai or Hong Kong, but equally as 

packed with people. (Beijing, 2018)

Beijing, China
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FIGURE 3.5

FIGURE 3.6

My project will primarily focus on fostering important conversations relating to 

the primary existential threats we face.  This project this will benefi t humanity 

by facilitating better discussions about what the future should become. Part 

of what needs to adapt is people’s worldviews.

My unifying idea relates to the history of ethics in architecture. Architecture 

has historically had an ethical dimension. Builders and craftsmen helped to 

make architecture humane. The mechanization of architecture threatened 

the ethical responsibilities of architecture. I think this was an awkward middle 

stage as mechanization has developed to encompass the entirety of human 

experience when determining what problems need to be solved by architec-

ture. A lot of this ethical dimension is contained within the program of the ar-

chitecture. What is planned to occur in the building often carries more ethical 

weight than the construction of the building. 

My project will secondarily attempt to foster a global identity. Thirdly I want to 

emphasize the ways in which architecture can move people. Finally I will also 

be exploring ways to accommodate the emerging mediums in contemporary 

art that will be a colorful part of this project. 

PROJECT EMPHASIS
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CONVERSATION
change is the constant

As the environment 

around us changes we 

must adapt. We are in 

a time of the greatest 

change and develop-

ment in human history. 

The pace of technological 

progress keeps picking up 

pace. Civilization is mov-

ing forward so fast that 

the common person is 

unable to easily construct 

an appropriate worldview 

accordingly. This tension 

resultant from globalism 

has led to a sort of repul-

sion into our base modes 

of existence, such as na-

tionalism.  A basis of fact 

and responsibility must be 

instilled in how we com-

municate with one anoth-

er. We must be held ac-

countable to our actions 

and our words. 

GLOBAL IDENTITY
we are part of a whole

A problem with modern 

society is that there is a 

tendency towards isola-

tion even though we are 

becoming more con-

nected than ever. People 

like comfort. It is comfort-

able to only interact with 

people who share your 

values. This siloing is hav-

ing a devastating eff ect 

on our democracy in the 

United States and across 

the world. I would like to 

unite all humans by fram-

ing how we see ourselves 

in a more existential way. I 

would like people to take 

a step back and see how 

similar we are compared 

to the alien vastness of 

the universe. I would like 

to fi nd a universal context 

that forms a basis for a 

common understanding 

that is fruitful for conver-

sation.

IMPACT
meeting the future

There are so many people 

competing for attention 

in our age of information. 

We live in an extremely 

noisy world. Most of 

the information we get 

shouted at us from all di-

rections is straight rub-

bish. How does one cut 

through this cacophony? 

Embodied experience is 

the best way to ensure a 

connection with the other. 

It is super useful to have 

in-person conversations. 

I would like to create an 

embodied experience 

that moves people. I want 

to engage people in a very 

visceral way. I would like 

them to feel the presence 

of reality. I am open to 

them sharing this experi-

ence online with their fol-

lowers, but ultimately it is 

the embodied experience 

that matters.

ART
engaging to all

Art brings people to-

gether. Art opens up a 

space of interpretation 

that allows the viewer to 

insert themselves into 

a dialogue larger than 

themselves. This power 

is especially useful when 

one is trying to connect 

with a wide demographic. 

Even if you don’t speak 

the same language as a 

certain painter you can 

still get what they’re say-

ing. I would like to have art 

be a core element in my 

project. Art is very good at 

illustrating complex ideas 

in a very engaging and 

visceral way. I have some 

artists in mind who I would 

like to create pieces for 

this project. Zio Ziegler is 

a brilliant artist.
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Generally the goal of this thesis project is to start a dialogue about how we relate to the future. A problem I see in 

contemporary society is that there is often a great dissonance between one’s worldview and reality. This incorrect 

worldview misinforms important decisions at high levels. How one sees the world determines one’s priorities. Humans 

have been using perception combined with imagination for a long time to recognize threats on the horizon. Worlds of 

built up meaning inform one’s everyday decisions. These worlds can become detached from reality. One example is 

the self-image of middle America. During the post-war boom, manufacturing off ered an excellent income and a leg-up 

for much of American society. The worldview of these manufacturers was one that consisted primarily of static and 

identifi able objects. One lived in this particular object. One drove a particular object. One worked in a particular object 

that made particular things. People saw themselves in a world with static and dependable objects with simple paths 

of progression. This led to the creationism of a set of values that mapped onto this situation. It was thought generally 

that the amount of eff ort you put into your work would be equivalent to the rewards for that work. This idea goes well 

with piecework and physical labor. The US was in a secure position economically so one did not have to worry so 

much about external competition abroad. In the current landscape there are not simple objects one can identify as 

making up reality. The world is shifting to an emphasis on processes rather than objects. One is no longer rewarded 

much for making a thing. Rather one is rewarded greatly for creating a useful process or idea. The job landscape is 

very dynamic and rewards those who move around generally. One no longer lives in a specifi c object, but rather has 

a specifi c way of living that is home. To try to make the older worldview make sense in today’s world is like fi ghting 

gravity. It simply doesn’t map on. People sure do make eff orts to create a world around them as they see themselves. 

The US is at an all-time-low for relocation (US Census Bureau, 2016) even though jobs are moving. Further stressing 

tensions between the old and the new is the stagnant wages for the working class. Automation has consumed most 

manufacturing jobs. Automation will only increase. The US economy for the working class has turned into a service 

economy with little benefi ts or opportunities for advancement. The American Dream is dying while the rich get richer. 

The US does not sit as comfortably at the apex of the global economy. China’s economy is growing like mad. To try to 

compete with China and bring back the golden days one does not simply raise the price of steel to create pain for the 

majority of the US economy while attempting to preserve this outdated and useless self-image. I hope that my thesis 

project will illustrate that one of the most important challenges of our time is facing up to artifi cial intelligence and with 

it automation. We must move on as a country and fi nd reality before we lose ourselves in delusion.

This imperative to face the issue before us is very similar to the history of the development of nuclear weapons. The 

Manhattan Project was a useful response to the weapons race of World War II.  I would like to propose that we now 

need to focus our resources into a ‘Manhattan Project’ for Global Identity. My thesis project will illustrate what a public-

facing aspect of such an endeavor may look like. This may seem like a contradiction in terms of the secretive priorities 

of such a project. What we are lacking currently is a public awareness about the future implications of AI other than 

Hollywood depictions of killer robots. AI is the most powerful tool humans will create. We need to approach it with the 

utmost care. An aspect of humans having such a tool is that they will then be in a position to decide future of all of life. 

This is a great responsibility with more wrong answers than there are right answers. We need to converge on a frame-

work of objective morality to determine what the future should be. Further we need this to be backed by power and 

violence if necessary. The US is in a war of ideas with itself and much of the world. We need to fi nd a course through 

the mire. A goal of this project is to off er a possible compass for navigation in this mire. China and the US must come 

to a peaceful understanding.

An academic goal for my thesis project is to introduce and illustrate an objective morality in relation to architecture. 

GOALS OF THE THESIS PROJECT
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FIGURE 3.7

This has been thought about before, but I would like to add a timely addition to the lineage of attempts to create an 

architecture from the basis of ethical concerns.

A professional goal of my thesis project is to further the understanding of how a space can be fl exible over time and 

to give a proper case study for the development of this type of thinkspace. 

A personal goal of my thesis project is to further my understanding of how one can change minds. The future of con-

scious life depends on the ability of the people with useful ideas to change the minds of those with bad ideas. I do not 

claim to have all the answers, but I know that rationality is the proper way to approach the construction of a body of 

beliefs about the world. I would like to present ideas that allow others to see their bodies of beliefs in the light of ration-

ality. This might allow them to recognize the uncomfortable inconsistencies in their bodies of beliefs. This is a precari-

ous thing to attempt. Most often people with bodies of beliefs that are not based on rationality, have a thin skin when 

it comes to conversing about topics important to them. They get defensive fast because someone is deconstructing 

their world. An easy way out for this individual is delusion. They don’t have to experience the discomfort of realizing 

their reality if false and unfounded. I think the polarization of political spectrum refl ects this comfort in delusion. One 

ties themselves to comfortable delusions until they end up in ideological extremes. These positions are quite fragile in 

the light of logic. Maybe that is why there seems to be such a repulsion to logic and the values of the enlightenment in 

the modern day. People fi nd comfort in their delusions. One can’t comfortably see the world through the way of seeing 

that is rationality, because the world they hold so dear would disintegrate in front of them. Rather most often it seems 

to be the case that people choose to see the world in terms of identity. This is such a relief to those who hold such 

ridiculous beliefs about the world. They can classify the world to their heart’s desire. Labelling people and things and 

places simplifi es their worldview to such a personal thing that it doesn’t translate to others as logic does.  A worldview 

consisting of personal labels on things, places, and people is not scalable because it is based on a personal subjective 

reality rather than Truth. This identity politics leads to a direct fi ght for power. The person with the loudest voice wins 

in identity politics. It is impossible for all to converge on a common reality if what makes up reality is subjective labels. 

Rationality allows for a shared reality consisting of probabilistic facts. Beliefs about the world interrelate and build 

upon one another. What humans in the US need is a conversion from identity politics to a rational political conversa-

tion based on facts not power. If we can’t converge on the most important issues such as nuclear proliferation, climate 

change, and artifi cial intelligence, we are simply doomed.
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01 - DEFINITION OF RESEARCH DIRECTION

FIGURE 3.8

FIGURE 3.9

This project is a massive undertaking. In order to do it well I need to do a lot of 

research so that I can ultimately make informed design decisions. I take inspi-

ration from Peter Zumthor’s design studio. They are research intensive and it 

shows in the work. In order to be thorough I must defi ne a structure for how 

I will carry out my research. This all tied back to my unifying idea of meeting 

the moral convergence of design.

The project I have planned is deeply intertwined with almost everything it 

seems. First there is the core technological concern. How the development 

of artifi cial intelligence will play out in the future is unknown. What I can do is 

look to the fi eld where it is at currently. I think it is enough even to just bring 

the public up to speed on what is happening today in the fi eld of artifi cial 

intelligence. The future may seem baseless and the present is extraordinary 

enough. A large part of appreciating current developments is a need for a 

base of knowledge in which to place this new information about artifi cial in-

telligence. Everyone is at a diff erent place in terms of general world view. 

Changing how people see the world is core to my thesis project. To do this I 

need to be well informed myself.

PLAN FOR PROCEEDING
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UNIFYING IDEA TYPOLOGY HISTORICAL CONTEXT
THEORETICAL PREMISE FORUM // MUSEUM TECHNOLOGY // CULTURE

I will approach the research of my 

theoretical premise very diligent-

ly. The philosophical nature of my 

unifying idea creates a need to 

make sure a rational framework 

maps onto my thinking in this area. 

I must use Bayesian Reasoning 

to guide my thoughts around my 

theoretical premise. The nature of 

my theoretical premise is reduc-

tive in the sense that it reduces 

morality to something elusive, but 

simple. This elusive nature is a 

result of incomplete knowledge. 

Out knowledge of what is will nev-

er be complete. We must accept 

this. What is important to recog-

nize though is that withing certain 

systems truths exist. There are 

better and worse ways to set up 

society for human fl ourishing. 

I have completed a good amount 

of research into case studies of 

similar typologies to my project. 

My project is a sort of dual typol-

ogy somewhere between a con-

vention center and a museum. 

Further work needs to be done. 

As I begin to design my building, I 

will be able to react to my design 

direction. I will do the research 

appropriate to the specifi c de-

sign problems that I face. There 

is a wealth of information in what 

similar project have done before 

quite successfully. This research 

area will be very reactive and 

adaptive to where my project is 

heading specifi cally. I will  put an 

emphasis on research buildings 

that are successful in similar cli-

mates and contexts.

Human history is a very complex 

and multifaceted story. There is so 

much to learn from what has come 

before. What is really useful about 

looking at the past is that is can be 

very benefi cial in eff orts to balance 

our contemporary tendencies. 

Currently we have a tendency to 

see the world in  very narrow ways. 

We can expand our ways of seeing 

by looking to ways of seeing that 

were common in the past. These 

historical ways of seeing hold po-

etic truths about the nature of the 

cosmos. Being that we are in a time 

of great uncertainty and power it 

is useful to research into diff erent 

perspective to help see ourselves 

more clearly. This clarity will help 

us to make the right choices in re-

lation to who we want to be and 

what we are about. 
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SITE ANALYSIS PROGRAM
San Francisco | Beijing Human Behavior

The sites I have chosen for this 

project are quite unique. It is im-

portant that I respect and ad-

dress the conditions that make 

these sites unique. I have physi-

cally visited San Francisco to col-

lect various types of information. 

This visit helped me determine 

the best precise location for this 

project. I will also research the 

geology, vegetation, climate, so-

lar patterns, wildlife, culture, etc. 

of the site. The Beijing site will 

not be visited due to several con-

straints, but it will be researched 

thoroughly.

The program is heavily infl uenced 

by human behaviour. I want to 

truly impact people with how they 

interact with this space. I have a 

general sense of how to do this 

with architect, but I really need to 

get a more solid understanding 

of this aspect of architecture. I 

will talk to people about buildings 

that move them. I will research 

moving religious buildings. I will 

also look into how cinema shapes 

experience in a very engaging 

and visceral way. With something 

so complex as experience itself, it 

is important to cast my net wide 

when doing this research.
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LEGACY ANALYSIS

FIGURE 4.1
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LEGACY ANALYSIS

FIGURE 4.2
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02 - DESIGN METHODOLOGY

The design methodology I will employ moving forward will be an integration of action and observation. It will be reac-

tive and cyclical. I will open and close this process to others as this project develops. 

It is important that actions and moves I make in regards to the development of my project are well informed. A solid 

research base before I begin the design process is necessary for an effi  cient design process. Certain crucial deci-

sions need to be made from the start in a way that is clear and effi  cient. This could be thought of as framing my project 

within solid constraints. I have already converged upon the constraints of a general theoretical premise, a specifi c site, 

and a general program. This is all within the context of a very real world that has its own constraints. It is important 

to recognize the constraints I am working with from the start. It is just as important to create my own constraints to 

guide the design process.

One of the constraints I would like to implement on my design process is of necessitating intersubjective feedback 

loops. I would like my project to have an impact on people generally. I would like my project to change the way people 

see the world. A big part of being able to do this is to know where people are at to start. One of the best ways to 

understand how another sees the world is to talk to them. I would like to conduct interviews as I go to get this crucial 

information. I will interview people(single and group) on topics such as artifi cial intelligence and morality to see where 

they stand on the topics. I have a general intuition of where other people are at in their thinking, but I would like to have 

a solid ground from which to build my project.

A major aspect of my project is adaptability. This is not new in architecture. Think of the Native American teepee. It 

is a very adaptable piece of architecture. Researching adaptability in architecture will be crucial when deciding how 

my project will be composed. Certain materials and systems are better than others when it comes to adaptability. 

Historical quantitative data will be collected in regards to how certain systems integrate themselves with the climate 

I will be dealing with. I will also need to know the quantitative limits of the material I will design my project to be made 

out of. I will also need to research quantitative design standards that ensure safety and effi  ciency. Standardization is 

a big part of architecture being modular. I will need to become familiar with certain useful standards that will help to 

guide the design process. Obviously the internet will be a great resource to me, it is the largest archive of information.

Again this research will mostly be carried out on a need-based process. I would like to make the design process as 

effi  cient and informed as possible. A balance will have to be struck between research and design. I will also need to 

use creativity and intuition to fully realize this project in a way that is visionary.
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03 - DOCUMENTATION OF THE DESIGN PROCESS

FIGURE 4,3

Documentation is a useful part of the design process. No one has a perfect memory(some more than others). It is use-

ful because it allows one to contextualize what they are doing in a way that allows them to better see the processes 

that are playing out. I would like to implement documentation in my design process to get a better perspective on 

what it is I am actually doing. This documentation will consist of both verbal/written and visual information. It will be 

compiled into a multi-page collage of sorts that maps the changes of my mind in relation to this project. This will be a 

roughly chronological document. It will be preserved in both paper and digital manifestations. It will be made available 

to scholars by being posted to the internet in an accessible manner. I intend to present this document as a supplement 

that betters one’s understanding of the project as a whole. The interval for collecting this information will be aligned to 

the pace of the design progress. Who can truly say what that will be at this point? It will be topical in nature.
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04 - SPECIFIC SCHEDULE OR WORK PLAN

FIGURE 3.14

Having looked at the previous three areas of my process, I am able to assemble a

meaningful and helpful schedule for my entire thesis project. I have developed a work plan that

outlines critical stages and establishes goals and objectives for those critical stages early in the process.

This will allow me to successfully plan for the later more refl ective stages in the process which will then

have a sound, documented basis. 
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FIGURE 4.4

THESIS PROGRAM

Programming is a process leading to the statement of a design problem and 

the requirements to be met in off ering a solution.

The completed thesis program ought to stand alone as a valid point of depar-

ture for the beginning of design studies.

1. Results from Theoretical Premise/Unifying Idea Research

2. Project Justifi cation

3. Historical, Social and Cultural Context of the Thesis 

4. Site Analysis

5. Performance Criteria for Thesis Project 

6. Program Appendix 
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FIGURE 4.5

FIGURE 4.6

Changing how people see the world is core to my thesis project. To do this I 

need to be well informed myself. 

I will approach the research of my theoretical premise very diligently. The phil-

osophical nature of my unifying idea creates a need to make sure a rational 

framework maps onto my thinking in this area. I must use Bayesian Reasoning 

to guide my thoughts around my theoretical

premise. The nature of my theoretical premise is reductive in the sense that 

it reduces morality

to something elusive, but simple. This elusive nature is a result of incomplete 

knowledge. Out knowledge of what is will never be complete. We must accept 

this. What is important to  recognize though is that within certain systems 

of truth exist. There are better and worse ways to set up society for human 

fl ourishing.

I have completed research into case studies of similar typologies to my  pro-

Results from Theoretical Premise/Unifying 
Idea Research

“  Being that we are in a time of great uncertainty and power it is useful to research 

into different perspective to help see ourselves more clearly. “

ject. My project is a sort of dual typology somewhere between a convention 

center and a museum. Further work needs to be done. As I begin to design 

my building, I will be able to react to my design direction. I will do the research 

appropriate to the specifi c design problems that I face. There is a wealth 

of information in what similar projects have done before quite successfully. 

This research area will be very reactive and adaptive to where my project 

is heading specifi cally. I will put an emphasis on research buildings that are 

successful in similar climates and contexts. Human history is a very complex 

and multifaceted story. There is so much to learn from what has come before. 

What is really useful about looking at the past is that is can be very benefi -

cial in eff orts to balance our contemporary tendencies. Currently we have a 

tendency to see the world in very narrow ways. We can expand our ways of 

seeing by looking to ways of seeing that were common in the past. These 

historical ways of seeing hold poetic truths about the nature of the cosmos. 

Being that we are in a time of great uncertainty and power it is useful to 

research into diff erent perspective to help see ourselves more clearly. This 

clarity will help us to make the right choices in relation to who we want to be 

and what we are about.
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Metaphysical naturalism (also called ontological naturalism, philosophical naturalism, scientifi c materialism and anti 

supernaturalism) is a philosophical worldview, which holds that there is nothing but natural elements, principles, and 

relations of the kind studied by the natural sciences. 

Poetic naturalism is a philosophical approach to naturalism which encourages a variety of ways to talk about the world, 

using language dependent upon the aspect of reality being discussed. 

It acknowledges that the methods and terms used within one domain may not be coherent with those of another do-

main, yet both can be considered valid representations of reality. Carroll, Sean (2016). The Big Picture: On the Origins 

of Life, Meaning, and the Universe Itself. 

Poetic naturalism resolves many of the confl icts caused by the fundamental diff erences between the various branches 

of science and philosophy. For example, the universe can be described mechanically in terms of atoms obeying cer-

tain laws. This results in a deterministic universe incompatible with the concepts of choice or free will. Determinism 

is not a useful perspective for navigating the human condition, which includes value judgments and the concept of 

cause and eff ect, as it essentially posits an endless chain of unavoidable “eff ects” stemming from a single primordial 

“cause”. In spite of determinism, humans can be said to make decisions and control aspects of their environment. This 

apparent confl ict does not negate either viewpoint; they can both be said to be legitimate depending on the frame of 

reference in which we are currently operating.

The tenets of poetic naturalism can be summarized in three points:

There are many ways of talking about the world.

All good ways of talking must be consistent with one another and with the world.

Our purposes in the moment determine the best way of talking.

(Carroll, 2016)

Distinction from naturalism

Sean Carroll cites a quote which speaks to the essence of poetic naturalism’s distinction from naturalism:

“The Universe is made of stories, not atoms”

— Muriel Rukeyser, The Speed of Darkness (1968)(Carroll, 2016)

While naturalism is the “idea or belief that only natural (as opposed to supernatural or spiritual) laws and forces op-

erate in the world”, poetic naturalism understands that the way we fi nd personally relevant meaning to life does not 

naturally emerge from a purely scientifi c approach. Science is a rigorous method of fi nding what is true or false, while 

poetic naturalism encourages extending the conversation to include contemplation into what is right and wrong. It 

integrates scientifi c reasoning methods into our personal purpose-seeking and meaning-making, with an emphasis 

on Bayesian techniques.

1. Philosophical Framework 
        Poetic Naturalism
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For my thesis I will be guided by critical theory which is a philosophical approach to culture, and especially to literature, 

that seeks to confront the social, historical, and ideological forces and structures that produce and constrain it. 

History

 Sources can never be complete, but I will use of multiple sources. There is a tension in history between focus 

on unique events and generalization. Insight and interpretation are dependent on my approach. I will scrutinize as-

sumptions in a critical fashion. 

Pragmatism

 Tools of inquiry such as design are refi ned in light of communal meaning established through process of 

intersubjective validation. I will test ideas to see if they work. I will seek agreement via action. I will interpret meaning 

framed by larger goals.

Phenomenology

 I will articulate phenomena with the search for essences. My free imaginative variation will add a fruitful com-

plexity to the design process.

Design Process

I will use the design process as a strategy to test ideas and create feedback loops.

Intersubjective Consensus

I will use intersubjective consensus in my feedback loops.

2. Theoretical Framework 

3. Strategies
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Artefact - specifi c techniques  - data collection, response formats, archival treatment, analytical procedures

I will use the artefact to explore how humans relate to technology and its will-to-power.

I used various tactics for my research:

• Historical Research 

-See the historical narrative below.

• Qualitative Research  

-Intersubjective consensus.  

-Survey people’s attitudes toward AI currently.

• Simulation Research     

-Environmental simulations will be carried out in the future.

-These will be used to determine the eff ectiveness of the spatial relationships as well as to determine several consen-

sus s or e agreements upon the qualitative aspects of my project.

• Logical Argumentation 

-Objective Morality

-Global Identity as a Necessity 

-See Thesis Narrative

4. Tactics

When Will AI Exceed Human Performance?
Evidence from AI Experts
Katja Grace1,2, John Salvatier2
, Allan Dafoe1,3, Baobao Zhang3
, and Owain Evans1
1Future of Humanity Institute, Oxford Univer-
sity
2AI Impacts
3Department of Political Science, Yale Uni-
versity
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• Case Studies and Combined Strategies

Overall this process of researching and analysing case studies has been very educational for me. I was very selective 

when deciding which buildings would be appropriate to study. I think the projects I have chosen work well together to 

‘triangulate’ a better understanding of what my project should be. A sort of outlier in the series would be Roden Crater 

by James Turrell. This is not a typical architectural project. It is more of an artistic intervention. Nonetheless I found it

extremely informative on what kind of contextualizing power a built structure can have. A major aspect of what I am 

trying to do with my project is to contextualize conversations appropriately. Turrell’s work will be very informative mov-

ing forward. This research has not shifted my focus on meeting the moral convergence of design through architecture, 

rather it has strengthened my conviction that this is the direction architecture is moving(as it should). All of the case 

studies include some relation to art. The Svalbard Science Center has a permanent installation by Olafur Eliasson(one 

of my favorite working artists). This installation adds color to the dark winter days that are common up north. The 

EPFL Quartier Nord features several art installations. There are dye-sensitized solar cells that are integrated into the 

west facade of the convention center. These add a lot of interesting light eff ects to the interior. In the student hous-

ing double- or single-height spaces are closed off  with brilliantly coloured glass panels, continuing the polychromatic 

theme of Catherine Bolle’s Le Chromoscope surrounding the courtyards in the access galleries. Three of the projects 

are Museums that house art and other installations. Roden Crater is an artwork in itself. These projects illustrate the 

power art has to impact people’s experience in a very open way. I would like my project to use this tool to meet people 

where they are, and to take them to where they need to be in terms of understanding of the time

we live in. These projects vary greatly. The primary diff erence between the projects are the sets of ideas that went into 

the making of the architecture. Svalbard Science Center is very utilitarian in nature. The Aga Khan Museum is heavily 

infl uenced by Islam. The EPFL Quartier Nord is

very much a monument to scientifi c progress and Swiss advancement in areas of culture and science. There is a lot to 

be learned in how the diff erent buildings express their ideologies in both blatant and subtle ways. One example is that 

the Aga Khan Museum is very inward facing

like Islam itself. Another example would be that the Aspen Art Museum embodies restraint with a very simple form that 

is broken up in very logical yet uplifting ways. I want y architecture to have a voice. These case studies have informed 

me on how to make architecture truly speak.
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The Enigma of Health(Chapters 1&3) 

by Hans-Georg Gadamer 

Humanity is closely tied to technology. It can be diffi  cult to see clearly the distinctions between the motives of the 

tools and the motives of society. There is a rich interplay between the tendencies of technology and the needs of hu-

man society. This text[The Enigma of Health(Chapters 1&3)] by Hans-Georg Gadamer helps to articulate and make 

clearer the distinctions and implications that technology creates. One of the paths of thought that helps to fl esh out 

this landscape is the discussion of how theory connects to practice. This text also critically addresses technological 

dependence and technology’s will to power.

Chapter 1 Theory, Technology, Praxis [practice(vs theory)]

In Chapter 1 Han-Georg Gadamer begins by outlining that there is no doubt that all our knowledge begins in experi-

ence. The knowledge we possess as humans includes the sum total of the ever progressing results of science and 

lived experience. Beyond experience there is the knowledge of human culture. This is subjective knowledge. Science 

cannot fully discount subjective knowledge.

In contrast to the natural sciences all these other sources of experience have a common quality: what we learn from 

them becomes experience only when actually integrated into the practical consciousness of acting human beings. 

Scientifi c objectivity holds true in all contexts. The problem is that people are diff erent. Some things only hold true for 

an individual subject. This is the basis of knowledge.

Science that not only arises from experience but according to its own methodology can be called ‘experimental sci-

ence’.  Irrationality is seen as the frontier of science. It’s a phenomena at the frontier of the self-correcting process that 

is science. The application of science enters into all practice, but practice means not only the making of whatever one 

can make; it is also choice and decision between possibilities. Practice always has a relationship to a person’s ‘being’. 

This is refl ected in the fi gurative expression, “How are you?”. Not “What are you doing?”

Science is incomplete while practice requires instant decisions. This is very similar to the idea of an objective morality’s 

inability to make precise distinctions between what is useful and not useful at small situational scales. Practice re-

quires knowledge, which means that it is obliged to treat the knowledge available at the time as complete and certain. 

This is not the nature of scientifi c knowledge. Science is not a ‘doctrine’ but a ‘current state of research’. Conceptions 

of both theory and practice have changed since the high Middle Ages where knowledge was thought to be complete. 

Science and the arts interacted, but science still understood itself as pure theoria, knowledge sought for its own sake 

and not for its practical signifi cance. It was in the Greek idea of science that the relation between theory in this precise 

essence and practice fi rst came to a critical point as a problem. While the mathematical knowledge of the Egyptian 

geometricians or the Babylonian astronomers was nothing other than a store of knowledge that had accumulated out 

of practice and for practice, the Greeks transformed this know-how and knowledge into a knowledge of principles and 

this into demonstrable knowledge which one became aware of to enjoy for its own sake out of primary curiosity. Here 

for the fi rst time science and its application, theory and practice, parted ways.

Literature Review
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Science makes possible knowledge directed to the power of making, a knowing mastery of nature. This is technology. 

And this is precisely what practice is not. The scientifi c mastery of nature has at this moment acquired proportions 

which qualitatively diff erentiated the twentieth and twenty fi rst centuries from earlier centuries. Science has become 

today the primary productive factor of the human economy. We dominate nature rather than nature dominating us. 

We bring about irreversible developments on large scale. With great power comes great responsibility. “Science can 

only be responsible for what it alone has always been responsible for - that is, in all these matters, to recognize and to 

seize task for inquiry, thereby serving the science and practical mastery of problems which it and its application have 

created.” We politically decide what to do with the power of technology and science. Today one sees science itself in 

confl ict with our human consciousness of value. Genetic engineering creates great responsibility with great power. We 

don’t always see the power behind new developments. 

Science brings about two reactions : mass critique from culture , and superstitious faith in science which strengthens 

the technocratic unscrupulousness with which technical know-how spreads without restraint. There is a common 

ground to be found. In both respects science must carry on a kind of demythologization of itself and indeed by its very 

own means: critical information and methodical discipline. Issues such as the city, the environment, population growth, 

the world food supply, problems of the aged, etc, thus justly acquire a privileged place among the scientifi c themes of 

our knowledge of man. Nuclear weapons seem to be an exception to the story of benefi cial science. 

More of life is being dominated by technical domination where rational automata take the place of the personal de-

cision of individuals and groups. The more rationally the organizational forms of life are shaped, the less is rational 

judgement exercised and trained among individuals. There are less opportunities to make decisions. Technology be-

haves as applied science. The more strongly the sphere of application becomes rationalized, the more does proper 

exercise of judgement along with practical experience in the proper sense of the term fail to take place. Users become 

dependent on the correct functioning of technology. This is a precarious situation that requires a certain balancing. It 

is important to be aware of our precarious situation. 

Specialization leads to a siloing of information. The specialist is a lay-person in relation to the rest of knowledge. In-

formation is being created like crazy. No one today can imagine that we are really able to perfect the integration we 

require for our knowledge of humankind. Our progress of knowledge is subject to the law of increasing specializa-

tion and, hence, to increasing obstacles to comprehensiveness. There is a responsibility in science to fi nd relevant 

information. There is an abundance of information which must be communicated in a responsible way. The mediator 

plays an important role. If no one other than the specialist is able to judge the specialist, and if even misadventures or 

mistakes can be criticised only by specialists - one thinks of the ‘malpractice’ of doctors or architects - an area thereby 

had become in a precise sense autonomous.

The action of human beings - that is, the conscious use of human knowledge and know-how for the preservation of 

health or social equilibrium, particularly peace- manifestly lacks a unifi ed scientifi c basis. It is inevitable that it seeks at 

times to create this for itself by means of assumptions about a world-view. The soft sciences are especially vulnerable 

to bias. We as humans need a vision for ourselves. This corrects scientifi c dogmatism. I hope to facilitate a creation of 

a useful vision of the future with my project.

Humans and animals behave on a gradient of self awareness. Humans are an extraordinary species. Human culture 

can be thought of as diff erentiated models of human eccentricity worked out. Humans embody themselves and have 

singular knowledge of experience not accessible to science. It is true that human consciousness itself, in addition, can 

in a complicated way be made the object of natural-scientifi c research. Information theory and machine technology 

can become fruitful for research about human beings since they clarify the functional mode of human consciousness 

through their models. It is possible that the boundary of man and machine will fully disappear in relation to cybernet-
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ics. With regard to this point one must take to heart Steinbuch’s warning that fundamentally there are ‘no insights of 

automation theory or language theory which make possible any diff erentiation between what man can do and what 

automation cannot do.’

‘Can’ a machine have desires? Ask a heat-seeking missile.

Is the perfected automation the ideal of a useful human being? Throughout much of the labor process it is in fact an 

ideal substitute for the power of human labor; and one of the greatest problems of the future - comparable to what 

occurred after the introduction of mechanical looms - may become that of integrating these machines into economic 

and social life. Increasing automation is a driving force behind the increasing economic divide in the U.S. Inequality is 

the most pressing social problem of our time.

Humans are self-aware while machines are not. Language is a multi-use objective tool. The ability to behave theoreti-

cally is in itself a part of what makes us human. Imagination and a distancing allowed humans to progress.

There is a problem of integration between knowing and doing. General rules must be applied in judgement and this 

is not a matter of learning or teaching, it is a matter of power of judgement. All practical decisions of human beings 

depend indeed on their general knowledge. Judgement and wisdom are crucial to practice even if they cannot be vali-

dated scientifi cally very easily. Doctors must maintain and restore a natural equilibrium and interact with patients who 

need to be treated. Craftsmen can easily say the job is done while doctors are involved in a complex process where 

there is not destination and everything becomes intertwined with social and psychological aff airs. The clinical medical 

apparatus replaced the friendly doctor. The doctor is more like the artist than the scientist in that they are valued by 

their wisdom of judgement, not purely rationality.

“Machines can’t forget so they can’t think like us”  Yes machines can have working memory because they do. Bayesian 

reasoning can and has been implemented in machines no?

3 The problem of intelligence

Philosophers see intelligence through the frameworks of the past. While doctors or psychologist employ the concept 

of intelligence in a specifi c manner that is clearly defi ned by the phenomena described, the philosopher aks how the 

concept of intelligence has already been shaped as such, and enquires after the prior articulation of the world of 

experience implicitly contained in the concept itself. Both scientifi c and everyday language use the concept of intel-

ligence as that which is appropriately employed to measure performance: it expresses a general ability which is not 

determined by any particular capacity or by its relation to any particular objects of thought. It is a matter of useful 

ways of talking.

Greek philosophy never developed a formal concept of intelligence. They had a word for the bees’ and ants’ aware-

ness of time in gathering food. This is good step towards intelligence. Forgoing instant gratifi cation shows a certain 

intelligence. Setting goals and taking responsibility for them is intelligent. 

The concept of intelligence seems to be still bound up with the totality of what it is to be human.

In psychology of the 18th century the soul was thought to have ‘mental faculties’. In contrast:

Intelligence is a way of life in which each person situates himself or herself; it is so constitutive of our being human at 

all that we do not have that distant towards it which would enable us to choose whether to use it or not to pursue it, 

to bring it into play or not to do so.
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It is true that some sort of ability to stand back from oneself is a fundamental prerequisite for linguistic orientation 

in the world, and in this sense all refl ection is in fact freedom. I would like to create a space that opens up this space 

of imagination to allow one to see the world diff erently. For the linguistic character of our relationship to the world is 

undoubtedly closely bound up with the nature of our intelligence. Intelligent systems often have goals. Intelligence is 

a contextual descriptor of doing the right thing at the right time. Machines can be as intelligent as humans. Gadamer 

does not defi ne intelligence very clearly. I think that this if of a piece with the public’s misperceptions about artifi cial 

intelligence. It is important to break apart conceptions about intelligence with my project in order to create a more 

coherent and cohesive view of what intelligence means in the minds of the viewer.

Summary

From these chapter can be gleaned a certain clarity in how to talk about how technology has impacted human life. It 

is important to be aware of the distinct dangers that technology poses and how to communicate these to others. Our 

dependency on technology must be appreciated for what it is. Technology often pushed society into new terrain of be-

ing that must be acclimated to. It is important to recognize the control points of such developments in order to ensure 

human fl ourishing is maximal for the situation. Gadamer gives a useful framework of thought around the practice of 

making decisions with imperfect knowledge. This is important to be aware of in a probabilistic and fast-paced world. 

We zig and we zag, it is the process that is important. We must build faith in institutions that matter. It is important to 

be able to see and translate the big picture to others. It is important to foster this sort of thinking and Gadamer has 

gives some very useful ideas to this end. (Gadamer, 2006)

The Question Concerning Technology
Essay by Martin Heidegger 

This text primarily gives a good explanation of technology’s will to power. Technology is not value free and has a will of 

its own. It is important to break down the models of the world we have built so we can have a clearer picture of reality. 

Heidegger gives useful ways of communicating this in his essay “The Question Concerning Technology”. These ideas 

are very useful articulations.

Heidegger begins his essay by stating that “Questioning builds a way.”. He is emphasizing that his process moving 

forward is more important than lingering on the small elements. This is similar to the design process and life in general. 

The process is of utmost importance. The way is a way of thinking. The essay attempts to put the reader’s human 

existence in relation with the essence of technology.  “When we can respond to this essence, we shall be able to expe-

rience the technological within its own bounds.” This is very similar to the importacne of attempting to put the people 

into a truer relationship with technology.

The essay goes on to say that in order to be fully in experience with technology we must see it in a critical manner. This 

is incorrect in that one could experience technology with a certain large and neutral awareness. Heidegger then goes 

on to say that everybody knows that technology is (1) a means to an end and (2) a human activity. This could be called 

the instrumental and anthropological defi nition of technology. “Everything depends on our manipulating technology in 

the proper manner as a means. We will, as we say, “get” technology “spiritually in hand.” We will master it. The will to 

mastery becomes all the more urgent the more technology threatens to slip from human control.”  This is quite relevant 

to the challenges we face reducing the negative aspects of human technological development. 

The instrumental defi nition of technology is correct, but it does not reveal the entirety of the true nature of technology. 

The process then furthers instrumentality or a means to end end as intrinsically tied to the idea of causality.
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Heidegger then states that: “For centuries philosophy has taught that there are four causes: (1) the causa materialis, 

the material, the matter out of which, for example, a silver chalice is made; (2) the causa formalis, the form, the shape 

into which the material enters; (3) the causa fi nalis, the end, for example, the sacrifi cial rite in relation to which the chal-

ice required is determined as to its form and matter; (4) the causa effi  ciens, which brings about the eff ect that is the 

fi nished, actual chalice in this instance, the silversmith. What technology is, when represented as a means, discloses 

itself when we trace instrumentality back to fourfold causality.”

This is one aspect of the nature of causality. Causality is a useful way of talking about the relational property between 

disparate events. Fittingly Heidegger then goes on to say,” But suppose that causality, for its part, is veiled in dark-

ness with respect to what it is? Certainly for centuries we have acted as though the doctrine of the four causes had 

fallen from heaven as a truth as clear as daylight. But it might be that the time has come to ask, Why are there just four 

causes? In relation to the aforementioned four, what does “cause” really mean? From whence does it come that the 

causal character of the four causes is so unifi edly determined that they belong together?”

These causes get tripped up on mixing diff erent ways of talking. Materiality, shape, ritual, and fabrication are all dis-

tinct ways of seeing the world. Heidegger describes these as ways of being. “The modes of occasioning, the four 

causes, are at play, then, within bringing forth. Through bringing-forth, the growing things of nature as well as whatever 

is completed through the crafts and the arts come at any given time to their appearance.”

“But how does bringing-forth happen, be it in nature or in handwork and art? What is the bringing-forth in which the 

fourfold way of occasioning plays? Occasioning has to do with the presencing [Anwesen] of that which at any given 

time comes to appearance in bringing-forth. Bringing-forth brings hither out of concealment forth into unconcealment. 

Bringing-forth comes to pass only insofar as something concealed comes into unconcealment. This coming rests and 

moves freely within what we call revealing [das Entbergen]. The Greeks have the word ale¯theia for revealing. The Ro-

mans translate this with veritas. We say “truth” and usually understand it as the correctness of an idea. But where have 

we strayed to? We are questioning concerning technology, and we have arrived now at ale¯theia, at revealing. What 

has the essence of technology to do with revealing? The answer: everything. For every bringing-forth is grounded 

in revealing. Bringing-forth, indeed, gathers within itself the four modes of occasioning – causality – and rules them 

throughout. Within its domain belong end and means, belongs instrumentality. Instrumentality is considered to be the 

fundamental characteristic of technology. If we inquire, step by step, into what technology, represented as means, 

actually is, then we shall arrive at revealing. The possibility of all productive manufacturing lies in revealing. Technology 

is therefore no mere means. Technology is a way of revealing. If we give heed to this, then another whole realm for the 

essence of technology will open itself up to us. It is the realm of revealing, i.e., of truth.”

This is a revealing of a convergence of needs. “Technology is a mode of revealing. Technology comes to presence 

[West] in the realm where revealing and unconcealment take place, where ale¯theia, truth, happens”

“: Of what essence is modern technology that it happens to think of putting exact science to use? What is modern 

technology? It too is a revealing. Only when we allow our attention to rest on this fundamental characteristic does that 

which is new in modern technology show itself to us.” The revealing that rules in modern technology is a challenging 

which puts to nature the unreasonable demand that it supply energy that can be extracted and stored as such. This 

is true in the sense that technology we would like, what we would like revealed, requires a lot of energy. This is not a 

balanced view of technology though, as humans are a part of the balancing.

“This setting-upon that challenges forth the energies of nature is an expediting [Fördern], and in two ways. It expe-
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dites in that it unlocks and exposes. Yet that expediting is always itself directed from the beginning toward furthering 

something else, i.e., toward driving on to the maximum yield at the minimum expense. “ Effi  ciency and diff erent ways 

of seeing nature is a major aspect of technology.

“Everywhere everything  is ordered to stand by, to be immediately at hand, indeed to stand there just so that it may 

be on call for a further ordering. Whatever is ordered about in this way has its own standing. We call it the standing-

reserve [Bestand]. The word expresses here something more, and something more essential, than mere “stock.” The 

name “standing-reserve” assumes the rank of an inclusive rubric. It designates nothing less than the way in which 

everything presences that is wrought upon by the challenging revealing. Whatever stands by in the sense of standing-

reserve no longer stands over against us as object.”A way of seeing is a universe in itself.

“. But man does not have control over un-concealment itself, in which at any given time the real shows itself or with-

draws. The fact that the real has been showing itself in the light of Ideas ever since the time of Plato, Plato did not 

bring about. The thinker only responded to what addressed itself to him.” Truth is not controlled, but the way of seeing 

is. Humans can also be involved in this technological way of seeing. They can be seen as components of a machine 

of sorts.

“We now name that challenging claim which gathers man thither to order the self-revealing as standing-reserve: “Ge-

siell” [Enframing].”

So Heidegger labels this model or way of seeing the world in a technological lense as enframing. We may not realise 

we have on this way of seeing. This is similar to children who grow up abused and are not aware of their abusive child-

hood as abnormal because they cannot see outside of it. It is important to awaken a recognition that we are seeing 

through models.

“Enframing means the gathering together of that setting-upon which sets upon man, i.e., challenges him forth, to reveal 

the real, in the mode of ordering, as standing-reserve. Enframing means that way of revealing which holds sway in the 

essence of modern technology and which is itself nothing technological. On the other hand, all those things that are 

so familiar to us and are standard parts of an assembly, such as rods, pistons, and chassis, belong to the technological. 

The assembly itself, however, together with the aforementioned stockparts, falls within the sphere of technological 

activity; and this activity always merely responds to the challenge of Enframing, but it never comprises Enframing itself 

or brings it about” The way of seeing that is modern physics was the herald for Enframing.

“If modern physics must resign itself ever increasingly to the fact that its realm of representation remains inscrutable 

and incapable of being visualized, this resignation is not dictated by any committee of researchers. It is challenged 

forth by the rule of Enframing, which demands that nature be orderable as standing-reserve. Hence physics, in all its 

retreating from the representation turned only toward objects that has alone been standard till recently, will never be 

able to renounce this one thing: that nature reports itself in some way or other that is identifi able through calculation 

and that it remains orderable as a system of information. “ Because the essence of modern technology lies in Enfram-

ing, modern technology must employ exact physical science. Through its so doing, the deceptive illusion arises that 

modern technology is applied physical science. This illusion can maintain itself only so long as neither the essential 

origin of modern science nor indeed the essence of modern technology is adequately found out through questioning.

“Enframing, as a challenging-forth into ordering, sends into a way of revealing. Enframing is an ordaining of destining, 

as is every way of revealing. Bringing-forth, poie¯sis, is also a destining in this sense. Always the unconcealment of 

that which is goes upon a way of revealing. Always the destining of revealing holds complete sway over man But that 

destining is never a fate that compels. For man becomes truly free only insofar as he belongs to the realm of destin-
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ing and so becomes one who listens and hears [Hörender], and not one who is simply constrained to obey [Höriger].

The essence of freedom is originally not connected with the will or even with the causality of human willing. Freedom 

governs the open in the sense of the cleared and lighted up, i.e., of the revealed. It is to the happening of revealing, 

i.e., of truth, that freedom stands in the closest and most intimate kinship. All revealing belongs within a harboring and 

a concealing. But that which frees – the mystery – is concealed and always concealing itself. All revealing comes out 

of the open, goes into the open, and brings into the open. The freedom of the open consists neither in unfettered 

arbitrariness nor in the constraint of mere laws. Freedom is that which conceals in a way that opens to light, in whose 

clearing there shimmers that veil that covers what comes to presence of all truth and lets the veil appear as what veils. 

Freedom is the realm of the destining that at any given time starts a revealing upon its way.” It is important to free the 

people from their misperceptions about their relationship to technology and responsibility.

“The rule of Enframing threatens man with the possibility that it could be denied to him to enter into a more original 

revealing and hence to experience the call of a more primal truth. Thus, where Enframing reigns, there is danger in 

the highest sense. But where danger is, grows The saving power also. Let us think carefully about these words of 

Hölderlin. What does it mean “to save”? Usually we think that it means only to seize hold of a thing threatened by ruin, 

in order to secure it in its former continuance. But the verb “to save” says more. “To save” is to fetch something home 

into its essence, in order to bring the essence for the fi rst time into its genuine appearing. If the essence of technology, 

Enframing, is the extreme danger; and if there is truth in Hölderlin’s words, then the rule of Enframing cannot exhaust 

itself solely in blocking all lighting-up of every revealing, all appearing of truth. Rather, precisely the essence of tech-

nology must harbor in itself the growth of the saving power. But in that case, might not an adequate look into what 

Enframing is as a destining of revealing bring into appearance the saving power in its arising? In what respect does the 

saving power grow there also where the danger is? Where something grows, there it takes root, from thence it thrives. 

Both happen concealedly and quietly and in their own time. But according to the words of the poet we have no right 

whatsoever to expect that there where the danger is we should be able to lay hold of the saving power immediately 

and without preparation. Therefore we must consider now, in advance, in what recpect the saving power does most 

profoundly take root and thence thrive even in that wherein the extreme danger lies, in the holding sway of Enframing. 

In order to consider this, it is necessary, as a last step upon our way, to look with yet clearer eyes into the danger. Ac-

cordingly, we must once more question concerning technology. For we have said that in technology’s essence roots 

and thrives the saving power.”

But if this destining, Enframing, is the extreme danger, not only for man’s coming to presence, but for all revealing as 

such, should this destining still be called a granting? Yes, most emphatically, if in this destining the saving power is said 

to grow. Every destining of revealing comes to pass from out of a granting and as such a granting. For it is granting that 

fi rst conveys to man that share in revealing which the coming-to-pass of revealing needs.

But might there not perhaps be a more primally granted revealing that could bring the saving power into its fi rst shining 

forth in the midst of the danger, a revealing that in the technological age rather conceals than shows itself? There was 

a time when it was not technology alone that bore the name techne¯. Once that revealing that brings forth truth into 

the splendor of radiant appearing also was called techne¯. Once there was a time when the bringing-forth of the true 

into the beautiful was called techne¯. And the poie¯sis of the fi ne arts also was called techne¯.

Could it be that the fi ne arts are called to poetic revealing? Could it be that revealing lays claim to the arts most pri-

mally, so that they for their part may expressly foster the growth of the saving power, may awaken and found anew our 

look into that which grants and our trust in it?

Whether art may be granted this highest possibility of its essence in the midst of the extreme danger, no one can 

tell. Yet we can be astounded. Before what? Before this other possibility: that the frenziedness of technology may 
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entrench itself everywhere to such an extent that someday, throughout everything technological, the essence of 

technology may come to presence in the coming-to-pass of truth.

Because the essence of technology is nothing technological, essential refl ection upon technology and decisive con-

frontation with it must happen in a realm that is, on the one hand, akin to the essence of technology and, on the other, 

fundamentally diff erent from it. Such a realm is art. “

Artworks and the aesthetic revealing they create in conjunction with the spectator, grant human beings access to the 

essence - that is, the fundamental forms and processes - of appearing. 

Or to put it another way, artworks do not simply disclose themselves as the multidimensional entities they are; in ad-

dition they also disclose the fundamental forms and process of al revealing in general. They open up a connection to 

truth. 

This text is very informative to the design process. It rigorously articulates how technological ways of seeing pose 

a danger to the human project. It is diffi  cult to recognise these varied ways of seeing and how they impact how we 

interact with the world.The poetic power of art to deconstruct how one sees the world in a way that creates a more 

cohesive way of engaging with the world while fostering a sense of responsibility for it is very useful.

(Heidegger, 1977)

How AI can be a force for good
Mariarosaria Taddeo 

Luciano Floridi

Science  24 Aug 2018:

Vol. 361, Issue 6404, pp. 751-752

DOI: 10.1126/science.aat5991

This article addresses questions surrounding the social implications of artifi cial intelligence and the means by which 

proper regulation may be carried out. It begins by defi ning artifi cial intelligence and then goes on to explain the impli-

cations of delegating responsibility to AI agents. The article then discusses how AI is becoming an omnipresent force 

in our daily lives of which the ethical implication are broad and mostly unresolved. The following text will be reviewing 

this article and how it relates to changing how people see the world.

The world needs answers now. We must fi gure this out as soon as possible. The author(s) begin with the following 

statement:”Artifi cial intelligence (AI) is not just a new technology that requires regulation. It is a powerful force that is 

reshaping daily practices, personal and professional interactions, and environments. For the well-being of humanity it 

is crucial that this power is used as a force of good. Ethics plays a key role in this process by ensuring that regulations 

of AI harness its potential while mitigating its risks.”

A lot of misconceptions exist about artifi cial intelligence. AI may be defi ned several diff erent ways. “Get its defi nition 

wrong, and any assessment of the ethical challenges of AI becomes science fi ction at best or an irresponsible distrac-

tion at worst, as in the case of the singularity debate. “ The authors off er the following defi nition:

”A scientifi cally sound approach is to draw on its classic defi nition (1) as a growing resource of interactive, autonomous, 

self-learning agency, which enables computational artifacts to perform tasks that otherwise would require human in-

telligence to be executed successfully (2). AI can then be further defi ned in terms of features such as the computa-
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tional models on which it relies or the architecture of the technology. But when it comes to ethical and policy-related 

issues, the latter distinctions are unnecessary (3). On the one hand, AI is fueled by data and therefore faces ethical 

challenges related to data governance, including consent, ownership, and privacy. These data-related challenges may 

be exacerbated by AI, but would occur even without AI. On the other hand, AI is a distinct form of autonomous and 

self-learning agency and thus raises unique ethical challenges. The latter are the focus of this article.” As a distinct 

form of autonomous and self-learning agency AI must be allocated a certain amount of respect and consideration 

when planning for the future ethical treatment of such technology.

“The ethical debate on AI as a new form of agency dates to the 1960s (2, 4). Since then, many of the relevant problems 

have concerned delegation and responsibility. As AI is used in ever more contexts, from recruitment to health care, 

understanding which tasks and decisions to entrust (delegate) to AI and how to ascribe responsibility for its perfor-

mance are pressing ethical problems. At the same time, as AI becomes invisibly ubiquitous, new ethical challenges 

emerge. The protection of human self-determination is one of the most relevant and must be addressed urgently. The 

application of AI to profi le users for targeted advertising, as in the case of online service providers, and in political 

campaigns, as unveiled by the Cambridge Analytica case, off er clear examples of the potential of AI to capture users’ 

preferences and characteristics and hence shape their goals and nudge their behavior to an extent that may under-

mine their self-determination.”  The tools being built in the marketing industry currently are an extremely dangerous 

form of social manipulation at a scale that is applicable to a push-to-start dictatorship of sorts.

Delegation and Responsibility

“AI applications are becoming pervasive. Users rely on them to deal with a variety of tasks, from delivering goods to 

ensuring national defense (5). Assigning these tasks to AI brings huge benefi ts to societies (see the photo). It lowers 

costs, reduces risks, increases consistency and reliability, and enables new solutions to complex problems. For exam-

ple, AI applications can lower diagnostic errors by 85% in breast cancer patients (6), and AI cybersecurity systems 

can reduce the average time to identify and neutralize cyberattacks from 101 days to a few hours (5). However, delega-

tion may also lead to harmful, unintended consequences, especially when it involves sensitive decisions or tasks (7, 8) 

and excludes or even precludes human supervision (3). The case of COMPAS, an AI legal system that discriminated 

against African-American and Hispanic men when making decisions about granting parole (9), has become infamous. 

Robust procedures for human oversight are needed to minimize such unintended consequences and redress any 

unfair impacts of AI.” We must be aware of the elevation we are at technologically. If the ground below our feet, so to 

speak, were to fall away or turn on us it would be disastrous. Our precarious situation must be appreciated in order 

to be addressed.

“Still, human oversight is insuffi  cient if it deals with problems only after they occur. Techniques to explain AI and 

predict its outcomes are also needed. The Explainable Artifi cial Intelligence program of DARPA (Defense Advanced 

Research Project Agency) is an excellent example. The goal of this program is to defi ne new techniques to explain the 

decision-making processes of AI systems. This will enable users to understand how AI systems work, and designers 

and developers to improve the systems to avoid mistakes and mitigate the risks of misuse. To be successful, similar 

projects must include an ethical impact analysis from the beginning, to assess AI’s benefi ts and risks and defi ne guid-

ing principles for an ethically sound design and use of AI.” A certain level of education or awareness is necessary to 

implement AI as a decision-maker in a safe manner. 

“The eff ects of decisions or actions based on AI are often the result of countless interactions among many actors, 

including designers, developers, users, software, and hardware. This is known as distributed agency (10). With dis-

tributed agency comes distributed responsibility. Existing ethical frameworks address individual, human responsibility, 

with the goal of allocating punishment or reward based on the actions and intentions of an individual. They were not 

developed to deal with distributed responsibility.” This is an interesting point.

“Only recently have new ethical theories been defi ned to take distributed agency into account. The proposed theories 

rely on contractual and tort liability (11) or on strict liability (12) and adopt a faultless responsibility model. This model 
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separates responsibility of an agent from their intentions to perform a given action or their ability to control its out-

comes, and holds all agents of a distributed system, such as a company, responsible. This is key when considering the 

case of AI, because it distributes moral responsibility among designers, regulators, and users. In doing so, the model 

plays a central role in preventing evil and fostering good, because it nudges all involved agents to adopt responsible 

behaviors.” This could be applied to society as a whole. We inherently have a responsibility. It is diffi  cult to appreciate 

that we are actors in a real world. We may not have bad intentions, but we surely may produce evil with indiff erence. 

This form of accountibly described above would be a useful shift in the way we approach responsibility of harm done 

systematically.

“Establishing good practices for delegation and defi ning new models to ascribe moral responsibility are essential to 

seize the opportunities created by AI and address the related challenges, but they are still not enough. Ethical analy-

ses must be extended to account for the invisible infl uence exercised by AI on human behavior.

“

Humans are often not self-aware. This is a precarious situation that is open to manipulation. This must be changed or 

protected. 

Invisibility and Infl uence

“AI supports services, platforms, and devices that are ubiquitous and used on a daily basis. In 2017, the International 

Federation of Robotics suggested that by 2020, more than 1.7 million new AI-powered robots will be installed in fac-

tories worldwide. In the same year, the company Juniper Networks issued a report estimating that, by 2022, 55% of 

households worldwide will have a voice assistant, like Amazon Alexa.

As it matures and disseminates, AI blends into our lives, experiences, and environments and becomes an invisible 

facilitator that mediates our interactions in a convenient, barely noticeable way. While creating new opportunities, 

this invisible integration of AI into our environments poses further ethical issues. Some are domain-dependent. For 

example, trust and transparency are crucial when embedding AI solutions in homes, schools, or hospitals, whereas 

equality, fairness, and the protection of creativity and rights of employees are essential in the integration of AI in the 

workplace. But the integration of AI also poses another fundamental risk: the erosion of human self-determination due 

to the invisibility and infl uencing power of AI. “

It is entirely possible that a shift of agency from individual to corporation could take place at scale. This is a gradient 

and already has happened to some degree in some demographics. The motivations of self are open to infl uence. To 

do this with such precision at scale is immensely powerful. This is especially threatening to democratic notions of 

free-will and self-determination.

“This invisibility enhances the infl uencing power of AI. With their predictive capabilities and relentless nudging, ubiqui-

tous but imperceptible, AI systems can shape our choices and actions easily and quietly. This is not necessarily det-

rimental. For example, it may foster social interaction and cooperation (13). However, AI may also exert its infl uencing 

power beyond our wishes or understanding, undermining our control on the environment, societies, and ultimately on 

our choices, projects, identities, and lives. The improper design and use of invisible AI may threaten our fragile, and yet 

constitutive, ability to determine our own lives and identities and keep our choices open.”

We will be manipulated by AI regardless. We must manipulate ourselves towards a better future. This could be ex-

tremely useful. The question then becomes: who decides the motivations of such powerful infl uencers on the human 

will?

Translational Ethics

“To deal with the risks posed by AI, it is imperative to identify the right set of fundamental ethical principles to inform 

the design, regulation, and use of AI and leverage it to benefi t as well as respect individuals and societies. It is not an 
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easy task, as ethical principles may vary depending on cultural contexts and the domain of analysis. This is a problem 

that the IEEE Global Initiative on Ethics of Autonomous and Intelligent Systems (14) tackles with the aim of advanc-

ing public debate on the values and principles that should underpin ethical uses of AI.” There is defi nitely a tension 

between regulating at a national and a global level. Incentives might converge on the latter. Who will enforce these?

“More important, some agreement on the fundamental principles is emerging. A recent comparative analysis (15) of 

the main international initiatives focusing on AI ethics highlights substantive overlap of the principles endorsed by 

these initiatives and some of the key principles of bioethics, namely benefi cence, nonmalefi cence, autonomy, and jus-

tice. There is reason to be optimistic about further convergence, as other principles may be extracted from the Univer-

sal Declaration of Human Rights. This convergence will foster coherence, and hence compatibility, of diff erent ethical 

frameworks for AI and provide overarching ethical guidance for the design, regulations, and uses of this technology.

Once identifi ed, ethical principles must be translated into viable guidelines to shape AI-based innovation. Such transla-

tion has precedents, especially in medicine, where translational research goes “from bench to bedside,” building on 

research advances in biology to develop new therapies and treatments. Likewise, translational ethics builds on aca-

demic advances to shape regulatory and governance approaches. This approach underpins the forthcoming recom-

mendations for the ethical design and regulation of AI to be issued by the AI4People project.

Launched in the European Parliament in February 2018, AI4People was set up to help orient AI toward the good of so-

ciety and everyone in it. The initiative combines eff orts of a scientifi c committee of international experts and a forum of 

stakeholders, in consultation with the High-Level Expert Group on Artifi cial Intelligence of the European Commission, 

to propose a series of concrete and actionable recommendations for the ethical and socially preferable development 

of AI.

A translational ethics of AI needs to formulate foresight methodologies to indicate ethical risks and opportunities and 

prevent unwanted consequences. Impact assessment analyses are an example of this methodology. They provide a 

step-by-step evaluation of the impact of practices or technologies deployed in a given organization on aspects such 

as privacy, transparency, or liability.

Foresight methodologies can never map the entire spectrum of opportunities, risks, and unintended consequences of 

AI systems, but may identify preferable alternatives, valuable courses of action, likely risks, and mitigating strategies. 

This has a dual advantage. As an opportunity strategy, foresight methodologies can help leverage ethical solutions. 

As a form of risk management, they can help prevent or mitigate costly mistakes, by avoiding decisions or actions that 

are ethically unacceptable. This will lower the opportunity costs of choices not made or options not seized for lack of 

clarity or fear of backlash.

Ethical regulation of the design and use of AI is a complex but necessary task. The alternative may lead to devaluation 

of individual rights and social values, rejection of AI-based innovation, and ultimately a missed opportunity to use AI 

to improve individual wellbeing and social welfare. Humanity learned this lesson the hard way when it did not regulate 

the impact of the industrial revolution on labor forces, and also when it recognized too late the environmental impact 

of massive industrialization and global consumerism. It has taken a very long time, social unrest, and even revolutions 

to protect workers’ rights and establish sustainability frameworks.

The AI revolution is equally signifi cant, and humanity must not make the same mistake again. It is imperative to address 

new questions about the nature of post-AI societies and the values that should underpin the design, regulation, and 

use of AI in these societies. This is why initiatives like the abovementioned AI4People and IEEE projects, the European 

Union (EU) strategy for AI, the EU Declaration of Cooperation on Artifi cial Intelligence, and the Partnership on Artifi cial 

Intelligence to Benefi t People and Society are so important. A coordinated eff ort by civil society, politics, business, 

and academia will help to identify and pursue the best strategies to make AI a force for good and unlock its potential 

to foster human fl ourishing while respecting human dignity.”

This article is well balanced and timely. One method of implementation in terms of idea propagation and political sup-

port is a truly public-facing project that invites people to get involved and feel the responsibility they have as global 

citizens to ensure that this technological development unfolds in a benefi cial , equitable, and humanistic manner. This 

is possible and timely.

 (Taddeo, 2018)
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Architecture of a Technodemocracy: How 
Technology and Democracy Can Revolu-
tionize Governments, Empower the 100%, 
and End the 1% System
by Jason Hanania

I think this piece of writing is an elegant exploration of what could possibly replace our current form of government 

in the United States. I defi nietely see that the momentum of our time is a a certain consolidation of information and 

power. I think it makes sense to work with this tendency to converge upon a system that is equitable to the common 

person. Currently the momentum seems to be increasing an already horrendous level of inequality in the United States 

and elsewhere. This must be coutered and Jason Hanania off ers an elegant if a bit distant solution. (Hanania, 2018)

Phenomenology of Perception, chs. 3 & 4 
by Merleau-Ponty M.

This text illuminates how one perceives the world. It is important to recognize and address this process when creating 

an experience with the goal of changing how people see the world.

 3 “Attention” and “Judgement”  

In empiricist thinking “normal sensations” exist for all things. Attention reveals them like a searchlight. This search-

light’s beam is indiff erent to whatever landscape it’s illuminating. Attention is therefore a general and unconditional 

power. In order to relate attention to the life of consciousness, one would have to show how a perception awakens 

attention, then how attention develops and enriches it. Some internal connection would have to be described, and 

empiricism has at its disposal only external ones, and can do no more than juxtapose states of consciousness. 

Intellectualism, on the other hand, starts with the fruitfulness of attention: since I am conscious that through attention 

I shall come by the truth of the object, in attention I experience an elucidation of the object, the perceived object must 

already contain the intelligible structure which it reveals. The ranges of perception depend upon the attentiveness of 

the observer. Inattentive perception contains nothing more and indeed nothing other than the attentive kind. Clear 

consciousness, freed from the obstacles which it was prepared to create, the real world purged of any admixture of 

daydreams, are there for everyone. We are not called upon to analyse the act of attention as a passage from indis-

tinctness to clarity, because the indistinctness is not there. Consciousness does not begin to exist until it sets limits to 

an object, and even the phantoms of ‘internal experience’ are possible only as things borrowed from external experi-

ence. Therefore consciousness has no private life, and the only obstacle it encounters is chaos, which is nothing. In a 

consciousness which eternally possesses the intelligible structure of all its objects, attention remains an abstract and 

ineff ective power, because it has no work to perform. Consciousness is a light which does not change its character 

with the various objects which it shines upon.

Empiricism lacks any internal connection between the object and the act which it triggers off . Intellectualism lacks 
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possibility in the occasions of thought. With empiricism consciousness is too poor, in intellectualism consciousness is 

too rich for any phenomenon to appeal compellingly to it. Empiricism cannot see that we need to know what we are 

looking for, otherwise we would not be looking for it, and intellectualism fails to see that we need to be ignorant of 

what we are looking for, or equally again we should not be searching. They are in agreement in that neither can grasp 

consciousness in the act of learning. In both cases silence is maintained over the production of the object. Whether it 

be a collection of qualities or a system of relationships, no sooner does it exist than it must be a truth for one moment 

of my life and of my knowledge as it emerges into consciousness. The two doctrines believe that attention creates 

nothing, since a world of impressions in itself or a universe of determining thought are equally independent of the ac-

tion of mind.

 In contrast psychologists value self-discovery. Attention fi rst of all presupposes a transformation of the mental fi eld, 

a new way for consciousness to be present to its objects. The fi rst operation of attention is to create for itself a fi eld, 

either perceptual or mental, which can be ‘surveyed’. This fi eld of relational qualities is a construction that allows 

perceptual meaning. It is a question of creation. The color spectrum is a creation of the mind. Music is similar. To pay 

attention is not merely further to elucidate pre-existing data, it is to bring about a new meaningful articulation of them. 

A fi eld of perceptual meaning is created and only by means of this fi eld do the previous data appear as preparations 

of the quality of perception. Once the idea of an equation has been acquired, equal arithmetical quantities appear as 

varieties of the same equation. Blind people have acquired vision, but they had to learn to make this fi eld of perceptual 

meaning. At fi rst they saw nonsense, it took a long time for them to make sense of this visual world.

 The miracle of consciousness consists in its bringing to light, through attention, phenomena which re-establish the 

unity of the object in a new dimension at the very moment when they destroy it. Attention is the active constitution 

of a new object which makes explicit and articulate what was until then presented as no more than an indeterminate 

horizon. ‘The work of the mind exists only in act.’ The result of the act of attention is not to be found in its beginning. 

In free vision the size of the moon changes according to its proximity to the horizon. When I look at the moon through 

a telescope or a cardboard tube, the moon on the horizon appears to me no bigger than at the zenith. This is in line 

with empiricism, because it is not concerned with what we see, but with what we ought to see according to the retinal 

image. It is also what intellectualism believes because it describes actual perception according to the data of ‘analytic’ 

and attentive perception, in which the moon in fact resumes its true apparent diameter. Psychological refl ection, on 

the contrary, makes us put the world of the exact back into its cradle of consciousness, and ask how the very idea of 

the world or of exact truth is possible, and look for its fi rst appearance in consciousness. When I look quite freely and 

naturally, the various parts of the fi eld interact and motivate this enormous moon on the horizon, this measureless size 

which nevertheless is a size. Consciousness must be faced with its own unrefl ective life in things and awakened to its 

own history which it was forgetting: such is the true part that philosophical refl ection has to play, and thus do we arrive 

at a true theory of attention.

The act of seeing inherently includes judgement. We see with two eyes, one object, not two. This is a judgement our 

brain makes. Intellectualism cannot logically accommodate this judgement. Ordinary experience draws a clear distinc-

tion between sense experience and judgement. It sees judgement as the taking of a stand, as an eff ort to know some-

thing which shall be valid for myself every moment of my life, and equally for other actual or potential minds; sense 

experience, on the contrary, is taking appearance at its face value, without trying to possess it and learn its truth. 

This distinction disappears in intellectualism, because judgement is everywhere where pure sensation is not—that is, 

absolutely everywhere. The evidence of phenomena will therefore everywhere be challenged. A large cardboard box 

seems heavier to me than a small one made of the same cardboard, and if I confi ned myself to phenomena I should say 

that in advance. I feel it heavier in my hand. But intellectualism limits sense experience to the action of a real stimulus 

on my body. Since here there is none, we have to say that the box is not felt but judged to be heavier, and this example 

which seemed ready-made to show the sensory aspect of illusion serves on the contrary to prove that there is no 
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sensory knowledge, and that we feel as we judge.  Intellectualism simply reduces optical illusions to mistakes.

Perception is an aspect of the emergent property of intelligence. Intellectualism cannot accommodate the imperfect 

mind that must think imperfect thoughts pieced together from memory because of its naive certainty. Now there is 

indeed one human act which at one stroke cuts through all possible doubts to stand in the full light of truth: this act is 

perception. Intellectualism severs this truth from its perceptual origins. When intellectualism took over the naturalistic 

notion of sensation, a whole philosophy was implied in the step. Conversely, now that psychology fi nally discards this 

notion, we can look forward to the beginning of a new type of refl ection. 

How can we pretend that the perception of distance is a conclusion reached from the apparent size of objects, from 

the disparity between retinal images, from the adjustment of the crystalline lens, from the varying convergence of the 

eyes. Or how can we pretend that the perception of relief is a conclusion drawn from the diff erence between the im-

ages furnished respectively by the left and right eyes, since, if we stick to phenomena, none of these ‘signs’ is clearly 

given to consciousness, and since there could be no reasoning where the premises are lacking? 

 Gestalt theory has clearly shown that the alleged signs of distance—the apparent size of the object, the number of 

objects interposed between it and us, the disparity of retinal images, the degree of adjustment and convergence—are 

expressly known only in an analytic or refl ective perception which turns away from the object to its mode of presenta-

tion, and that we do not go through these stages in knowing distances. Nevertheless, it goes on to conclude that, not 

being signs or reasons in our perception of distance, bodily impressions or the interposed objects in the fi eld can only 

be causes of this perception.

 Now, as we have seen, the perception of our own body and the perception of external things provide an example 

of consciousness not in possession of fully determinate objects, that of a logic lived through which cannot account 

for itself, and that of an immanent meaning which is not clear to itself and becomes fully aware of itself only through 

experiencing certain natural signs. 

We place beforehand within perception a science constructed upon it, and we lose sight of the original quality of 

perception which is that of judgement. To a Cartesian doctrine, this description will never have any philosophic impor-

tance. Perceptions will be treated as allusions to unrefl ective states of mind, which, by their nature, can never become 

articulate and which, like any form of psychology, are without truth in the eyes of the rationalist. In order to admit them 

completely, it would be necessary to show that in no case can consciousness entirely cease to be what it is in per-

ception, that is, a fact, and that it cannot take full possession of its operations. The recognition of phenomena, then, 

implies a new theory of refl ection and a new way of thinking.

 

4  The Phenomenal Field 

‘Sense experience’ has become once more a question for us. Empiricism had emptied it of all mystery by reducing it 

to the possession of a quality. Common experience rather diff erentiates between sense experience and knowing in a 

way that doesn’t separate quality and concept. Common experience points to an experience where there aren’t ‘dead’ 

qualities, but active ones. A wooden wheel placed on the ground is not, for sight, the same thing as a wheel bearing 

a load. A body at rest because no force is being exerted upon it is again for sight not the same thing as a body in 

which is under pressure. The light of a candle changes its appearance for a child when, after a burn, it stops attract-

ing the child’s hand and becomes literally repulsive. Vision is loaded with a functional meaning in the spectacle of the 

world and in our existence. Sense experience invests the perceptive quality with vital value which always references 

the body of the perceiver. The problem is to understand these strange relationships which are woven between the 

observed and the observer.
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Sense experience is that vital communication with the world which makes it present as a familiar setting of our life. 

The perceived object and the perceiving subject owe their thickness to this familiarity. It is this intentional thickness 

that the eff ort to know will try to take apart. The distinction between the perceptual life and the concept is no longer 

abolished by analytical refl ection since we are no longer forced by the reduction of sensation to look to some con-

necting activity for unity. After sense experience, understanding also needs to be redefi ned. 

‘Sensation’ and ‘judgement’ have together lost their apparent clearness: we have observed that they were clear only 

as long as the prejudice in favour of the world was maintained. As soon as one tried by means of them, to picture con-

sciousness in the process of perceiving, to revive the forgotten perceptual experience, and to relate them to it, they 

were found to be inconceivable. The rediscovery of a direct experience must be placed in relation to scientifi c knowl-

edge, and to psychological and philosophical refl ection. Science and philosophy have for centuries been sustained by 

unquestioning faith in perception. Perception opens a window onto things. 

Science abstracts reality and uses models to understand the world. The notion of geometrical space provides phe-

nomena with a setting of inert existence in which each event could be related to physical conditions responsible for 

the changes occurring. In developing the concept of the thing, scientifi c knowledge was not aware that it was working 

on a presupposition. Precisely because perception is presented as perception of a thing, science was able to defi ne 

things as a network of general properties. What science does not take into account are the emergent properties of 

experience, such as the tone of a speaker. The emotional and practical attitudes of the living subject in relation to the 

world were reduced to being results of a nervous mechanism.

 Sense experience, thus detached from emotion and motor function, became the mere reception of a quality, and 

physiologists thought they could follow, from the point of reception to the nervous centres, the projection of the exter-

nal world in the living body which ceased to be my body and became one object among all others. The body of another 

person could not appear to me as encasing another Ego. It was merely a machine. So we no longer had a grouping of 

factors constituting the self co-existing in a world. 

While the living body became an exterior without interior, subjectivity became an interior without exterior, an impartial 

spectator. The naturalism of science and the spiritualism of the universal constituting subject, to which refl ection on 

science led, had this in common, that they levelled out experience: in face of the constituting I, the empirical selves are 

objects. The organism presents physico-chemical analysis not with the practical diffi  culties of a complex object, but 

with the theoretical diffi  culty of a meaningful being. 

Nature is not in itself geometrical, and it appears so only to a careful observer who contents himself with macrocosmic 

data. The universe behaves accordingly to more complex mathematics.  Human society is not a community of reason-

able minds, and only in fortunate countries where a biological and economic balance has locally and temporarily been 

struck has such a conception of it been possible. 

We shall no longer hold that perception is young science, but conversely that classical science is a form of percep-

tion which loses sight of its origins and believes itself complete. Nothing is more diffi  cult than to know precisely what 

we see. Perception hides itself from itself. Experience of phenomena is the bringing to light of the prescientifi c life of 

consciousness which alone endows scientifi c operations with meaning and to which these latter always refer back. It 

is not an irrational conversion, but an intentional analysis. 

  Consciousness as an object of study presents the peculiarity of not being analysable, even naïvely, without carrying 

us beyond common sense postulates.  A psychology is always brought face to face with the problem of the constitu-

tion of the world. Psychological refl ection, once begun, then, outruns itself through its own momentum. Having recog-

nized the originality of phenomena in relation to the objective world, since it is through them that the objective world is 
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known to us, it is led to integrate with them every possible object and to try to fi nd out how that object is constituted 

through them. At the same time the phenomenal fi eld becomes a transcendental fi eld. Since it is now the universal 

focus of knowledge, consciousness defi nitely ceases to be a particular region of being, a certain collection of ‘mental’ 

contents; it no longer resides or is no longer confi ned within the domain of ‘forms’ which psychological refl ection had 

fi rst recognized, but the forms, like all things, exist for it. It can no longer be a question of describing the world of living 

experience which it carries within itself like some opaque datum, it has to be constituted. 

The process of making explicit, which had laid bare the ‘lived-through’ world which is prior to the objective one, is put 

into operation upon the ‘lived-through’ world itself, thus revealing, prior to the phenomenal fi eld, the transcendental 

fi eld. The system ‘self-others-world’ is in its turn taken as an object of analysis and it is now a matter of awakening 

the thoughts which constitute other people, myself as individual subject and the world as a pole of my perception. 

This new ‘reduction’ would then recognize only one true subject, the thinking Ego. This move from constituted to 

constituting, would complete the thematizing begun by psychology and would leave nothing implicitly accepted in my 

knowledge. It would enable me to take complete possession of my experience, thus equating thinking and thought. 

Such is the ordinary perspective of a transcendental philosophy, and also, to all appearances at least, the program of 

a transcendental phenomenology.

The recognition of phenomena as an original order is a condemnation of empiricism as an explanation of order and 

reason in terms of a coming together of facts and of natural accidents, but it leaves reason and order themselves with 

the character of facts. If we want refl ection to maintain its descriptive characteristics we must regard it as a creative 

operation which itself participates in the factuality of that experience. That is why phenomenology, alone of all phi-

losophies, talks about a transcendental fi eld. That our view is of a partial and limited power is why phenomenology is 

phenomenology, that is, a study of the advent of being to consciousness, instead of presuming its possibility as given 

in advance.

The thinking Ego can never abolish its inherence in an individual subject, which knows all things in a particular per-

spective. Refl ection can never make me stop seeing the sun two hundred yards away on a misty day, or seeing it ‘rise’ 

and ‘set’, or thinking with the cultural apparatus with which my education, my previous eff orts, my personal history, 

have provided me. I never actually collect together, or call up simultaneously, all the primary thoughts which contribute 

to my perception or to my present conviction. A critical philosophy  assumes that the philosopher’s thinking is not 

conditioned by any situation. Who is thinking these pure thoughts?

The core of philosophy is no longer an autonomous transcendental subjectivity, to be found everywhere and nowhere: 

it lies in the perpetual beginning of refl ection, at the point where an individual life begins to refl ect on itself. Refl ection 

is truly refl ection only if it is not carried outside itself, only if it knows itself as refl ection-on-an-unrefl ective-experience, 

and consequently as a change in structure of our existence. It is wrong to think like Bergsonian that the thinking sub-

ject can become fused with the object thought about, and that knowledge can swell and be incorporated into being. 

A philosophy becomes transcendental, or radical, not by taking its place in absolute consciousness without mention-

ing the ways by which this is reached, but by considering itself as a problem; not by postulating a knowledge rendered 

totally explicit, but by recognizing as the fundamental philosophical problem, this presumption on reason’s part. 

Experience anticipates a philosophy and philosophy is merely an elucidated experience. But now that the phenomenal 

fi eld has been suffi  ciently defi ned, let us enter this ambiguous domain and let us make sure of our fi rst steps as far 

as the psychologist is concerned, until the psychologist’s self-scrutiny leads us, by way of a second-order refl ection, 

to the phenomenon of the phenomenon, and decisively transforms the phenomenal fi eld into a transcendental one.

(Merleau-Ponty, 2015)
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Attunement 
by Alberto Perez Gomez

This reading is beautiful. What mood should an architecture help make? Should it be dynamic? What values should we 

instill in architecture and architectural methods?

Environment is nothing less than a constituent part of our consciousness. Architects have a responsibility to contrib-

ute to the psychosomatic health of a community. Architecture and environment touch your subjectivity in a way that it 

becomes part of and an infl uencer of your conscious experience.

Architecture has become architecture for architects. This seems to be the case in some majority of certain realms of 

design.

For hundreds of years the european city remained a theater of complex and diverse atmospheres, sharly character-

ized for all our senses and perceived as appropriate to many varied public actions. As a place and as a world it created 

moods that could variously appear or recede into the background of activities, but that rarely assumed the neutral, 

homogeneous, and isotropic quality that we associate with geometric space.

Modern architecture often is a bad backdrop to life. If architecture is embodied consciousness, bad modern architec-

ture is powerfully cruel to the mind.

Environment is nothing less than a constituent part of our consciousness. Architects have a responsibility to contrib-

ute to the psychosomatic health of a community. Architecture and environment touch your subjectivity in a way that 

it becomes part of and an infl uencer of your conscious experience. Architecture should unite individuals with ritual. 

Architecture should foster ways of seeing rather than reducing itself to comfortable and effi  cient space.

Every individual today is born with a set of universal rights still generally encapsulated by egalite, fraternite, liberte. 

These are the rights of a new, truly autonomous subject, modeled on Descartes dualistic premises, endowed with 

almost absolute free will and who must be totally responsible for his or her actions. Despite the undeniable benefi ts 

of the new dispensation for most human beings, there was also a tremendous cost to our humanity,. Such a subject 

would fi nd it increasingly diffi  cult to participate in rituals, the most important focal actions traditionally frames by 

architecture, since ritual by defi nition includes a belief in external agencies having true and eff ective responsibilities 

for outcomes. The new subjects will-to power  aimed to be fully in control never hesitating to explain through increas-

ingly more effi  cient instrumental methodologies a reality deemed to be totally other than him or herself. This gave rise 

to great physical perils, such as the ecological crisis that is now taking a toll on our habitats, bit also more insidious 

crisis in participation for modern humans: a potential alienation form the worlds of nature and culture resulting in a 

sense of purposelessness, which paradoxically also explains the ideological polarization of religions and the endless 

emergence of new cults. THis condition has also  resulted in greater diffi  culties for architecture in its customary role of 

framing signifi cant actions. Architecture should to the extent of its capabilities resist contributing to the vicious cycle 

of instrumentalism and commoditization; it must do more than merely produce comfortable and consumable environ-

ments with a planned expiration date.

Every individual today is born with a set of universal rights still generally encapsulated by egalite[equality], 

fraternite[fellowship], liberte[freedom]. These ‘free’ individuals aim to be fully in control, never hesitating to exploit 

through increasingly more effi  cient instrumental methodologies a reality deemed to be totally other than him or her-

self. This has given rise to great physical perils, such as the ecological crisis that is now taking a toll on our habitats, 

but also more insidious crisis in participation for modern humans: a potential alienation form the worlds of nature and 
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culture resulting in a sense of purposelessness.

This condition has also  resulted in greater diffi  culties for architecture in its customary role of framing signifi cant ac-

tions. Architecture should to the extent of its capabilities resist contributing to the vicious cycle of instrumentalism 

and commoditization; it must do more than merely produce comfortable and consumable environments with a planned 

expiration date.

(Gómez, 2016)

 Eyes of the Skin 

by Johannes Pallasmaa 

This text serves the role of explaining the importance of embodied experience. This contains useful ways of approach-

ing the creation of a truly moving and engaging space. To see the world diff erently requires and expansion of sensory 

input often.

Architecture is experienced by all of the senses in union. The moment of experience expands beyond the present. The 

location of experience expands beyond immediate circumstance. All of these require architecture that is more than 

visually pleasing to address our humanity.

We see ourselves in the world. We become our experiences. Our experience of the world is strengthened and embod-

ied in architecture. Architecture can behave as a crystallization of a moment of relations. We relate to everything in our 

own coloring. Moods project onto the world through experience. Imagination is from the self. The imagination uses the 

relational qualities of a body to build sensory meaning of the world and architecture.

(Pallasmaa, 1996)

Imagining the thinking machine: Techno-
logical myths and the rise of Artifi cial Intel-
ligence
Simone Natale1 and Andrea Ballatore2 1 Loughborough University, UK 2 Birkbeck, University of London, UK - .

This text explains how the public perceives and comes to understand new technological developments. Myths or 

shared stories are useful means of communication new and complex technologies. There are eff ective and ineff ective 

means of conveying an idea without confusion.

This article discusses the role of technological myths in the development of Artifi cial Intelligence (AI) technologies 

from 1950s to the early 1970s. It shows how the rise of AI was accompanied by the construction of a powerful cultural 

myth: the creation of a thinking machine, which would be able to perfectly simulate the cognitive fculties of the hu-

man mind. Based on a content analysis of articles on Artifi cial Intelligence published in two magazines, the Scientifi c 

American and the New Scientist, which were aimed at a broad readership of scientists, engineers, and technologists, 

three dominant patterns in the construction of the AI myth are identifi ed: (1) the recurrence of analogies and discursive 

shifts, by which ideas and concepts from other fi elds were employed to describe the functioning of AI technologies; 

(2) a rhetorical use of the future, imagining that present shortcomings and limitations will shortly be overcome; (3) the 

relevance of controversies around the claims of AI, which we argue should be considered as an integral part of the 
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discourse surrounding the AI myth.

This article aims to contribute to this endeavour by illuminating the emergence of a crucial component of the digital 

imaginary: the speculations and fantasies about Artifi cial Intelligence (AI), which characterized the development of 

computing technologies during its early inception. It focuses on the emergence from the 1950s to the early 1970s of 

the AI myth, broadly defi ned as the ensemble of beliefs about digital computer as thinking machines, as a key moment 

in which to study the patterns characterizing the construction of technological myths and the digital imaginary.

Based on a content analysis of articles on Artifi cial Intelligence published in two magazines, the Scientifi c American 

and the New Scientist, we identifi ed three dominant patterns in the construction of the AI myth: (1) the recurrence of 

analogies and discursive shifts, by which ideas and concepts from other fi elds were employed to describe the func-

tioning of AI technologies; (2) a rhetorical use of the future, imagining that present shortcomings and limitations will 

shortly be overcome; (3) the relevance of controversies around the claims of AI, which we argue should be considered 

as an integral part of the discourse surrounding the AI myth. The recognition of these patterns may provide useful 

hints for examining the rise not only of the specifi c AI myth, but also of technological myths constructed in other 

contexts.

In the conclusion, we contend that the discourses set in motion by AI represent a powerful technological myth that still 

deeply infl uences and shapes the current digital imaginary.

Myths “are not true or false, but living or dead”.

The construction of the AI myth involved an act of conceptual shift by which concepts and

ideas from diff erent fi elds were translated and applied to the description of AI research, or results in AI research were 

moved from the examination of the present state towards the imagination of future horizons and developments.

Intelligence is information processing. We will continue to improve ou information processing technology. Only a global 

catastrophe could prevent this. The time horizon is a non-sequitur to reference.

The early history of AI is deeply intertwined with the emergence of a technologica myth, centred around the possibility 

of creating thinking machines by using the tools provided by digital computing.

During the early years of the digital revolution, primarily in the 1950s and early 1960s, a large segment of public opin-

ion came to see the emergent computers as “intelligent brains, smarter than people, unlimited, fast, mysterious, and 

frightening”

Martin’s contention, based on a body of poll-based sociological evidence and content analysis of newspapers, is that 

mainstream media journalists shaped the public imagination of early computers through misleading metaphors and 

technical exaggerations. By contrast, according to Martin, computer scientists attempted to counteract this narrative 

and to exaggerations about the new devices (129). As computers moved into the workplace and into the daily lives of 

workers in the early 1970s, claims Martin, the myth of the awesome computing machine lost part of its credibility, but 

still aff ected a large segment of the American population.

In 1980 John Searle made the distinction between narrow(weak) and general(strong) AI.

In 1950, on the other side of the Atlantic, British mathematician Alan Turing published the paper “Computing machin-

ery and intelligence”, in which he outlined several infl uential ideas such as natural language processing, machine learn-

ing, and genetic computing. This paper also described the much-discussed Turing test, in which the intelligence of a 
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machine is assessed in its ability to produce a plausible conversation indistinguishable from that of a human (Turing, 

1950). In this phase, the computer as a metaphor for the mind gained credibility, along with the centrality of information 

as a core element of reality (Floridi 2008).

Playing with the semantic ambiguity of the words feeling/feelings, and alluding to human emotions well beyond basic 

tactile stimuli, the author added a considerable amount of sensationalism to his report. Other common attempts to 

anthropomorphize computers and robots were based on references to children, whose behaviour and learning strat-

egies were regarded by some as a promising way to address the question of how a computer could learn through 

experiences and trial-and-error (Robertson 1975; see also Selfridge & Neisser 1960).

The analogies blurred the boundary between the human mind and machines, contributing to the emergence of par-

ticular expectations and imaginaries regarding the future of AI.

The second pattern characterizing the construction of the AI myth is the strong reliance on claims about future de-

velopments of the fi eld. Predictions and visions of the future are one of the main ways in which mythical ideas about 

technologies substantiate into particular cultural and social imaginaries (Natale, 2014).

Overall this article traces the topic of AI very narrowly through the lens of a shared idea[myth] resultant of U.S. popular 

science publications in a few decades after 1950. This is useful to understand how a public builds an understanding 

about strange and abstract ideas that threaten their identity. My thesis advisor obtusely referenced this article to dis-

prove that AI could be as smart as humans. (Natale, S., & Ballatore, A., 2017)

Architecture, Ethics, and Technology 
Perez-Gomez 

Intro & essay by Dalibor Vesely 

In the 90s design professions began addressing the question of ethics. This resulted in several conferences on the 

topic. In the mid-90s the architecture profession was in the midst of a practice that was determined by economic or 

political forces. The profession stating that the common good must be a primary concern in architecture seemed hol-

low. Some of the poststructuralist philosophers went so far as to claim that the old humanist values must be decon-

structed. This position that has had a signifi cant impact on North American architecture. 

Gomez argues that the common good has always been a primary concern in architecture. This was evident in the writ-

ings of Vitruvius and others over the centuries who have attempted to clarify the meaning of architectural practice. 

This ethical concern is internal to the practice of architecture rather than an auxiliary to some formalistic or technical 

activity. Because of their irrepressible desire to disclose a symbolic order, architects have traditionally sought to pro-

vide individual existence within a built environment that refl ects the purpose of social institutions and of life in general. 

Human thoughts and actions, ranging from myth and religion to science and art, have been responses in diff erent 

times and diff erent places to fundamental questions that have remained essentially unchanged. Far from being merely 

an aesthetic or technical concern, architecture seeks to set human action within an “appropriate” frame, fulfi lling this 

reconciliatory role despite man’s tendency to control and dominate fellow human beings and the environment.

Art became aesthetic formalism devoid of relation to a morality. This progression towards morally mute formalism 

is not a natural progression of art, but rather it is a reaction to the glorifi cation of scientifi c reason in the eighteenth 

century. Believing that positive science is capable of disclosing absolute truth - a belief whose roots were indeed 

theological - the rationalist implicitly relegated art ( and “non-scientifi c” architecture) to a marginal, illegitimate zone. 

Architectural practice then began to be defi ned by two assumptions:(1) architecture is diff erent from other building 
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practices because of its interest in formal manipulations;(2) and architecture must adequately resolve the internal 

conditions generated by a “program” that is external to the architect’s discipline. To these rationalists ethics seemed 

to be unnecessary when they were only concerned with designing the most effi  cient building possible while spending 

as little as possible.

The polarization of ethics and aesthetics had been exacerbated by the confusing nihilism of our post-Nietzschean 

culture, the Babel of specialized disciplines and interests, and the overwhelming power of technology and simulations. 

Often, ethics is still regarded as external to architecture ( and the the other design disciplines) - as ultimately subjec-

tive and therefore inconsequential in our pluralist world. And yet, can it not be argued that the cultural relevance of 

architecture is ultimately related to its capacity to embody ethical issues?

If architects are to play a role in the complex world of the twenty-fi rst century - a world more conscious of environ-

mental limits and cultural diff erences while civilization continues to embrace the goal of technological globalization 

- they must think of ways to share their disciplines potential for embodying an ethical intentionality. The inherent 

ambivalence and opacity of architecture as a poetic universe of discourse that speaks directly to humans’ perceptual 

and imaginative( rather than intellectual) understanding, is a starting point for architecture to be able to acknowledge 

it can embody intellectual knowledge born from a concern with the other? 

Well-meaning cultural critics, seeking to deconstruct oppressive power structures from the past in order to empower 

the free individual, have simultaneously proclaimed the self-referentiality of art (relativism) implying that the personal 

imagination, and with it the very possibility of ethical action, may be an illusion. The refutation of an absolute, ontologi-

cal ground does not require absolute self-referentiality of language and art. Aristotle had the idea that there was an 

intersubjective cosmos that exists for all and need only be “imitated”. This means he thought everyone’s imagination 

came from the same source. Contemporary critics say there are disparate sources for the imagination. This view of 

how people imagine has profound consequences for architectural practice, especially for early modeling of projects.

In architecture to come we must be cognizant of the ways new technology increases cultural traits that defi ne both 

modernity and postmodernity.

The industrial revolution allowed humans to create a fully constructed world around them. This increased the exist-

ing space of expression in architecture between Being and Becoming. Being can be thought of as this text’s physical 

embodiment while Becoming is this sentence’s quality when perceived at the level of language. This higher level of 

perception is a way of seeing the world that organizes meaning at an abstracted level. This ‘modeling’ of the world is 

what Heidegger calls “enframing”. Technology plays by its own rules in it’s own game. It is good at it’s game of con-

quering the world. This has allowed man to make the most of an imperfect world and big dreams.

Since the early nineteenth century architecture has been closely tied to the changes in technology that have occured. 

Architecture was quick to adopt the innovations and effi  ciencies of science. Architecture became a capable tool in 

the struggle to dominate nature. This total domination thing is being re-evaluated. This will change the technological 

landscape and as a result architecture will change in terms of representation, production, the role of scientifi c models. 

And the use of language to articulate design intentions. These aspects of architectural ideation are major concerns 

for theoreticians of architecture as well as practitioners. The cultural and political relevance of the architectural pro-

fession in the late twentieth century hinges upon these questions. The ethical implications of technology are far more 

important than the superfi cial stylistic distinctions argued about today.

Technology cannot be simply dismissed or criticized from the point of view of traditional art, metaphysics, or human-

ism. It would be diffi  cult to deny that the thrust behind its accomplishments and failures is indeed the human thirst 

for transcendence. This was encouraged when we discovered we weren’t at the center of the universe. We decided 

it was right to use technology against nature to protect ourselves. We moved from a poetic existence where we saw 
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ourselves in a world that was magical to a godless place where we are destroying the environment and causing dilem-

mas with genetic engineering.

Heidegger pointed out in his essay on technology, that there are dangers present in the technological world that are 

more subtle but yet more serious than humanity’s potential for self destruction and the threat of ecological disaster. 

There is a threat that this godless world will be seen full of despair. The better alternative is to use art and architecture 

to poetically position ourselves on this oasis of life in the desert of outer space.

In architecture, the dangers of technology are directly associated with reductive representation, cultural homogeniza-

tion, and the death of the city as a place for public interaction. We should use technology to create out poetic visions 

rather than rejecting it. The relationship between practice and cultural artifacts in architecture may change.

The philosophy of postmodernity seems intent on erasing the inherited diff erence between technological and aes-

thetic cultures. This needs to be rethought. An enlightened discussion needs to be had about commonly held assump-

tions about the nature of architectural history, theory, representation, and ideation, as well as professional ethics and 

the production of buildings in the postindustrial city.

This discussion was the challenge off ered to the distinguished professionals and academics who contributed their 

expertise to the symposium and to this collection of essays. Diversity is the strength of this compendium.

Lukas Sosoe cautions against a potential incompatibility between the categories of ethics and the creation of archi-

tecture. He suggests that in architectural practice, following common senses and a professional code may be all that 

is needed. In sharp contrast, Margaret Somercill advocates applied ethics, based on her experience in medicine and 

biotechnology. Ethics must be brought to seemingly straightforward technical or rational issues. Architects are partly 

responsible for the psychic and somatic health of human culture. Architects choose images and forms that are not 

value-free. They also often choose the means of production and the program.

Part I, “Ethics and Architectural Representation in the Age of Simulation,” asks important questions about how we rep-

resent buildings and about the ethical values involved in representation. It has long been assumed that plans, sections, 

and elevations are value-free carriers of information necessary for the construction of a building. One could argue 

that this assumption has been questioned ever since Piranesi produced his Carceri etchings. More recently, however, 

this questioning has become more intense in works by architects such as Aldo Rossi, Daniel Libeskind, and John 

Hejduk. Gothic cathedrals were never fully planned before construction and were rarely conceived as whole images. 

Long after the foundations had been laid, patrons and architects debated about how construction should proceed. 

In the Renaissance, Filarete insisted the architect had to carry the project like a baby during a nine-month period of 

gestation. After birth, the projected building grew up through a series of stages from the initial mathematical idea to 

the line drawing, to the model, and fi nally to the construction. These stages were never automatic: the mathematical 

essence or symbolic order of the project was expected to prevail under radically diff erent appearances, but changes 

were expected and welcome at every stage. 

It was more important to the builders that architecture would be a positive experience rather than something that 

solely consisted of the original plans. Design was a progression. We live in a world of technology full of new informa-

tion. It may be interesting to create architecture from the edges of cities where new technology was born. This makes 

for an interesting design process. It is possible to take the approach of architecture Madec takes, which is an adap-

tive process that works with everything in its own way. This is a contrast to creating work from the ego in the narrow 

constraints of the newest technology. There are positive and negative to having a precise representation of a project 

before it is built. Technology is advancing to the point where this is possible. There is a creative translation in the older 

and more ambiguous ways of doing things.
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This is the tension between two camps who disagree about whether or not architecture is a noun or a verb.

The second part of the collection, “Ethics and Poetics in the Context of Technological Production,” focuses more 

specifi cally on the relationship between ethical values and architectural production. What is the role of philosophical 

ethics - i.e., a rational structure of categories in architectural practice? Even if one could use the scientifi c method and 

quantitative surveys to establish appropriate ethical values for a certain project (through democratic consensus, for 

example), is it possible - or even ethically desirable to incorporate these refl ections into the generation of architectural 

form, expecting to render our buildings more human and meaningful? The issue of ethics in architectural production 

touches upon the relationships between thinking and acting-not as mechanistic or instrumental functions but as inter-

relations of a much more complex nature. The architectural process is too complex to use reductive technological 

processes.

 Recent philosophical speculation, particularly in the area of existential phenomenology, has provided architects with 

words to describe something of what has traditionally been the experience of true builders but has been forgotten or 

ignored in our technological age. Effi  ciency deemed these ways of talking irrelevant. These ways of talking are useful 

to the translation of the architecture from idea to reality. The idea that the mind and the body are one helps explain 

how the builder’s hands are the eff ective medium of the architect’s ethical imagination. Traditional buildings crafted 

with care, even when otherwise derivative or ordinary, demonstrate a certain eloquence, as is still evident in the older 

sections of our cities. In view of this, what are the alternatives that we may contemplate in our technological world 

without simply being nostalgic? Accepting the intrinsic connection between ethics and poetics, the work of Jacques 

Rousseau asks us to refl ect upon the importance of issues such as scale and the irreducible meaning of a site, as 

well as the qualities of a work that express simplicity, silence, and doubt, rather than absolute truth-qualities that may 

reveal the presence of the other, while inviting further speech. More than a purely formal aesthetic, this work poses 

a diff erent relationship between the designer-architect and the builder. At the end of the twentieth century, we can 

still recognize the diff erence between the true art and craft of the architect and the inhuman buildings resulting from 

processes that are estranged from poetic construction.

There is always a danger that structural logic may become a source of delusion, given the complex nature of archi-

tectural creation and the inherent ambiguity of architecture itself, whose intended symbolic order is read, re-read and 

mis-read through time by mortal human beings whose own nature is always incomplete. 

Are the alternatives proposed to the architect by history and narrative fruitful? Do they suggest ways to deconstruct 

the negativity of technology while maintaining its desirable accomplishments? How might this aff ect the city? Some 

insights suggest narrative forms of discourse as an eff ective vehicle for ethical intentionality in architecture. The pro-

gram is an ethical opportunity. Meaning in architecture remained an important issue until it was fi nally dismissed as a 

futile concern during the early nineteenth century by the fi rst fully modern architect, Jean-Nicolas- Louis Durand, the 

recognized father of functionalism. 

Today, the program for an architectural project is usually summarized as a list of rooms and square footages. This, 

of course, greatly reduces the ambition of architecture and raises a crucial question concerning the ethical values 

embodied by a building. Should an architect use a story to create a poetic dwelling in our time that brings a structure 

the life within? Together with functional requirements, rituals may become crucial for disclosing an enduring sense of 

order in time, one that is needed to preserve our humanity and cultural identity. 

 These essays reveal the complexity of the challenge off ered to practising architects in the 90s. As both an expression 

of personal imagination and a political and social activity, architecture is profoundly aff ected by the crisis and patholo-

gies of our technological world. However, it is wonderfully positioned to take advantage of any possibilities that may 
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emerge from a greater and more universal human compassion, form an increasing awareness of the limits that make 

human life possible, and from a new sense of human identity that respects cultural distinctiveness. Many of these es-

says already suggest that the role of the architect must be redefi ned to serve greater cultural interests, anticipating 

new openings for architecture in our postmodern epoch “at the end of history’. Faced by the challenge of acknowledg-

ing the specifi cities of culture and site as well as the universalities of technology and space,  the architect may still 

become a crucial fi gure in the making of an order for humanity beyond tyranny and anarchy - an order predicated on 

a wholly new relationship between thought and action. (Gómez, 2016)

Timely Meditations
Selected Essays on Architecture
Volume 1

Alberto Perez-Gomez

The Myth of Dedalus

On the Architect’s metier

Can we simply accept that our role as architects in the twenty-fi rst century is to produce goods and services for con-

sumption by a hedonistic society? Can we believe that the value of our lives as professionals can be measured by our 

fame or economic success? Our situation in history seems to demand a constant questioning of the commonly held 

assumptions and beliefs of our technological society.

To subservient to engineer as decorator to business manager and project manager. Much like a technocrat, being 

marginalized in the decision-making of a inhospitable urban world. 

The tension between reason and dogmas and ideologies. Neither fi t our current situation.

Second Mythology understands the essence of the myths of antiquity which is embodied in the contemporary crea-

tions and formulations of mytho-poetic thought. 

Unlike our world that exists in opposition to human subjectivity, mythical worlds appeared personifi ed to humans, with 

the character of thou rather than it. In such worlds, as in pre-classical Greek culture, natural forces - often identifi ed 

with divinities  - acted with human capriciousness and motivations. 

This was a certain personifying of convergences.

Human ritual actions propitiated survival in such worlds through repetition, in accord with cosmic rhythms, but they 

were never the cause of their outcome, which was always ultimately the volition of divinities. 

For the ancient Egyptians the rising of the sun every day was indeed not certain. 

Vitruvius removed ritual from architecture. 

Architecture used to grow from the world as a ritual in the fabric of culture. Architecture became a separate machine 

in a machine with technological modernity.
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Plato thought the world was only a shadow of ideas or a higher reality.

Plato drew a distinction from craft and science. This was paradoxical in the sense that Greece remained a “ civilisation 

of craftsmen during the fi fth and fourth centuries. While Plato denied the importance of craftsmen.

Techne was continuous with magic. Daidala create a harmony between components, much like magic, creation of 

something wondrous. The Greeks were fascinated by the elusively wondrous objects created.

Daidala, art objects, have the power to appear to be what they are not, and yet reveal something transcendental(fi nding 

convergences)//harmony/vitruvian beauty. The metal plates of shields give a value to the object that it would other-

wise not have. Daidala allowed inanimate matter to become alive magically, reproducing life, rather than “representing” 

that which is alive. This is their primary value. Thus they are also thaumata, marvellously animate machines with brilliant 

suits of armor and scintillating eyes. They seem alive.

Metaphoric references also became “unfolded” as architecture develops from the archaic period to Classical times. 

Again this is fi nding/approaching convergences.

Architecture “reproduced” the womb or the mountain, the specifi c qualities of these live realities. Many apparent “logi-

cal” contradictions in the manner temples were decorated, or structural systems translated from one material into 

another, fi lled with the understanding of the mythical reality of archaic architecture. Like ritual, archaic buildings were 

mimetic of a transcendental emotion, not an imitation of a material object. Making was architecture.

By the 5th century architecture became an image. Humans as columns and vaults as the heavens. Thereafter, the 

distance grew in the ambiguous connection between the ritual or human situation that gathered meaning, and the 

building that “framed” it. The minotaur symbolized the architect’s technical ability and his power to tamper with the 

order of the world. Daedalus designed a labyrinth to hide the minotaur but to ensure he was found.

The labyrinth is the primordial idea of architecture, occupying a privileged place as a symbol of the order of the City 

in the Western tradition and even outside it. Symbol for the maze of life between birth and death. Dedalus had metis

Modern man no longer believes that the meaning of his personal existence can be accomplished through his embod-

ied participation in public rituals, that this participation can guarantee his belonging to a larger cultural reality. Life has 

become private. The city, as polis, seems to have lost the public realm, it’s very reason for existence. A universal global 

village, linking living-rooms through television, Facebook and the Internet, seems capable of substituting it. Is this our 

irrevocable future?

-If it is, architecture in the traditional sense has come to an end.

Chora, space in traditional architecture, received its qualities from mimesis, like a mirror. It was public, cognitive, and 

emotional space; the space of human desire. It retained the qualities of topos, a qualitative “place” oriented, fi nite and 

given with meaning. Mimesis in primitive ritual was the emotionally charged representation of a propitiatory action that 

engaged man and his world, as in a rain-dance. Mimetic at fi rst and acquiring additional formal attributes later. Gesture 

and ritual dance - following music and poetic rhythms - were intersubjective, collective revelations of the world and 

being. It is this revelatory and non-causal eff ectiveness of collective action that today cannot be taken for granted. In 

other words: the programs for genuine “spaces of appearance” must be part of the contemporary architectural and 

urban design project. Whilst the duality of sacred and profane space kept at least a connection in traditional cities 

that was tapped by architecture, after the early nineteenth-century the space of the city became exclusively profane. 

Form the unifi ed fi eld of sacred space in archaic architecture ro the unifi ed fi eld of project space in our time, a cycle 

has been closed. And yet , can the divine now after Nietzsche and beyond monotheism, still manifest the quotidian.

178

FUTURE FORUM



While operating in a technological world we must be driven by a heightened sense of ethics drawn from our inter-

pretation of historical precedents. Dedalus teaches us the value in embodied motor skills, engagement of materials, 

and the possibility of conveying meanings - both emotional and cognitive - through atmospheres and objects neither 

fabricated ex-nihilo or conjured though merely formal innovations. (Gómez, 2016)

Reading Architecture: Literary Imagination 
and Architectural Experience
edited by Angeliki Sioli, Yoonchun Jung

This text includes some useful comments on the negative aspects of a globalized culture.

18

Lost and Longing

The Sense of Space in E.M. Forster’s “The Machine Stops”

Susana Oliveira

“We have lost the sense of space. We say ‘space is annihilated’, but we have annihilated not space but the sense 

thereof. We have lost a part of ourselves.” -Kuno from  E.M. Forster’s “The Machine Stops” This is a science fi ction 

story in which people are forced to live in an underground infrastructure with small identical cells that meet basic bod-

ily needs. The cells include electronic communication devices as well and are connected by fast trains and airships.

“In developed Western and Westernized societies, emotional and physical seclusion, distant connectivity, hyper me-

diation, automation and remote control, increasing sophistication and prosthetic uses of electronic devices, that be-

come body extensions, permeate contemporary life. We live in small fl ats, work in small offi  ces, travel in fast trains and 

airships, exchange ideas, texts, pictures, and sounds with people across the globe that we have never met, increas-

ingly constrained in matters of time and space. It seems that cell architecture dreams of introversion, autonomy, self-

suffi  ciency, and disconnection, have been somehow fulfi lled-if not as built at least as lived metaphors. “ -Susan Oliveira  

Lost and Longing, The Sense of Space in E.M. Forster’s “The Machine Stops”

Human experience is being consolidated into aspects of a larger structure of information. A good metaphor would 

be the transition from microbes to organisms. Cells or humans are forming larger and more dynamic structures. The 

way we connect to each other has become crucial to our current mode of existence. The primary exchange between 

humans today is that of information. Our realm of experience is expanding beyond the space near our bodies. We 

see and hear things that take place across the globe. The mediation of this new type of experience becomes crucial. 

Our prosthetic worldviews are vulnerable to manipulation. Tensions are created between what is healthy for the body 

versus the mind. The mind likes to experience new and interesting things. Often the easiest way to do this today is to 

sit down and take in an experience from internet. Sedentary lifestyles are a major health concern. Our bodies need to 

engage the world actively to meet their needs. What is also lost is the skill to form meaningful embodied experiences 

collectively. 

Currently an ideal substrate for rich experience is the healthy human body. Most people don’t have the luxury to be 

able to live a rich embodied life. Virtual experiences allow those with little time and money to experience vast worlds 

of meaning they otherwise couldn’t experience. These are narrower than fully embodied worlds of meaning to be sure, 

but their constraints are expanding constantly. We should value embodied experience, but we should also appreciate 

the democratic liberation of experience created by virtual worlds. One day it is very possible that virtual worlds will be 

richer experiences than embodied experience. We could create entirely new senses. The human body is quite beauti-

ful though, maybe we will modify from there in this ‘world’. (Sioli, 2018)
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Anselm Kiefer and the philosophy of Martin 
Heidegger 
  by Matthew Biro

This text is useful to be able to see technology and art as useful ways of coming to know the world. Everyone sees 

these two things diff erently. It is important to understand the way these two things create meaning the worldviews of 

people.

Chapter 4 Art and Technology

“I am interested in the connection between spiritual power and technological power, one might even say the techno-

logical possibilities of spiritual power.” - Anselm Kiefer

“Because the essence of technology is nothing technological, essential refl ection upon technology and decisive con-

frontation with it must happen in a realm that is, on the one hand, akin to the essence of technology and, on the other, 

fundamentally diff erent from it. . . . Such a realm is art.”  - Martin Heidegger

Heidegger’s late models of art and technology described them as historically developing modes of disclosure. These 

are intersubjective, historically developing ways of seeing given to human beings so that they may unveil and under-

stand the beings and structures that exist around them. 

In the modern epoch, aesthetic revealing is also the source of a “saving power” that will preserve humanity from the 

great danger posed by technological revealing. As Heidegger puts it: “Because the essence of technology is nothing 

technological, essential refl ection upon technology and decisive confrontation with it must happen in a realm that is, 

on the other hand, akin to the essence of technology, and on the other, fundamentally diff erent from it. . . . such is  

realm is art.

Artworks and the aesthetic revealing they create in conjunction with the spectator, grant human beings access to the 

essence - that is, the fundamental forms and processes - of appearing. Or to put it another way, artworks do not sim-

ply disclose themselves as the multidimensional entities that they are; in addition they also disclose the fundamental 

forms and process of all revealing in general. They open up a connection to truth.

Technology, in Kiefer’s words, is represented less negatively and as potentially containing more benefi cial possibilities 

than it is by Heidegger. “Intersubjective, historically developing ways of seeing given to human beings so that they may 

unveil and understand the beings and structures that exist around them.” - Heidegger

In the modern epoch, aesthetic revealing is also the source of a “saving power” that will preserve humanity from the 

great danger posed by technological revealing. As Heidegger puts it: “Because the essence of technology is nothing 

technological, essential refl ection upon technology and decisive confrontation with it must happen in a realm that is, 

on the other hand, akin to the essence of technology, and on the other, fundamentally diff erent from it. . . . such is  

realm is art.”

Art works and the aesthetic revealing they create in conjunction with the spectator, grant human beings access to the 

essence - that is, the fundamental forms and processes - of appearing. Or to put it another way, artworks do not sim-

ply disclose themselves as the multidimensional entities that they are; in addition they also disclose the fundamental 

forms and process of all reveal in general. They open up a connection to truth. (Biro, 2000)
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Architecture and the Question of Technology
Dalibor Vesely

Technology appears today as a necessity related to our destiny; it is a major mode of production, which at the same time has 

a profound infl uence on our way of thinking and on the whole of modern culture.

At the same time, its omnipresent role in our lives gives rise to a growing concern that there is a diff erence(or there should be 

diff erence) between simple production and true creativity.

Several attempts have already been made to understand the nature of this diff erence, but the results obtained so far are rela-

tively inconclusive. Technology is the most radical manifestation of the will to power and it is exercised where this diff erence is 

obvious. Production does not require engagement as creativity does. Technology began to be seen as a liberator rather than 

magic during the Hellenistic period. The tendency to use technology grew and was spurred on by the intermediate sciences 

(scientiae mediae), notably astronomy, optics and mechanics at the beginning of the Renaissance. Reality became translated 

into mathematical language. Indirectly this translation of reality into physics has been the starting point of modern technology 

and, in a way, has become its very essence. A primary driver of this new way of seeing was a curiosity about the nature of our 

existence. We had a desire to understand our place in the cosmos.

We see the universe through the restrictive frame of science. Art inevitably refers to its cultural context, which it symbolically 

represents. Technology, on the other hand, refers to its own experimental domain, which allows it to manipulate the universe 

through instrumental representation. In the fi eld of architecture, technology manifests itself in this equivocal tension between 

symbolic and instrumental modes of representation (or ways of making). 

<<<<<<>>>>>>>>

There is a strong feeling that the numerous traditional ways of making and creativity are slowly being absorbed into one 

dominant way of making and thinking. This process of homogenization is not new, but it has reached unprecedented levels 

today. To see the diff erence, it is enough to recall the nature and the depth of discussions, in the early decades of the present 

century, about creativity in diff erent domains of culture, about the relation between art and science or technology, about the 

nature and status of the applied arts, industrial design, and so on. While some awareness of the distinction between invention, 

creativity, and pure production remains, it is no longer clear how this distinction should be established; that may be one of the 

reasons why the current debate is mostly confusing, unsatisfactory, and frustrating. The topic of this debate, to which most 

other questions are usually reduced, is the merit of technical effi  ciency vs. that of aesthetics. Even issues of cultural meaning 

or social and political relevance, or issues that directly aff ect the long-term well-being of our society, are often discussed in 

such simplistic terms. It is not too diffi  cult to discover that this oversimplifi cation has its roots in the dogmatically accepted 

belief in the universality of technical (instrumental) thinking. As a result, not only technical thinking itself but also a technical 

way of making have become the standards against which any kind of making is measured. This tendency is usually referred 

to as the technical or technological imperative. We hear often about the inevitability of technological development and pro-

gress, about the historical destiny the “mission” - of technology. Despite the growing number of skeptical voices and despite 

the amount of literature devoted to the question of the technological transformation of modern culture, our understanding of 

the nature of technology remains surprisingly limited. One of the main obstacles to a better understanding is our inability to 

discuss technological problems from a non-instrumental point of view.

Technological progress for the sake of progress has become the norm. Control of that nature requires not only special kind 

of knowledge but also a particular kind of will, the “will to power”. It is well known that knowledge as power represents the 

essence of modern science and of modern technology.Technology is a world in and of itself, this is not to be mistaken for the 

bigger picture.
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Such a realm is art. Art is a method towards knowłedge that teaches us a general lesson about things. Art receives most its 

knowledge from accumulated experience and makes it transmittable. Art was thought of by the ancient Greeks as a force of 

nature, not of humans, but through humans.

All things that come into being are generated, some by nature, others by art. Art originally received its legitimacy and mean-

ing from the universal divine order, which was seen as the product of an ultimate craftsmanship. When a thing is produced 

by nature, the earlier stages in every case lead up to the fi nal development in the same way as in the operation of art, and 

vice-versa.

Art can be seen as a reality that complements nature, as a completion and fulfi llment of nature’s inner possibilities, or as 

imitation of nature. It should be emphasized that making is based on productive knowledge but that knowledge is never 

complete. It always depends on a prior understanding that has its origin in the spontaneity of making. Human creativity is 

mysterious and imperfect. 

The work of art provides a perfect example of that universal characteristic of human existence - the never-ending process of 

building a world. Imagination in the process of making reveals the diff erence between perception and reality, but both point 

to the cosmos.

It is in that sense that the re-enactment of cosmic order can be seen as the most primordial form of making. 

Imagination takes place most often in the domain of ritual. This is apparent not only in such rituals as dance or music but also 

in the rhythm and movement of the process of making itself, thus showing that the making of order and the making of things 

belong together. In both cases, the result of the imagination becomes a vehicle for participation in the overall order of things. 

Traditional rituals use the imagination to place ourselves in the world. Primitive cultures see reality as a whole  which cannot 

become a domain of manipulation. Things done from the will of man are diff erent from things done from the will of man using 

the extension of technology.

Technology is similar to magic in that it is a world in and of itself.

Magic diff ers from all other forms of religion in that the desire to dominatè the world belongs to its essential nature. The 

emancipatory, appropriative tendency of magic, in contrast to the participatory nature of ritual, could become an important 

phenomenon only under certain historical conditions because “the domination by will has one essential condition: before 

the world can be thus controlled it must be transferred inwards and man must take it into himself. Magic allows one to live in 

their own world of imagination.

The ancients began to see technology as a world in and of itself in terms of it being magic. 

What makes this attitude truly technical is not only a new type of knowledge, but rather a new interest and will. In a typical 

Hellenistic defi nition of a machine, we can see that “machine is a continuous material system moved by appropriate revolu-

tions of circles very similar to the cosmos which is a motif of technicity. The nature of this fascination is a continuous attempt 

to grasp what is most incomprehensible through something that we understand and can construct and manipulate. One can 

also describe these attempts to understand as technology to imagine together with. The machine is a tangible model of such 

a process and, as a consequence, is also a model of the inscrutable cosmic order. A model is comprehensible because we 

have made it. We brought the cosmos down to earth with machines. (Vessely, 2005)

SUMMARY 
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Through engaging with the previous texts I have gained a better understanding of the context and potential implications in 

which my project is situated. A common thread between these texts is the ida of responsibility. What is the responsibility of the 

architect? Some argue that the architecture must accommodate the entirety of humans needs versus formalism. The architect 

has an ethical obligation. This is to be fought for. This situatedness of architecture grants it a certain privilege in society. It is a 

constant embodiment of ideas. Good architecture is a sort of uplifting refl ection. This idea will inform my project. The program 

for architectural space is crucial to creating the true potential of what architecture can be. Historically communal action and 

propriatory action there centered around architectural space which fosters this embiid experience. Today this must be fought 

for as it is not the norm. Society is becoming frayed and siloed with the internet. It is rare for architecture to refl ect the need of 

a communal space well today. This I also hope to achieve with my project.

One of the most revealing refl ections that exist is that of art. Art opens up a space of participation for the viewer. This is very 

useful for aff ecting and challenging the worldviews of others. I would like to instill a certain sense that the viewer is within a 

space in which they have a certain inherent responsibility. 

The priority that was established in the research plan for this area of the program document was that of fi nding resources 

that would be applicable to explaining the theoretical premise or the unifying idea of my project. I would like to use design to 

attempt to solve a certain moral problem of how to handle technology at a global scale. I found texts that unpacked how ar-

chitecture carried a certain ethical responsibility in the past and how that implicates the fi eld of architecture today. A big part 

of this responsibility is determined or aff ected by what takes place in this building and how it is fostered. I would like to aff ect 

people’s worldviews in order to foster a global awareness of responsibility or identity. I would like to use art as a means of 

opening up a space of participation for the viewer. Architectural space that supports this function is crucial to the end of creat-

ing an ethical design that fosters such goals. Texts that unpack the importance of art in the age of technological acceleration 

towards a cingualtery are important to creating an inderstanifn o ght ethe witgh tof the particapitu responsibly inherent in art. 

My project is also topical in nature. My topics are that of the primary existential threats we face as a species. These include the 

development of emerging technologies such as biotechnology and artifi cial intelligence, climate change, and nuclear prolifera-

tion. These are all problems resulatain of human action by means of technology. Heidegger’s ideas on technology are crucial 

to fi nding a solid understanding of how we relate to technology, Certain dangers are inherent to a system where effi  ciency is 

primary to other issues such as responsibility and comprehensiveness. We build models of the world in order to be able to keep 

up with eh extreme pace of our age. Inevitably this creates a vulnerability of becoming dissociated from what is of priority or 

of greatest importance to ourselves. Systems of technology have a will of their own to which humans are often subservient. 

It is important to recognize these motivation and respond accordingly . An important method to creating certain realizations 

about the world, especially when such powerfully dominant ways of seeing are prevalent, is that of art. Art allows one to see 

the world diff erently in a very powerful way. The ancient had a certain understanding about the world that was very grounded 

to the needs of humans. In our modernity we have a certain disconnect between what our true needs are as a species. Until we 

can modify those needs, it is important to take a step back and evaluate our priorities. It is important to challenge to power an 

momentum of modern systems. These systems need the be balanced by an awareness of a responsibility to the larger picture 

of conscious experience. Effi  ciency is not more important than experience. Effi  ciency should serve experience in a way that 

is conducive to a certain collective health or fl ourishing. We should not needlessly be enslaved to processes that result in suf-

fering and isolation if all that results is an ever larger system of such. I found texts that relate to and unpack these topics and 

implications.

From this grounding I hope to develop my project in a way that is informed, equitable, and timely. I would like to connect to a 

larger conversation and contribute to it. I hope to create a reference point for the convergence between the moral priorities 

of our time an the function of architecture. To illustrate base level priority in a way that is compelling will hopefully change how 

people see themselves in the world. To imbue a sense of responsibility, but also to give a sense of empowerment is the goal. 

Education is crucial to creating a world where there is an adequate awareness about the implication of actions. This awareness 

will direct actions towards a better future. 
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 The human world is becoming increasingly complex. In all of this complexity and wealth of information it can 

be diffi  cult to parse what is of importance and relevance. Our attentions are being fought over. Distractions are be-

coming more and more powerful. The ability of others to infl uence our thoughts has grown to dangerous levels. Amidst 

all of this, it is important to take a step back and recognize what is of true importance. How do we build beliefs about 

the world? How do we determine what is good and bad? These are questions I ask myself. There are better and worse 

answers to these questions. How we answer these questions determines how we can move forward in this space of 

complexity. I believe the scientifi c method combined with bayesian reasoning is the most useful method to build beliefs 

about the world. I also believe that values are facts (that can be right or wrong) about experience. I believe a morality 

guided by the idea that there is such a thing right and wrong answers to the most pressing questions about human 

experience is the way forward. I think we need to come together as a species and agree on what we need to do col-

lectively to better the future for all. 

 I am very passionate about these ideas. I would like my architectural project to address these topics. I have 

a certain freedom at this stage in my academic development. I would like to use it to fl esh out my thinking on these 

topics in a manner that encompasses what I have learned thus far in architecture school. This is important for my 

professional development as it creates a momentum for what I would like to accomplish in the future. This project will 

hopefully stand as a testament to my interests in technology, morality, collective action, identity, and the future of our 

species generally. This project will deepen my knowledge base by providing a framework to research topics and to 

really spend some time exploring fundamental questions that relate to this project.

 Through this process I hope to sharpen my communication and production skills. I would like to develop new 

skills in the realm of computer visualization and procedural processes. This project puts me in a position where I need 

to learn fairly quickly how to convey large ideas to a large audience.

 I think the profession currently is on a trajectory to being more integrated with the larger movements of cul-

ture and the environment. I would like my project to be a reference point on this continuum. One of the primary tasks of 

our profession is to be able to connect with the general public on issues that matter to them. My project will attempt to 

do so in a way that is a source of a certain hope for a brighter future. I would like to have a similar impact on academia. 

I would like to create a solid reference point for how to hand the shattering of the cultural experience that is taking 

place. 

 Economically it is in our interest to be proactive and face up to the challenges of the future. For far too long 

we have off set certain costs to future generations. This is not sustainable and it needs to stop. I believe we are at a 

certain infl ection point where the nature of conscious experience in the future depends on what happens in the ex-

tremely short amount of time that is the near future. This sort of project is sorely needed. We are not aligned to the 

best interests of future generations. Great costs will be incurred on these future lifeforms. How we can minimize the 

negative impacts of our current existence on the future is of great importance. The money spent on securing a bright 

future now is well worth the payoff . The funds may come from the Future of Life Institute for this project. Similar or-

ganizations may be interested as well. The returns of this project could be great. Changing minds is not easy. Effi  cient 

ways of doing so for the good of our species are extremely useful for building a better future. I believe an embodied 

experience can make a distinctly powerful impact on how one sees the world.

 The post-occupancy impacts of this project would be minimized by an adaptable design. I intend to make the 

function of the designed spaces to be very fl exible. I think the need for cultural common ground will not diminish in 

the future. A space that can serve as a collective gathering facilities can serve several demographics. The programing 

PROJECT JUSTIFICATION
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is also intended to be fl exible in the future. The environmental impacts of this project will hopefully be off set by the 

changes in culture that this project intends to create. The design of the project will be done in such a way to minimize 

the environmental impact within reason. Methods that attempt to be more sustainable than previous methods will be 

implemented. Again the hope is that on balance this project will steer the direction of human culture in a direction that 

pays great dividends to the future. 

 The technological nature of my project will be that of effi  ciency and effi  cacy. It is my intention that the experi-

ence of the ‘user’ will be useful. This requires technological maneuvers that might incur risk on the ‘user’ but it will be 

kept within reason. It is important to weigh the cost and benefi ts of all methods and implementation of technology as 

the design process continues.

 The project is intended to change how people see themselves in the world. It is important to create a strong 

impact on the social fabric of our civilisations in order to achieve these ends. I am attempting to create a collection of 

spaces that creates a global identity. This must address EVERYONE. This is not easy task. It can only be strived for, if 

not fully achievable.

 The project will have various sites spread across the world. I intend to fi nd certain locations that will pay the 

best dividends in terms of steering collective values in a better direction. Emphasis will be placed on locations that 

currently do not espouse forward-thinking ideals. It is important that the project meets the scales and specifi cities of 

the locations of contact.

 I would like my project to explore how architecture can address the most pressing issues of our time. We are 

amidst a war of ideas ultimately. How architecture can infl uence and foster better ideas is of great relevance to the 

fi eld. I would like to create a reference point for on type of solution in this direction.

 I think there is a great imperative to try to fi nd solutions towards the ends of bettering human ideas. We need 

to be able to come together on issues that can only be solved at global scales. The eradication of smallpox is a good 

example of this succeeding. I have an opportunity as a student with certain freedoms to create a project that has a 

vision for a possible direction for solutions towards the ends of creating a global identity. Opportunities like this often 

do not exist the world at large. It is important to appreciate and utilize what I have now so that what may be is better. 

I am defi nitely open to collaboration and development beyond the confi nes of my educational environment. Ultimately 

that is where I would like this project to go.

 This space I am going to design will primarily be about meeting the moral convergence of what is the right 

context to place the discussion of the future of AI. This will be called the ‘Future Forum’. One of the challenges or op-

portunities of having a space that will only need to be occupied a few days per year for its primary use is the fact that 

the program for the rest of

the year would be changing. To meet changing needs I will explore the fl exibility of architecture over time. The pro-

gram will include artist residencies on site to allow artists to live on site and develop ideas and artifacts that will inspire 

directions for the future. Generally the goal is to create space that fosters change and adaptability. This space needs 

to bring several disciplines together.

 This project will incorporate my interests and abilities in a way that will allow me to meet my potential. I am 

passionate about the topics entailed. This project will be a sort of fusion between several, often confl icting interests, 

which truly move me.
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HOW THE PROJECT RELATES TO SIMILAR PROJECTS UNDERTAKEN THROUGHOUT HISTORY

Past

My project relates to several similar projects in history. 

The greek theater is an early example of an architectural space that opens up a space of interpretation. I am trying 

to do something similar with my project. I would also like people to see themselves and others in diff erent ways. It is 

important to create a space in which people can engage and learn. This idea is very similar to that of a museum. The 

Moesgaard Museum has a very eloquent progression of spaces that tells stories about how humans have came to be 

where they I are today. I fi nd this very much in line with the way I could tell the story of how we relate to technology. 

Various other museums do this as well: The Museum of Natural History in New York City, The Smithsonian, The Louvre, 

The British Museum, and various others.

The Science Museum in London is a very good precedent for what I am attempting to accomplish with the history 

portion of my museum space. 

The Science Museum is a major museum on Exhibition Road in South Kensington, London. It was founded in 1857 and 

today is one of the city’s major tourist attractions, attracting 3.3 million visitors annually.

Present

AMO’s ‘True Me’ exhibit in Beijing is very similar to what I am attempting to accomplish with my contemporary museum 

space. (archdaily, 2018)

OMA’s research and design practice AMO has opened True Me, the studio’s fi rst exhibition design in China. Built in 

the 798 Art Factory in Beijing, True Me explores modern selfi e-culture and modes of self-representation through art 

and media. Organized by App developer Meitu and the Beijing Contemporary Arts Foundation, the exhibition features 

artworks by Hou Ying, Lu Yang, Maleonn, Xie Haiwei, Ye Funa, Chen Tianzhuo, teamLab, and Theodore Bradley. Cel-

ebrating the launch of Meitu’s new logo, the exhibition extends AMO’s interest in studying visual culture.

True Me grounds AMO’s research into a staged space by literally refl ecting the nature of the Meitu app. Over one bil-

lion users use Meitu to retouch selfi e images and produce reimagined expressions of themselves. Continuing the vein 

of AMO’s work beyond fashion show sets and retail interiors, the exhibition concept plays on the app’s contradiction 

between the raw, inner self and post-produced image that’s created. Spaces are aligned along a central corridor con-

nected to a series of spaces. These rooms are clad in head-to-toe curved mirrors along the corridor to refl ect the no-

tion of the outer self. Inside, six soft zones clothed in fl annel, felt and grass display the idea of the inner self. Together, 

the corridor and rooms take visitors on a journey through visual artworks and performance spaces.

As part of OMA’s growing interest in the vibrant progressive cultural scenes of Asia, the exhibition design was led by 

OMA Partner and Asia Director Chris van Duijn. The project forms part of a sequence of cultural projects designed 

Historical, Social and Cultural Context 
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at OMA’s Hong Kong offi  ce, including the Genesis Gangnam store in Seoul and the cultural spaces at the recently 

opened Columbia Circle in Shanghai. Currently, OMA is working on the extension of a leading art institute in Beijing to 

be complete at the end of this year. (archdaily, 2018)

This is similar  to the Ice Cream Museum in San Francisco elsewhere which I see as a sort of cultural indicator of 

narcissism, hedonism, and delusion.

 Future Forum

My project also relates to various forums or conventions centers. The Swiss Convention Center has an emphasis on 

adaptability that I appreciate. The Asilomar Conference Grounds display an excellent use of site. The United Nations 

Headquarters in New York is a good example of an excellent meeting space. There are several others as well. 

AI4People is very much aligned with my goals as well. It is the fi rst global forum in Europe on the social impact of AI. 

Launched in November 2017 with a three year roadmap, the goal of AI4People is to create a common public space for 

laying out the founding principles, policies and practices on which to build a “good AI society”. (futureofl ife.org, 2018)

HOW THE PROJECT RELATES TO SOCIAL TRENDS OR DEVELOPMENTS WITHIN OUR SOCIETY

My project relates to the social trends and developments of:

Expanding Identities

We as humans have expanded our defi nition of loyalty. We previously were only loyal to the 150 or so people we could 

maintain strong personal relations with. That circle has expanded to the level of millions of people within nations. We 

need to expand our identities to the global level in order to face the existential problems that can only be solved at a 

global level.

Technological Development

Technology is not free of values. Often technological values are not in line with humanitarian values. Technology is very 

powerful. It is important to keep it’s motives in line with ours. This is all the more salient when it comes to AI. We do 

not really know ourselves as well as we think we do. What motivates us may elude us. Once AI knows us better than 

ourselves it is “Game Over”. There are great incentives to manipulate the will of people. We can manipulate ourselves 

for the better or the worse.

Moral relativism

Moral relativism is the idea that there is no universal or absolute set of moral principles. It’s a version of morality that 

advocates “to each her own,” and those who follow it say, “Who am I to judge?”

My project is founded on the idea of an objective morality. 
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Misinformation

Misinformation is false or inaccurate information, especially that which is deliberately intended to deceive.

Social media infl uencers

A Social Media Infl uencer is a user on social media who has established credibility in a specifi c industry. A social media 

infl uencer has access to a large audience and can persuade others by virtue of their authenticity and reach.

Globalism

Globalism is the operation or planning of economic and foreign policy on a global basis.

Nationalism

Nationalism is a political, social, and economic system characterized by the promotion of the interests of a particular 

nation, especially with the aim of gaining and maintaining sovereignty over the homeland.

Liberal Values

Liberalism is a political and moral philosophy based on liberty and equality. Liberals espouse a wide array of views 

depending on their understanding of these principles, but they generally support Civil rights, Democracy, Secularism, 

Gender equality, Racial equality, Internationalism, Freedom of speech, Freedom of the press and Freedom of religion.

The Enlightenment

The Enlightenment was an intellectual and philosophical movement that dominated the world of ideas in Europe dur-

ing the 18th century, the “Century of Philosophy”. French historians traditionally place the Enlightenment between 1715 

and 1798. (United States, 2018)
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THE PHYSICAL AND SOCIAL CONTEXT WITHIN WHICH THE PROBLEM IS SET 

Physical context:

My physical context is very much the planet Earth as a whole. This a very inclusive project. I would like to reach as 

many people as possible with this project. The physical architecture of this project would be one aspect of a larger 

movement. 

Out of the three topics or problems the development of artifi cial intelligence is the most pressing. The two exclusive 

world superpowers are most certainly US and China. (United States, 2018)

If we are to parse out the most signifi cant location of AI development within these two countries one arrives at San 

Francisco and Being as two site that symbolize a larger union.

Beijing

San Francisco

Social context:

The social context is the entirety of humanity with an emphasis on AI researchers from academia and industry, and 

thought leaders in economics, law, ethics, and philosophy.

The social context is complicated. Generally it is between the two political and cultural landscapes of the US and 

China, but also the rest of the world.
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Since 1949, U.S.-China relations have evolved from tense standoff s to a complex mix of intensifying diplomacy, grow-

ing international rivalry, and increasingly intertwined economies. (cfr.org, 2018)

1949

Crowds celebrate the triumph of Communists in China.(AP Images)

   

October, 1949

Chinese Communist Party leader Mao Zedong establishes the People’s Republic of China in Beijing on October 1 

after peasant-backed Communists defeat the Nationalist government of Chiang Kai-shek. Chiang and thousands of 

his troops fl ee to Taiwan. The United States—which backed the Nationalists against invading Japanese forces during 

World War II—supports Chiang’s exiled Republic of China government in Taipei, setting the stage for several decades 

of limited U.S. relations with mainland China. (cfr.org, 2018)

1950

(AP Images)

   

 June, 1950

Korean War Breaks Out

The Soviet-backed North Korean People’s Army invades South Korea on June 25. The United Nations and the United 

States rush to South Korea’s defense. China, in support of the communist North, retaliates when U.S., UN, and South 

Korean troops approach the Chinese border. As many as four million people die in the three-year confl ict until the 

United Nations, China, and North Korea sign anarmistice agreement in 1953. (cfr.org, 2018)

 

U.S. Relations With China 1949 – 2018 
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1954

Nationalist Chinese soldiers unload ammunition in Quemoy.(AP Images)

August, 1954 

First Taiwan Strait Crisis

President Dwight Eisenhower lifts the U.S. navy blockade of Taiwan in 1953, leading Chiang Kai-shek to deploy thou-

sands of troops to the Quemoy and Matsu islands in the Taiwan Strait in August 1954. Mainland China’s People’s Lib-

eration Army responds by shelling the islands. Washington signs a mutual defense treaty with Chiang’s Nationalists. 

In the spring of 1955, the United States threatens a nuclear attack on China. That April, China agrees to negotiate, 

claiming a limited victory after the Nationalists’ withdrawal from Dachen Island. Crises erupt again in 1956 and 1996. 

(cfr.org, 2018)

1959

Thousands protest the Chinese occupation of Tibet in front of the Dalai Lama’s palace.(AP Images)

March, 1959

Tibetan Uprising

Nine years after the People’s Republic of China asserts control over Tibet, a widespread uprising occurs in Lhasa. 

Thousands die in the ensuing crackdown by PRC forces, and the Dalai Lama fl ees to India. The United States joins the 

United Nations in condemning Beijing for human rights abuses in Tibet, while the Central Intelligence Agency helps 

arm the Tibetan resistance beginning in the late 1950s. (cfr.org, 2018)
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1964

China’s atomic test in the Gobi desert of Xinjiang province.(AP Images)

October, 1964

China’s First Atomic Test

China joins the nuclear club in October 1964 when it conducts its fi rst test of an atomic bomb. The test comes amid 

U.S.-Sino tensions over the escalating confl ict in Vietnam. By the time of the test, China has amassed troops along its 

border with Vietnam. (cfr.org, 2018)

1969

Chinese soldiers deploy near the Soviet border.(Xinhua/AP Images)

March, 1969

Sino-Soviet Border Confl ict

Diff erences over security, ideology, and development models strain Sino-Soviet relations. China’s radical industrializa-

tion policies, known as the Great Leap Forward, lead the Soviet Union to withdraw advisors in 1960. Disagreements 

culminate in border skirmishes in March 1969. Moscow replaces Washington as China’s biggest threat, and the Sino-

Soviet split contributes to Beijing’s eventual rapprochement with the United States. (cfr.org, 2018)
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1971

Members of the U.S. ping-pong team meet reporters after leaving China.(AP Images)

April, 1971

Ping-Pong Diplomacy

In the fi rst public sign of warming relations between Washington and Beijing, China’s ping-pong team invites members 

of the U.S. team to China on April 6, 1971. Journalists accompanying the U.S. players are among the fi rst Americans 

allowed to enter China since 1949. In July of 1971, Secretary of State Henry Kissinger makes a secret trip to China. 

Shortly thereafter, the United Nations recognizes the People’s Republic of China, endowing it with the permanent 

Security Council seat that had been held by Chiang Kai-shek’s Republic of China on Taiwan since 1945. (cfr.org, 2018)

1972

President Nixon near the Great Wall of China in 1972.(AP Images)

February, 1972

Nixon Visits China

President Richard Nixon spends eight days in China in February 1972, during which he meets Chairman Mao Zedong 

and signs the Shanghai Communiqué with Premier Zhou Enlai. The communiqué sets the stage for improved U.S.-Sino 

relations by allowing China and the United States to discuss diffi  cult issues, particularly Taiwan. However, normaliza-

tion of relations between the two countries makes slow progress for much of the decade. (cfr.org, 2018)
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1979

Chinese Vice Premier Deng Xiaoping at a Texas rodeo in 1979.(AP Images)

Formal Ties and One China Policy

U.S. President Jimmy Carter grants China full diplomatic recognition, while acknowledging mainland China’s One Chi-

na principle and severing normal ties with Taiwan. Chinese Vice Premier Deng Xiaoping, who leads China through 

major economic reforms, visits the United States shortly thereafter. However, in April, Congress approves the Taiwan 

Relations Act, allowing continued commercial and cultural relations between the United States and Taiwan. The act 

requires Washington to provide Taipei with defensive arms, but does not offi  cially violate the U.S.’s One China policy. 

(cfr.org, 2018)

1982

President Ronald Reagan and Chinese President Li Xiannian review the military honor guard in Beijing, April 26, 1984.

(David Kennerly/AP Images)

July, 1982

China in the Reagan Era

The Reagan administration issues the “Six Assurances” to Taiwan, including pledges that it will honor the Taiwan Rela-

tions Act, it would not mediate between Taiwan and China, and it had no set date to terminate arms sales to Taiwan. 

The Reagan administration then signs in August 1982 a third joint communiqué with the People’s Republic of China to 

normalize relations. It reaffi  rms the U.S. commitment to its One China policy. Though Ronald Reagan voices support 

for stronger ties with Taiwan during his presidential campaign, his administration works to improve Beijing-Washington 

relations at the height of U.S. concerns over Soviet expansionism. President Reagan visits China in April 1984 and in 

June, the U.S. government permits Beijing to make purchases of U.S. military equipment. (cfr.org, 2018)
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1989

A lone protester confronts military tanks in Tiananmen Square.(Jeff  Widener/AP Images)

June, 1989

Tiananmen Square Massacre

In the spring of 1989, thousands of students hold demonstrations in Beijing’s Tiananmen Square, demanding demo-

cratic reforms and an end to corruption. On June 3, the government sends in military troops to clear the square, 

leaving hundreds of protesters dead. In response, the U.S. government suspends military sales to Beijing and freezes 

relations. (cfr.org, 2018)

1993

Chinese dissident Wei Jingsheng signs a release document in 1993.(Xinhua/AP Images)

September, 1993

Prominent Dissidents Deported

In September 1993, China releases Wei Jingsheng, a political prisoner since 1979. That year, President Bill Clinton 

launches a policy of “constructive engagement” with China. However, after Beijing loses its bid to host the 2000 

Olympic Games, the Chinese government imprisons Wei again. Four years later, Clinton secures the release of Wei 

and Tiananmen Square protester Wang Dan. Beijing deports both dissidents to the United States. (cfr.org, 2018)
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1996

Lee Teng-hui at a celebration rally.(Vincent Yu/AP Images)

  

 

March, 1996

Taiwan’s First Free Presidential Vote

The Nationalist Party’s Lee Teng-hui wins Taiwan’s fi rst free presidential elections by a large margin in March 1996, 

despite Chinese missile tests meant to sway Taiwanese voters against voting for the pro-independence candidate. 

The elections come a year after China recalls its ambassador after President Bill Clinton authorizes a visit by Lee, re-

versing a fi fteen-year-old U.S. policy against granting visas to Taiwan’s leaders. In 1996, Washington and Beijing agree 

to exchange offi  cials again. (cfr.org, 2018)

1999

The Chinese embassy in Belgrade after being hit by NATO missiles.(Reuters)

   

 

May, 1999

Belgrade Embassy Bombing

NATO accidentally bombs the Chinese embassy in Belgrade during its campaign against Serbian forces occupying 

Kosovo in May 1999, shaking U.S.-Sino relations. The United States and NATO off er apologies for the series of U.S. 

intelligence mistakes that led to the deadly bombing, but thousands of Chinese demonstrators protest throughout the 

country, attacking offi  cial U.S. property. (cfr.org, 2018)
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2000

A deep-water port in Shanghai.(Greg Baker/AP)

   

 

October, 2000

Normalized Trade Relations

U.S. President Bill Clinton signs the U.S.-China Relations Act of 2000 in October, granting Beijing permanent normal 

trade relations with the United States and paving the way for China to join the World Trade Organization in 2001. Be-

tween 1980 and 2004, U.S.-China trade rises from $5 billion to $231 billion. In 2006, China surpasses Mexico as the 

United States’ second-biggest trade partner, after Canada. (cfr.org, 2018)

2001

A U.S. electronics intelligence collection aircraft takes off  from Japan’s Kadena Air Base.(Kimimasa Mayama/Reuters)

   

 

April, 2001

U.S.-Sino Spy Plane Standoff 

In April 2001, a U.S. reconnaissance plane collides with a Chinese fi ghter and makes an emergency landing on Chinese 

territory. Authorities on China’s Hainan Island detain the twenty-four-member U.S. crew. After twelve days and a tense 

standoff , authorities release the crew, and President George W. Bush expresses regret over the death of a Chinese 

pilot and the landing of the U.S. plane. (cfr.org, 2018)
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2005

U.S. Deputy Secretary of State Robert Zoellick and Chinese Foreign Minister Li Zhaoxing meet in Beijing.(Reuters)

   

 

September, 2005

‘Responsible Stakeholder’

In a September 2005 speech, Deputy Secretary of State Robert B. Zoellick initiates a strategic dialogue with China. 

Recognizing Beijing as an emerging power, he calls on China to serve as a “responsible stakeholder” and use its infl u-

ence to draw nations such as Sudan, North Korea, and Iran into the international system. That same year, North Korea 

walks away from Six-Party Talks aimed at curbing Pyongyang’s nuclear ambitions. After North Korea conducts its fi rst 

nuclear test in October 2006, China serves as a mediator to bring Pyongyang back to the negotiating table. (cfr.org, 

2018)

2007

Recruits of the People’s Liberation Army, the world’s largest standing military.(AP Images)

   

 

March, 2007

China Increases Military Spending

In March 2007, China announces an 18 percent budget increase in defense spending for 2007, totaling more than $45 

billion. Increases in military expenditures average 15 percent a year from 1990 to 2005. During a 2007 tour of Asia, 

U.S. Vice President Dick Cheney says China’s military buildup is “not consistent” with the country’s stated goal of a 

“peaceful rise.” China says it is increasing spending to provide better training and higher salaries for its soldiers, to 

“protect national security and territorial integrity.” (cfr.org, 2018)
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2008

Chinese yuan coins and banknotes. (Peter Kujundzic/Reuters)

   

 

September, 2008

China Becomes Largest U.S. Foreign Creditor

In September 2008, China surpasses Japan to become the largest holder of U.S. debt—or treasuries—at around 

$600 billion. The growing interdependence between the U.S. and Chinese economies becomes evident as a fi nancial 

crisis threatens the global economy, fueling concerns over U.S.-China economic imbalances. (cfr.org, 2018)

2010

A construction worker walks among high-rise apartment blocks in China’s Hubei Province. (Reuters)

   

 

August, 2010

China Becomes World’s Second-Largest Economy

China surpasses Japan as the world’s second-largest economy after it is valued at $1.33 trillion for the second quarter 

of 2010, slightly above Japan’s $1.28 trillion for that year. China is on track to overtake the United States as the world’s 

number one economy by 2027, according to Goldman Sachs chief economist Jim O’Neill. At the start of 2011, China 

reports a total GDP of $5.88 trillion for 2010, compared to Japan’s $5.47 trillion. (cfr.org, 2018)
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2011

Secretary of State Clinton addresses APEC leaders in Honolulu, Hawaii.(Yuriko Nakao/Reuters)

   

 

November, 2011

U.S. ‘Pivots’ Toward Asia

In an essay for Foreign Policy, U.S. Secretary of State Hillary Clinton outlines a U.S. “pivot” to Asia. Clinton’s call for 

“increased investment—diplomatic, economic, strategic, and otherwise—in the Asia-Pacifi c region” is seen as a move 

to counter China’s growing clout. That month, at the Asia-Pacifi c Economic Cooperation summit, U.S. President Ba-

rack Obama announces the United States and eight other nations have reached an agreement on the Trans-Pacifi c 

Partnership—a multinational free trade agreement. Obama later announces plans to deploy 2,500 marines in Aus-

tralia, prompting criticism from Beijing. (cfr.org, 2018)

2012

President Obama announces new eff orts to enforce U.S. trade rights in China.(Jason Reed/Reuters)

   

 

February, 2012

Rising Trade Tensions

The U.S. trade defi cit with China rises from $273.1 billion in 2010 to an all-time high of $295.5 billion in 2011. The in-

crease accounts for three-quarters of the growth in the U.S. trade defi cit for 2011. In March, the United States, the EU, 

and Japan fi le a “request for consultations” with Chinaat the World Trade Organization over its restrictions on export-

ing rare earth metals. The United States and its allies contend China’s quota violates international trade norms, forcing 

multinational fi rms that use the metals to relocate to China. China calls the move “rash and unfair,” while vowing to 

defend its rights in trade disputes. (cfr.org, 2018)
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2012

Chen, helped by his wife, arrives in New York.(Keith Bedford/Reuters)

   

 

April, 2012

Dissident Flees to U.S. Embassy

Blind Chinese dissident Chen Guangcheng escapes house arrest in Shandong province on April 22 and fl ees to the 

U.S. embassy in Beijing. U.S. diplomats negotiate an agreement with Chinese offi  cials allowing Chen to stay in China 

and study law in a city close to the capital. However, after Chen moves to Beijing, he changes his mind and asks to 

take shelter in the United States. The development threatens to undermine U.S.-China diplomatic ties, but both sides 

avert a crisis by allowing Chen to visit the United States as a student, rather than as an asylum seeker. (cfr.org, 2018)

2012

Delegates vote at the closing session of the 18th National Party Congress of China’s Communist Party on November 

14, 2012. (Carlos Barria/Reuters)

   

 

November, 2012

China’s New Leadership

The 18th National Party Congress concludes with the most signifi cant leadership turnover in decades as about 70 per-

cent of the members of the country’s major leadership bodies—the Politburo Standing Committee, the Central Military 

Commission, and the State Council—are replaced. Li Keqiang assumes the role of premier, while Xi Jinping replaces 

Hu Jintao as president, Communist Party general secretary, and chairman of the Central Military Commission. Xi deliv-

ers a series of speeches on the “rejuvenation” of China. (cfr.org, 2018)
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2013

U.S. President Barack Obama and Chinese President Xi Jinping walk the grounds at Sunnylands in Rancho Mirage, 

California, June 2013 (Kevin Lamarque/Reuters)

   

 

June 7 – 8, 2013

Sunnylands Summit

U.S. President Barack Obama hosts Chinese President Xi Jinping for a “shirt-sleeves summit” at the Sunnylands 

Estate in California in a bid to build a personal rapport with his counterpart and ease tense U.S.-China relations. The 

presidents pledge to cooperate more eff ectively on pressing bilateral, regional, and global issues, including climate 

change and North Korea. Obama and Xi also vowto establish a “new model” of relations, a nod to Xi’s concept of es-

tablishing a “new type of great power relations” for the United States and China. (cfr.org, 2018)

2014

The fi ve offi  cers from the People’s Liberation Army of China indicted by the U.S. Department of Justice.(FBI via Reu-

ters)

   

 

May 19, 2014

U.S. Indicts Chinese Nationals

A U.S. court indicts fi ve Chinese hackers, allegedly with ties to China’s People’s Liberation Army, on charges of stealing 

trade technology from U.S. companies. In response, Beijing suspends its cooperation in the U.S.-China cybersecurity 

working group. In June 2015, U.S. authorities signal that there is evidence that Chinese hackers are behind the major 

online breach of the Offi  ce of Personnel Management and the theft of data from twenty-two million current and formal 

federal employees. (cfr.org, 2018)
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2014

U.S. President Barack Obama shakes hands with China’s President Xi Jinping during APEC forum in Beijing, November 

2014. (Kim Kyung-Hoon/Reuters)

   

 

November 12, 2014

Joint Climate Announcement

On the sidelines of the 2014 Asia-Pacifi c Economic Cooperation summit, U.S. President Barack Obama and Chinese 

President Xi Jinping issue a joint statement on climate change, pledging to reduce carbon emissions. Obama sets 

a more ambitious target for U.S. emissions cutbacks, and Xi makes China’s fi rst promise to curb carbon emissions’ 

growth by 2030. These commitments by the world’s top polluters stirred hopes among some experts that they would 

boost momentum for global negotiations ahead of the 2015 UN-led Climate Change Conference in Paris. (cfr.org, 

2018)

2015

China develops land on Subi Reef in the Northern Spratly islands, June 2015.(CSIS Asia Maritime Transparency Initia-

tive/DigitalGlobe)

   

 

May 30, 2015

U.S. Warns China Over South China Sea

At the fourteenth annual Shangri-La Dialogue on Asian security, U.S. Secretary of Defense Ashton Carter calls on 

China to halt its controversial land reclamation eff orts in the South China Sea, saying that the United States opposes 

“any further militarization” of the disputed territory. Ahead of the conference, U.S. offi  cials say that images from U.S. 

naval surveillance provide evidence that China is placing military equipment on a chain of artifi cial islands, despite 

Beijing’s claims that construction is mainly for civilian purposes. (cfr.org, 2018)
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2017

Chinese President Xi Jinping and U.S. Secretary of State Rex Tillerson in Beijing, March 19, 2017. (Lintao Zhang/Pool/

Reuters)

   

 

February 9, 2017

Trump Affi  rms One China Policy After Raising Doubts

U.S. President Donald J. Trump says he will honor the One China policy in a call with Chinese President Xi Jinping. After 

winning the presidential election, Trump breaks with established practice by speaking on the telephone with Taiwan-

ese President Tsai Ing-wen and questioning the U.S. commitment to its One China policy. Washington’s policy for four 

decades has recognized that there is but one China. Under this policy, the United States has maintained formal ties 

with the People’s Republic of China but also maintains unoffi  cial ties with Taiwan, including the provision of defense 

aid. Secretary of State Rex Tillerson, visiting Beijing in March, describes the U.S.-China relationship as one “built on 

non-confrontation, no confl ict, mutual respect, and always searching for win-win solutions.” (cfr.org, 2018)

Trump and Xi meet in Florida. (Carlos Barria/Reuters)

   

 

April 6 – 7, 2017

Trump Hosts Xi at Mar-a-Lago

President Donald J. Trump welcomes China’s Xi Jinping for a two-day summit at the Mar-a-Lago estate in Florida, 

where bilateral trade and North Korea top the agenda. Afterward, Trump touts “tremendous progress” in the U.S.-China 

relationship and Xi cites a deepened understandingand greater trust building. In mid-May, U.S. Commerce Secretary 

Wilbur Ross unveils a ten-part agreementbetween Beijing and Washington to expand trade of products and services 

like beef, poultry, and electronic payments. Ross describes the bilateral relationship as “hitting a new high,” though 

the countries do not address more contentious trade issues including aluminum, car parts, and steel. (cfr.org, 2018)
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2018

A worker inside an electronics factory in Qingdao. William Hong/Reuters

   

March 22, 2018

Trump Tariff s Target China

The Trump administration announces sweeping tariff s on Chinese imports, worth at least $50 billion, in response to 

what the White House alleges is Chinese theft of U.S. technology and intellectual property. Coming on the heels of 

tariff s on steel and aluminum imports, the measures target goods including clothing, shoes, and electronics and re-

strict some Chinese investment in the United States. China imposes retaliatory measures in early April on a range of 

U.S. products, stoking concerns of a trade war between the world’s largest economies. The move marks a hardening 

of President Trump’s approach to China after high-profi le summits with President Xi in April and November 2017. (cfr.

org, 2018)

U.S.-packaged potato chips sit on display at a supermarket in Beijing. Wang Zhao/AFP/Getty Images

   

 

July 6, 2018

U.S.-China Trade War Escalates

The Trump administration imposes fresh tariff s totaling $34 billion worth of Chinese goods. More than eight hundred 

Chinese products in the industrial and transport sectors, as well as goods such as televisions and medical devices, will 

face a 25 percent import tax. China retaliates with its own tariff s on more than fi ve hundred U.S. products. The reprisal, 

also valued around $34 billion, targets commodities such as beef, dairy, seafood, and soybeans. President Trump and 

members of his administration believe that China is “ripping off ” the United States, taking advantage of free trade rules 

to the detriment of U.S. fi rms operating in China. Beijing criticizes the Trump administration’s moves as “trade bullying” 

and cautions that tariff s could trigger global market unrest.  (cfr.org, 2018)

205

FUTURE FORUM



An existential risk is any risk that has the potential to eliminate all of humanity or, at the very least, kill large swaths of 

the global population, leaving the survivors without suffi  cient means to rebuild society to current standards of living.

Until relatively recently, most existential risks (and the less extreme version, known as global catastrophic risks)  were 

natural, such as the supervolcanoes and asteroid impacts that led to mass extinctions millions of years ago. The tech-

nological advances of the last century, while responsible for great progress and achievements, have also opened us 

up to new existential risks.

Nuclear war was the fi rst man-made global catastrophic risk, as a global war could kill a large percentage of the hu-

man population. As more research into nuclear threats was conducted, scientists realized that the resulting nuclear 

winter could be even deadlier than the war itself, potentially killing most people on earth.

Biotechnology and genetics often inspire as much fear as excitement, as people worry about the possibly negative 

eff ects of cloning, gene splicing, gene drives, and a host of other genetics-related advancements. While biotechnology 

provides incredible opportunity to save and improve lives, it also increases existential risks associated with manufac-

tured pandemics and loss of genetic diversity.

Artifi cial intelligence (AI) has long been associated with science fi ction, but it’s a fi eld that’s made signifi cant strides 

in recent years. As with biotechnology, there is great opportunity to improve lives with AI, but if the technology is not 

developed safely, there is also the chance that someone could accidentally or intentionally unleash an AI system that 

ultimately causes the elimination of humanity.

Climate change is a growing concern that people and governments around the world are trying to address. As the 

global average temperature rises, droughts, fl oods, extreme storms, and more could become the norm. The resulting 

food, water and housing shortages could trigger economic instabilities and war. While climate change itself is unlikely 

to be an existential risk, the havoc it wreaks could increase the likelihood of nuclear war, pandemics or other catas-

trophes.

During the early years of trains, many worried that the human body couldn’t handle speeds greater than 30 miles per 

hour; people were hesitant to use the fi rst phones for fear of electric shocks or that the devices were instruments 

of the devil himself; and there were equally dire predictions about planes, heart transplants and Y2K, just to name a 

few red herrings. While we hope that concerns about some of the technologies listed on this page will prove equally 

unwarranted, we can only ensure that to be the case with suffi  cient education, research and intervention. We humans 

should not ask what will happen in the future as if we were passive bystanders, when we in fact have the power to 

shape our own destiny. (futureofl ife.org, 2018)

In the following text I will explain how we as humans have arrived at the technological world in which we live today. 

I will unpack how we related to machines and technology in the past. I will also unpack the histories of the primary 

existential threats we face today.

In order to understand our current relation to machines and technology it is benefi cial to see how we have related to 

machines and technology historically.

“During much of its history, the machines was associated neither with mathematical function nor with what can prop-

erly be called technology. In fact moden tendency to regard the premodern machine as a useless toy is undeniably 

a biased protection; instead, we must situate it properly within a larger history of the machine and consider what 

constitutes knowledge and wisdom in certain historical periods. To do what, we fl ush out the machine’s relation to 

mathematics, metaphysics, and the human will. (Gomez, 2004)

HISTORICAL NARRATIVE
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Vitruvius explains that machines are “moved by appropriate revolutions of circles, which by the Greeks is called cyclice 

conexis.” THe circles of the machine depend on the order disclosed in the “revolutions of the universe” as “all machin-

ery is generated by Nature.”(Gomez, 2004)

His statement assures us that machines are not merely a mechanical system: rather, the machine allows the regularity 

of the cosmos to resemble a labyrinth or a classical theater. Something remains unknowable, this factor was left to 

chance. (Gomez, 2004)

“Because tyche[chance] is inscrutable to our intelligence, mimesis[imitation] is equally so.” - Dalibor Vesely

Machines allowed the weak to overcome the strong.

Machines overturn the natural order of things.

Daedala: things that induce wonder Machines were things that induced wonder.

In the ancient world making was steeped in ritual. Actions were not autonomous: one also had to curry the benevo-

lence of the gods. Ancient machines belonged to a concept of nature(physis) as a living force of generative power. 

THese were NOT reduced to instrumental operations on dead matter.(Gomez, 2004)

Augustine of Hippo in the 4th century imagined a giant crane had built Earth. (Gomez, 2004)

“The machine of the mind,” said Gregory the Great, is “energy of love” that lifts us upon high. (Gomez, 2004)

God gave knowledge, and it was humans duty to disclose it through human works. The primary purpose of medieval 

machines was not to understand the cosmos as an objective entity, but to demonstrate the wondrous workings of the 

Nature God had created.

Augustine famously said that marvels are not “against nature” but “against what we know of nature.” (Gomez, 2004)

Mechanical contrivances were only wondrous to the uninstructed.

Mechanical art was able to seduce observers with artefacts that were too ingenious to be apprehended causally.

The status and use of machines began to change in the sixteenth century. Here we fi nd machines for various pur-

poses: from daily tasks such as milling fl our to more related activities such as reading.

Mathematics had been an ontologically distinct realm, but with the proliferation of machines and mechanics, it was 

extended and applied in many diff erent situations. This expansion accompanied the growth of human dignity and 

demonstrated the human ability to transcend one’s immediate circumstances.

 Leonardo da Vinci shows how diffi  cult it was to break though the cultural baggage of his time without proper founda-

tions in mechanics. Reality resisted total instrumentality. (Gomez, 2004)

Unlike the autonomous abstractions of modern machinery, seventeenth-century machines were embedded in a rich 

cultural sphere and were developed with a speculative thrust that was more metaphysical than technical. The function 
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of the machine was secondary to its signifi cance as a metaphysical “understanding and representation of movement 

in the created world.”

Nature was placed increasingly under mechanical laws or, at least, was restrained by mechanical metaphors.

Descartes used the machine as a metaphor for the body.

Isaac Newton helped to open up the mechanical world.

He emphasized a separation between representation and realisation with his controlled experiments.

This changed how we saw the world. Filippo Brunelleschi’s panels, are believed to be the fi rst demonstrations of the 

representation of linear perspective

This opened or a door to perceiving the world in a new way. This new way of seeing the world was extremely powerful 

and was a primary case for the industrial revolution.

Machines became designed on purely functional and geometric criteria.

We must remember that technology is not what is most visible (such as machines or engines) nor is it simply a tool 

one has on hand. It is the knowledge that preexists the arrival of something and the means with which is is manifested.

(Gomez, 2004)

Today

Technology is powerful but we as  humans should not ask what will happen in the future as if we were passive bystand-

ers, when we in fact have the power to shape our own destiny. In order to do so we must understand the conditions 

that have brought us to where we are. In the following text I will unpack the histories of the existential threats we face 

today.

Historical, Social and Cultural Context 
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The Earth’s climate has changed throughout history. Just in the last 650,000 years there have been seven cycles of glacial advance 

and retreat, with the abrupt end of the last ice age about 7,000 years ago marking the beginning of the modern climate era — and 

of human civilization. Most of these climate changes are attributed to very small variations in Earth’s orbit that change the amount of 

solar energy our planet receives. (nasa.gov, 2018)

1712 - British ironmonger Thomas Newcomen invents the fi rst widely used steam engine, paving 
the way for the Industrial Revolution and industrial scale use of coal.

1800 - World population reaches one billion.

1824 - French physicist Joseph Fourier describes the Earth’s natural “greenhouse eff ect”. He 
writes: “The temperature [of the Earth] can be augmented by the interposition of the atmos-
phere, because heat in the state of light fi nds less resistance in penetrating the air, than in re-
passing into the air when converted into non-luminous heat.”

1861 - Irish physicist John Tyndall shows that water vapour and certain other gases create the 
greenhouse eff ect. “This aqueous vapour is a blanket more necessary to the vegetable life of 
England than clothing is to man,” he concludes. More than a century later, he is honoured by hav-
ing a prominent UK climate research organisation - the Tyndall Centre - named after him.

1886 - Karl Benz unveils the Motorwagen, often regarded as the fi rst true automobile.

1896 - Swedish chemist Svante Arrhenius concludes that industrial-age coal burning will en-
hance the natural greenhouse eff ect. He suggests this might be benefi cial for future generations. 
His conclusions on the likely size of the “man-made greenhouse” are in the same ballpark - a few 
degrees Celsius for a doubling of CO2 - as modern-day climate models.
Image copyrightSPLImage captionSvante Arrhenius unlocked the man-made greenhouse a cen-
tury ago

1900 - Another Swede, Knut Angstrom, discovers that even at the tiny concentrations found in 
the atmosphere, CO2 strongly absorbs parts of the infrared spectrum. Although he does not 
realise the signifi cance, Angstrom has shown that a trace gas can produce greenhouse warming.

1927 - Carbon emissions from fossil fuel burning and industry reach one billion tonnes per year.

1930 - Human population reaches two billion.

1938 - Using records from 147 weather stations around the world, British engineer Guy Callendar 
shows that temperatures had risen over the previous century. He also shows that CO2 concen-
trations had increased over the same period, and suggests this caused the warming. The “Cal-
lendar eff ect” is widely dismissed by meteorologists.

1955 - Using a new generation of equipment including early computers, US researcher Gilbert 
Plass analyses in detail the infrared absorption of various gases. He concludes that doubling 
CO2 concentrations would increase temperatures by 3-4C.

CLIMATE CHANGE HISTORY
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1957 - US oceanographer Roger Revelle and chemist Hans Suess show that seawater will not absorb all 
the additional CO2 entering the atmosphere, as many had assumed. Revelle writes: “Human beings are 
now carrying out a large scale geophysical experiment...”

1958 - Using equipment he had developed himself, Charles David (Dave) Keeling begins systematic meas-
urements of atmospheric CO2 at Mauna Loa in Hawaii and in Antarctica. Within four years, the project 
- which continues today - provides the fi rst unequivocal proof that CO2 concentrations are rising.
Image copyright(C) BRITISH BROADCASTING CORPORATION
Change in future is likely to be more fundamental and more widespread than anything we have known 
hithertoMargaret Thatcher, Former UK Prime Minister

1960 - Human population reaches three billion.

1965 - A US President’s Advisory Committee panel warns that the greenhouse eff ect is a matter of “real 
concern”.

1972 - First UN environment conference, in Stockholm. Climate change hardly registers on the agenda, 
which centres on issues such as chemical pollution, atomic bomb testing and whaling. The United Nations 
Environment Programme (Unep) is formed as a result.

1975 - Human population reaches four billion.

1975 - US scientist Wallace Broecker puts the term “global warming” into the public domain in the title of 
a scientifi c paper.

1987 - Human population reaches fi ve billion

1987 - Montreal Protocol agreed, restricting chemicals that damage the ozone layer. Although not estab-
lished with climate change in mind, it has had a greater impact on greenhouse gas emissions than the 
Kyoto Protocol.

1988 - Intergovernmental Panel on Climate Change (IPCC) formed to collate and assess evidence on 
climate change.

1989 - UK Prime Minister Margaret Thatcher - possessor of a chemistry degree - warns in a speech to 
the UN that “We are seeing a vast increase in the amount of carbon dioxide reaching the atmosphere... 
The result is that change in future is likely to be more fundamental and more widespread than anything 
we have known hitherto.” She calls for a global treaty on climate change.

1989 - Carbon emissions from fossil fuel burning and industry reach six billion tonnes per year.
Image copyrightOTHERImage captionThe CO2 concentration, as measured at Mauna Loa, has risen 
steadily

1990 - IPCC produces First Assessment Report. It concludes that temperatures have risen by 0.3-0.6C 
over the last century, that humanity’s emissions are adding to the atmosphere’s natural complement of 
greenhouse gases, and that the addition would be expected to result in warming.

1992 - At the Earth Summit in Rio de Janeiro, governments agree the United Framework Convention on 
Climate Change. Its key objective is “stabilization of greenhouse gas concentrations in the atmosphere 
at a level that would prevent dangerous anthropogenic interference with the climate system”. Developed 
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countries agree to return their emissions to 1990 levels.

1995 - IPCC Second Assessment Report concludes that the balance of evidence suggests “a discernible 
human infl uence” on the Earth’s climate. This has been called the fi rst defi nitive statement that humans 
are responsible for climate change.

1997 - Kyoto Protocol agreed. Developed nations pledge to reduce emissions by an average of 5% by the 
period 

2008-12, with wide variations on targets for individual countries. US Senate immediately declares it will 
not ratify the treaty.

1998 - Strong El Nino conditions combine with global warming to produce the warmest year on record. 
The average global temperature reached 0.52C above the mean for the period 1961-90 (a commonly 
used baseline).

1998 - Publication of the controversial “hockey stick” graph indicating that modern-day temperature rise 
in the northern hemisphere is unusual compared with the last 1,000 years. The work would later be the 
subject of two enquiries instigated by the US Congress.
Image copyrightAPImage captionRajendra Pachauri’s IPCC netted the Nobel Peace Prize in 2007

1999 - Human population reaches six billion.

2001 - President George W Bush removes the US from the Kyoto process.

2001 - IPCC Third Assessment Report fi nds “new and stronger evidence” that humanity’s emissions of 
greenhouse gases are the main cause of the warming seen in the second half of the 20th Century.

2005 - The Kyoto Protocol becomes international law for those countries still inside it.

2005 - UK Prime Minister Tony Blair selects climate change as a priority for his terms as chair of the G8 
and president of the EU.

2006 - The Stern Review concludes that climate change could damage global GDP by up to 20% if left 
unchecked - but curbing it would cost about 1% of global GDP.

2006 - Carbon emissions from fossil fuel burning and industry reach eight billion tonnes per year.

2007 - The IPCC’s Fourth Assessment Report concludes it is more than 90% likely that humanity’s emis-
sions of greenhouse gases are responsible for modern-day climate change.

2007 - The IPCC and former US vice-president Al Gore receive the Nobel Peace Prize “for their eff orts to 
build up and disseminate greater knowledge about man-made climate change, and to lay the foundations 
for the measures that are needed to counteract such change”.

2007 - At UN negotiations in Bali, governments agree the two-year “Bali roadmap” aimed at hammering 
out a new global treaty by the end of 2009.

2008 - Half a century after beginning observations at Mauna Loa, the Keeling project shows that CO2 
concentrations have risen from 315 parts per million (ppm) in 1958 to 380ppm in 2008.
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2008 - Two months before taking offi  ce, incoming US president Barack Obama pledges to “engage vigor-
ously” with the rest of the world on climate change.

2009 - China overtakes the US as the world’s biggest greenhouse gas emitter - although the US remains 
well ahead on a per-capita basis.

2009 - Computer hackers download a huge tranche of emails from a server at the University of East An-
glia’s Climatic Research Unit and release some on the internet, leading to the “ClimateGate” aff air.

2009 - 192 governments convene for the UN climate summit in Copenhagen with expectations of a new 
global agreement high; but they leave only with a controversial political declaration, the Copenhagen Ac-
cord.

2010 - Developed countries begin contributing to a $30bn, three-year deal on “Fast Start Finance” to help 
them “green” their economies and adapt to climate impacts.

2010 - A series of reviews into “ClimateGate” and the IPCC ask for more openness, but clear scientists 
of malpractice.

2010 - The UN summit in Mexico does not collapse, as had been feared, but ends with agreements on a 
number of issues.

2011 - A new analysis of the Earth’s temperature record by scientists concerned over the “ClimateGate” 
allegations proves the planet’s land surface really has warmed over the last century.

2011 - Human population reaches seven billion.

2011 - Data shows concentrations of greenhouse gases are rising faster than in previous years.

2012 - Arctic sea ice reaches a minimum extent of 3.41 million sq km (1.32 million sq mi), a record for the 
lowest summer cover since satellite measurements began in 1979.

2013 - The Mauna Loa Observatory on Hawaii reports that the daily mean concentration of CO2 in the 
atmosphere has surpassed 400 parts per million (ppm) for the fi rst time since measurements began in 
1958.

2013 - The fi rst part of the IPCC’s fi fth assessment report says scientists are 95% certain that humans 
are the “dominant cause” of global warming since the 1950s. (nasa.gov, 2018)

212

FUTURE FORUM



Ninety-seven percent of climate scientists agree that climate-warming trends over the past century are very likely due 

to human activities, and most of the leading scientifi c organizations worldwide have issued public statements endors-

ing this position. (nasa.gov, 2018)
Scientifi c evidence for warming of the climate system is unequivocal.

- Intergovernmental Panel on Climate Change

The current warming trend is of particular signifi cance because most of it is extremely likely (greater than 95 percent 

probability) to be the result of human activity since the mid-20th century and proceeding at a rate that is unprec-

edented over decades to millennia. (nasa.gov, 2018)
Earth-orbiting satellites and other technological advances have enabled scientists to see the big picture, collecting 

many diff erent types of information about our planet and its climate on a global scale. This body of data, collected over 

many years, reveals the signals of a changing climate. (nasa.gov, 2018)
The heat-trapping nature of carbon dioxide and other gases was demonstrated in the mid-19th century. Their ability 

to aff ect the transfer of infrared energy through the atmosphere is the scientifi c basis of many instruments fl own by 

NASA. There is no question that increased levels of greenhouse gases must cause the Earth to warm in response.

Ice cores drawn from Greenland, Antarctica, and tropical mountain glaciers show that the Earth’s climate responds to 

changes in greenhouse gas levels. Ancient evidence can also be found in tree rings, ocean sediments, coral reefs, and 

layers of sedimentary rocks. This ancient, or paleoclimate, evidence reveals that current warming is occurring roughly 

ten times faster than the average rate of ice-age-recovery warming. (nasa.gov, 2018)

SCIENTIFIC CONSENSUS
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Global temperature rise

The planet’s average surface temperature has risen about 1.62 degrees Fahrenheit (0.9 degrees Celsius) since the 

late 19th century, a change driven largely by increased carbon dioxide and other human-made emissions into the 

atmosphere. Most of the warming occurred in the past 35 years, with the fi ve warmest years on record taking place 

since 2010. Not only was 2016 the warmest year on record, but eight of the 12 months that make up the year — from 

January through September, with the exception of June — were the warmest on record for those respective months.  

(nasa.gov, 2018)

Warming oceans

The oceans have absorbed much of this increased heat, with the top 700 meters (about 2,300 feet) of ocean showing 

warming of more than 0.4 degrees Fahrenheit since 1969. (nasa.gov, 2018)

Shrinking ice sheets

The Greenland and Antarctic ice sheets have decreased in mass. Data from NASA’s Gravity Recovery and Climate 

Experiment show Greenland lost an average of 281 billion tons of ice per year between 1993 and 2016, while Antarc-

tica lost about 119 billion tons during the same time period. The rate of Antarctica ice mass loss has tripled in the last 

decade. (nasa.gov, 2018)

Glacial retreat

Glaciers are retreating almost everywhere around the world — including in the Alps, Himalayas, Andes, Rockies, 

Alaska and Africa. (nasa.gov, 2018)

Decreased snow cover

Satellite observations reveal that the amount of spring snow cover in the Northern Hemisphere has decreased over 

the past fi ve decades and that the snow is melting earlier. (nasa.gov, 2018)

Sea level rise

Global sea level rose about 8 inches in the last century. The rate in the last two decades, however, is nearly double that 

of the last century and is accelerating slightly every year.

Image: Republic of Maldives: Vulnerable to sea level rise. (nasa.gov, 2018)

THE EVIDENCE FOR RAPID CLIMATE CHANGE IS COMPELLING
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Declining Arctic sea ice

Both the extent and thickness of Arctic sea ice has declined rapidly over the last several decades.

Image: Visualization of the 2012 Arctic sea ice minimum, the lowest on record. (nasa.gov, 2018)

Extreme events

The number of record high temperature events in the United States has been increasing, while the number of record low tem-

perature events has been decreasing, since 1950. The U.S. has also witnessed increasing numbers of intense rainfall events. 

(nasa.gov, 2018)

Ocean acidifi cation

Since the beginning of the Industrial Revolution, the acidity of surface ocean waters has increased by about 30 percent. This 

increase is the result of humans emitting more carbon dioxide into the atmosphere and hence more being absorbed into the 

oceans. The amount of carbon dioxide absorbed by the upper layer of the oceans is increasing by about 2 billion tons per year. 

(nasa.gov, 2018)
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It had been known since 1960 that humans were increasing the amount of heat-trapping greenhouse gases in the at-

mosphere. Would this warm the climate noticeably? Scientists also knew that human emissions of aerosols could cool 

the Earth. Which eff ect would dominate? A 1975 study by the U.S. National Academy of Science said, in eff ect, “We 

don’t know. Give us money for research.” A 1979 study of carbon dioxide’s role in the climate put it slightly diff erently. 

They had found “no reason to doubt that climate changes will result and no reason to believe that these changes will 

be negligible.”

Declining planetary funding and growing scientifi c interest in the Earth’s climate caused planetary scientists to start 

studying the Earth. It was closer, and much less expensive, to do research on. And NASA followed suit, starting to plan 

for an Earth observing system aimed at questions of “global change.” This phrase included climate change as well as 

changes in land use, ocean productivity and pollution. But the Earth science program that it established was modeled 

on NASA’s space and planetary science programs, not the old Applications program. NASA developed the technology 

and funded the science. In 1984, Congress again revised the Space Act, broadening NASA’s Earth science authority 

from the stratosphere to “the expansion of human knowledge of the Earth.”

In the early 1980s, NASA began working on an expansive Earth science program plan called Global Habitability, and 

that eventually became the Mission to Planet Earth. At the same time, a multi-agency eff ort called the Global Change 

Research Program was also taking form. NASA’s role in that larger U.S. program was the provision of global data from 

space. Approved in the fi scal year 1991 budget, the resulting Earth Observing System would be the agency’s primary 

contribution to American climate science. (nasa.gov, 2018)

The Earth Observing System era

Fast forward to 2007, and NASA had 17 space missions collecting climate data. Today, it runs programs to obtain and 

convert data from Defense Department and NOAA satellites as well as from certain European, Japanese and Russian 

satellites. NASA also sponsors fi eld experiments to provide “ground truth” data to check space instrument perfor-

mance and to develop new measurement techniques.

Instruments on NASA’s Terra and Aqua satellites have provided the fi rst global measurements of aerosols in our 

atmosphere, which come from natural sources such as volcanoes, dust storms and man-made sources such as the 

burning of fossil fuels. Other instruments onboard the Aura satellite study the processes that regulate the abundance 

of ozone in the atmosphere. Data from the GRACE and ICESat missions and from spaceborne radar show unexpect-

edly rapid changes in the Earth’s great ice sheets, while the Jason-3, OSTM/Jason-2 and Jason-1 missions have re-

corded a sea level rise of an average of 3 inches since 1992. NASA’s Earth Observing System’s weather instruments 

have demonstrated signifi cant improvements in global forecast skill.

These capabilities -- nearly 30 years of satellite-based solar and atmospheric temperature data -- helped the Inter-

governmental Panel on Climate Change come to the conclusion in 2007 that “Most of the observed increase in global 

average temperatures since the mid-20th century is very likely due to the observed increase in anthropogenic green-

house gas concentrations.” But there’s still a lot to learn about what the consequences will be. How much warmer 

will it get? How will sea level rise progress? NASA scientists and engineers will help answer these and other critical 

questions in the future. (nasa.gov, 2018)

THE EVIDENCE FOR RAPID CLIMATE CHANGE IS COMPELLING
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A nuclear weapon a device designed to release energy in an explosive manner as a result of nuclear fi ssion, nuclear 

fusion, or a combination of the two processes. Fission weapons are commonly referred to as atomic bombs. Fusion 

weapons are also referred to as thermonuclear bombs or, more commonly, hydrogen bombs; they are usually defi ned 

as nuclear weapons in which at least a portion of the energy is released by nuclear fusion. The fi rst nuclear weapons 

were bombs delivered by aircraft. Later, warheads were developed for strategic ballistic missiles, which have become 

by far the most important nuclear weapons. Smaller tactical nuclear weapons have also been developed, including 

ones for artillery projectiles, land mines, antisubmarine depth charges, torpedoes, and shorter-range ballistic and 

cruise missiles. 

The postwar arms race began as early as 1943, when the Soviet Union began its atomic program and placed agents 

in the West to steal U.S. atomic secrets. 

Nuclear weapons produce enormous explosive energy. Their signifi cance may best be appreciated by the coining of 

the words kiloton (1,000 tons) and megaton (1,000,000 tons) to describe their blast energy in equivalent weights of 

the conventional chemical explosive TNT. (asiasociety.org, 2018)

The world’s fi rst nuclear weapons explosion on July 16, 1945, in New Mexico, when the United States tested its fi rst 

nuclear bomb. Not three weeks later, the world changed.

On August 6, 1945, the United States dropped an atomic bomb on the Japanese city of Hiroshima. It killed or wounded 

nearly 130,000 people. Three days later, the United States bombed Nagasaki. Of the 286,00 people living there at the 

time of the blast, 74,000 were killed and another 75,000 sustained severe injuries. Japan agreed to an unconditional 

surrender on August 14, 1945; it also resulted in the end of World War II.

In subsequent years, the United States, the Soviet Union and Great Britain conducted several nuclear weapons tests. 

In 1954, President Jawaharlal Nehru of India called for a ban on nuclear testing. It was the fi rst large-scale initiative to 

ban using nuclear technology for mass destruction.

In 1958, nearly 10,000 scientists presented to United Nations Secretary-General Dag Hammarskjold a petition that 

begged, “We deem it imperative that immediate action be taken to eff ect an international agreement to stop testing 

of all nuclear weapons.”

France exploded its fi rst nuclear device in 1960 and China entered the “nuclear arms club” in October 1964 when it 

conducted its fi rst test.

In the decades since 1945, even as many countries have developed nuclear weapons of far greater strength than 

those used against the Japanese cities, concerns about the dreadful eff ects of such weapons have driven govern-

ments to negotiate arms control agreements such as the Nuclear Test-Ban Treaty of 1963. Among military strategists 

and planners, the very presence of these weapons of unparalleled destructive power has created a distinct discipline, 

with its own internal logic and set of doctrines, known as nuclear strategy.

The United States, Soviet Union and some sixty other countries signed a treaty to seek the ends of the nuclear arms 

race and promote disarmament on July 1, 1968. The treaty bars nuclear weapons states from propogating weapons to 

other states and prohibits states without nuclear weapons to develop or acquire nuclear arsenal. It permits the use of 

nuclear energy for peaceful purposes. It entered into force in 1970 and was extended indefi nitely and unconditionally 

on May 11, 1995.

In 1974, India conducted its fi rst nuclear test: a subterranean explosion of a nuclear device (not weapon). India de-

clared it to be a “peaceful” test, but it announced to the world that India had the scientifi c know-how to build a bomb.

NUCLEAR WEAPON HISTORY
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At this time, the fi ve declared nuclear weapons states are the USA, USSR, UK, France and China.

In December, 1986, The South Pacifi c Nuclear-Weapon-Free Zone was put into eff ect.

American and North Korean delegations met in Geneva in autumn 1994 to establish a framework to resolve nuclear issues in 

the Korean peninsula. Under the agreement, North Korea would sign a treaty on the non-proliferation of nuclear weapons in 

exchange for U.S. support in building safe nuclear energy facilities and formal assurance against the threat or use of nuclear 

weapons by the U.S. against North Korea. Both sides agreed to take steps towards better political and economic relations. In 

subsequent years, South Korea and Japan have invested billions to help build safe nuclear energy plants in North Korea. By 

2003, North Korea has cancelled this and all other international agreements on non-proliferation.

The United Nations, on December 12, 1995, decreed an immediate ban on all nuclear testing and urged disarmament with the 

vision of a world free of nuclear weapons.

Later that month, ten Southeast Asian countries signed the Bankok Treaty, establishing the Southeast Asia Nuclear-Weapon-

Free Zone. In Spring 1996, 43 African nations sign the Pelindaba Treaty establishing the African Nuclear-Weapon-Free Zone.

On September 10, 1996, the United Nations, in a landslide vote, adopted the Comprehensive Test Ban Treaty and two weeks later, 

the United States was the fi rst to sign. (The U.S. Senate, however, rejected the treaty three years later.)

On May 11, 1998, India shocked the world by exploding three nuclear devices amounting to about six times the destructive 

power of the American bomb dropped on Hiroshima in 1945. The next day, it tested two more nuclear explosions. The world was 

stunned when Pakistan responded with six nuclear arsenal tests of its own.

World leaders admonished the two long-time adversaries in breaking the Comprehensive Test Ban Treaty (put into force in 1970). 

The U.S. imposed strict economic sanctions against both countries and lobbied for the World Bank, International Monetary Fund, 

and other countries to do the same. The sanctions were lifted in 2001 when the U.S. needed Pakistan and India’s support to fi ght 

al Qaeda and other terrorist cells in Afghanistan.

In 1998 North Korea alarmed Japan by test-fi ring a medium range-missile (without weapons) over the Japanese mainland. The 

missile’s apparent range, some 1,000 kilometers or 600 miles, meant that any part of Japan—and by default any part of South 

Korea—was within range of North Korean weaponry. Japan is the only country ever to have been attacked by nuclear weapons 

and anti-nuclear sentiment runs particularly deep.

In 2002, American President George W. Bush named Iran, Iraq, and North Korea as the Axis of Evil, in part due to U.S. suspicions 

of those countries having weapons of mass destruction. Later that year, unoffi  cial reports suggest that North Korea has con-

fi rmed the existence of nuclear arsenals, and intelligence reports indicate that the dictatorial power will have enough plutonium 

to build fi ve or six nuclear bombs by May 2003.

On October 9, 2006, North Korea tested a nuclear weapon with the approximated power of the Hiroshima bomb. North Korea 

announced to the world that it has become the world’s eighth declared nuclear weapons state. Its missiles have the range to hit 

targets in South Korea, Japan as well as U.S., Chinese, and Russian territories.

The United States is the only known country to have missiles with range to attack any target on earth, but over thirty countries 

have unmanned planes that are undetected by missile defense systems, and can carry nuclear, biological or other weapons of 

mass destruction. (asiasociety.org, 2018)
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TIMELINE OF NUCLEAR EVENTS
(icanw.org, 2018)

1940s
August 1942

Manhattan Project established in US

The US sets up the Manhattan Project to develop the fi rst nuclear weapon. It eventually employs more than 130,000 people and 

costs US$2 billion ($25 billion in 2012 dollars). (icanw.org, 2018)

16 July 1945

US conducts fi rst ever nuclear test

The US government tests its fi rst nuclear weapon, code-named “Trinity”, in New Mexico. Its yield equals 20,000 tonnes of TNT. 

The date of the test marks the beginning of the nuclear age. (icanw.org, 2018)

6 August 1945

US drops atomic bomb on Hiroshima

The US detonates a uranium bomb over the Japanese city of Hiroshima, killing more than 140,000 people within months. Many 

more later die from radiation-related illnesses. (icanw.org, 2018)

9 August 1945

A second bomb is dropped on Nagasaki

The US explodes a plutonium bomb over Nagasaki. An estimated 74,000 people die by the end of 1945. Little can be done to 

ease the suff ering of the victims who survive the blast. (icanw.org, 2018)

24 January 1946

UN calls for elimination of atomic weapons

In its fi rst resolution, the UN General Assembly calls for the complete elimination of nuclear weapons and sets up a commission 

to deal with the problem of the atomic discovery. (icanw.org, 2018)

29 August 1949

Soviet Union tests its fi rst nuclear bomb

The Soviet Union explodes a nuclear weapon code-named “First Lightning” in Semipalatinsk, Kazakhstan. It becomes the sec-

ond nation to develop and successfully test a nuclear device. (icanw.org, 2018)

 1950s
3 October 1952

UK tests nuclear weapon in Australia

The UK conducts its fi rst nuclear test at Montebello Islands off  the coast of Western Australia. It later conducts a series of tests 

at Maralinga and Emu Fields in South Australia. (icanw.org, 2018)

1 November 1952

US tests the fi rst hydrogen bomb

The US raises the stakes in the nuclear arms race by detonating the fi rst hydrogen bomb at Enewetak Atoll in the Marshall Is-

lands. It is 500 times more powerful than the Nagasaki bomb. (icanw.org, 2018)
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1 March 1954

US conducts massive “Bravo” test

The US detonates a 17-megaton hydrogen bomb, “Bravo”, at Bikini Atoll in the Pacifi c Ocean, contaminating a Japanese fi shing 

boat, Lucky Dragon, and residents of Rongelap and Utirik. (icanw.org, 2018)

9 July 1955

Russell–Einstein manifesto issued

Bertrand Russell, Albert Einstein and other leading scientists issue a manifesto warning of the dangers of nuclear war and urging 

all governments to resolve disputes peacefully. (icanw.org, 2018)

17 February 1958

UK disarmament campaign formed

The Campaign for Nuclear Disarmament in the UK holds its fi rst meeting. Its iconic emblem becomes one of the most widely 

recognized symbols in the world. (icanw.org, 2018)

1 December 1959

Nuclear tests banned in Antarctica

The Antarctic Treaty opens for signature. It establishes that “any nuclear explosion in Antarctica and the disposal there of radio-

active waste material shall be prohibited”. (icanw.org, 2018)

 1960s
13 February 1960

France tests its fi rst nuclear weapon

France explodes its fi rst atomic bomb in the Sahara desert. It has a yield of 60–70 kilotons. It later moves its nuclear tests to the 

South Pacifi c. These continue up until 1996. (icanw.org, 2018)

30 October 1961

Largest ever bomb test conducted

The Soviet Union explodes the most powerful bomb ever: a 58-megaton atmospheric nuclear weapon, nicknamed the “Tsar 

Bomba”, over Novaya Zemlya off  northern Russia. (icanw.org, 2018)

16–29 October 1962

Cuban Missile Crisis occurs

A tense stand-off  begins when the US discovers Soviet missiles in Cuba. The US blockades Cuba for 13 days. The crisis brings 

the US and Soviet Union to the brink of nuclear war. (icanw.org, 2018)

5 August 1963

Partial Test Ban Treaty opens for signature

A treaty banning nuclear testing in the atmosphere, outer space and under water is signed in Moscow, following large demon-

strations in Europe and America against nuclear testing. (icanw.org, 2018)

16 October 1964

China conducts its fi rst nuclear test

China explodes its fi rst atomic bomb at the Lop Nor testing site in Sinkiang Province. In total, China conducts 23 atmospheric 

tests and 22 underground tests at the site. (icanw.org, 2018)

14 February 1967
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Latin America becomes nuclear-free

A treaty prohibiting nuclear weapons in Latin America, the Treaty of Tlatelolco, is signed at Mexico City. Parties agree not to 

manufacture, test or acquire nuclear weapons. (icanw.org, 2018)

1 July 1968

Non-Proliferation Treaty is signed

Under the Non-Proliferation Treaty, non-nuclear-weapon states agree never to acquire nuclear weapons, and the nuclear-

weapon states make a legal undertaking to disarm. (icanw.org, 2018)

 

1970s
18 May 1974

India conducts fi rst nuclear test

India conducts an underground nuclear test at Pokharan in the Rajasthen desert, codenamed the “Smiling Buddha”. The gov-

ernment falsely claims it is a peaceful nuclear test. (icanw.org, 2018)

22 September 1979

Nuclear explosion in Indian Ocean

A nuclear test explosion occurs over the South Indian Ocean off  the Cape of Good Hope. It is thought to have been conducted 

by South Africa with the assistance of Israel. (icanw.org, 2018)

 

1980s
12 June 1982

A million people rally for disarmament

One million people gather in New York City’s Central Park in support of the Second United Nations Special Session on Disar-

mament. It is the largest anti-war demonstration in history. (icanw.org, 2018)

10 July 1985

Rainbow Warrior ship destroyed

The Greenpeace ship Rainbow Warrior is destroyed in New Zealand on its way to the Murorua Atoll to protest French nuclear 

tests. New Zealand later enacts nuclear-free legislation. (icanw.org, 2018)

6 August 1985

South Pacifi c becomes nuclear-free

The South Pacifi c Nuclear Free Zone Treaty is signed at Rarotonga in the Cook Islands. The treaty prohibits the manufacturing, 

stationing or testing of nuclear weapons within the area. (icanw.org, 2018)

10 December 1985

Anti-nuclear doctors win Nobel

The International Physicians for the Prevention of Nuclear War receives the Nobel Peace Prize for its eff orts to bridge the cold 

war divide by focusing on the human costs of nuclear war. (icanw.org, 2018)

30 September 1986

Israel’s nuclear programme revealed

The Sunday Timespublishes information supplied by Israeli nuclear technician Mordechai Vanunu, which leads experts to con-

clude that Israel may have up to 200 nuclear weapons. (icanw.org, 2018)
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11–12 October 1986

US and Soviet leaders discuss abolition

US President Ronald Reagan and Soviet President Mikhail Gorbachev meet at Reykjavik, Iceland, where they seriously discuss 

the possibility of achieving nuclear abolition. (icanw.org, 2018)

8 December 1987

Intermediate-range missiles banned

The Soviet Union and US sign the Intermediate-Range Nuclear Forces Treaty to eliminate all land-based missiles held by the two 

states with ranges between 300 and 3,400 miles. (icanw.org, 2018)

 

1990s
10 July 1991

South Africa joins Non-Proliferation Treaty

South Africa accedes to the Non-Proliferation Treaty. The government claims to have made six nuclear weapons and to have 

dismantled them all. (icanw.org, 2018)

15 December 1995

Southeast Asia becomes nuclear-free

The nations of Southeast Asia create a nuclear-weapon-free zone stretching from Burma in the west, the Philippines in the east, 

Laos and Vietnam in the north, and Indonesia in the south. (icanw.org, 2018)

11 April 1996

Africa becomes a nuclear-free zone

Offi  cials from 43 African nations sign the Treaty of Pelindaba in Egypt establishing an African nuclear-weapon-free zone and 

pledging not to build, test, or stockpile nuclear weapons. (icanw.org, 2018)

1 June 1996

Ukraine becomes a nuclear-free state

Ukraine becomes a nuclear-weapon-free state after transferring the last inherited Soviet nuclear warhead to Russia for destruc-

tion. Its president calls on other nations to follow its path. (icanw.org, 2018)

8 July 1996

World Court says nuclear weapons illegal

The International Court of Justice hands down an advisory opinion in which it found that the threat or use of nuclear weapons 

would generally be contrary to international law. (icanw.org, 2018)

24 September 1996

Total nuclear test ban is signed

The Comprehensive Nuclear Test Ban Treaty opens for signatures at the United Nations. China, France, the UK, Russia and the 

US all sign the treaty. India says it will not sign the treaty. (icanw.org, 2018)

27 November 1996

Belarus removes its last nuclear missile

Belarus turns its last nuclear missile over to Russia for destruction. It joins Ukraine and Kazakhstan as former Soviet republics 

that have given up all their nuclear arms. (icanw.org, 2018)

May 1998
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India and Pakistan conduct nuclear tests

India conducts three underground nuclear tests, its fi rst in 24 years. One is a thermonuclear weapon. Later in May, Pakistan 

tests six nuclear weapons in response to India’s tests. (icanw.org, 2018)

 2000s
9 October 2006

North Korea conducts nuclear test

The North Korean government announces that it has successfully conducted a nuclear test, becoming the eight country in 

the world to do so. It provokes international condemnation. (icanw.org, 2018)

30 April 2007

ICAN is launched internationally

The International Campaign to Abolish Nuclear Weapons is founded in Australia. It calls for the immediate start of negotia-

tions on a treaty to prohibit and eliminate nuclear weapons. (icanw.org, 2018)

2010s
4-5 March 2013

Norway hosts fi rst humanitarian conference

The Norwegian government hosts the fi rst-ever intergovernmental conference to examine the humanitarian impact of nuclear 

weapons, bringing together diplomats from 128 states. (icanw.org, 2018)

14 February 2014

Mexico conference calls for ban

The chair of the Second Conference on the Humanitarian Impact of Nuclear Weapons, held in Mexico, concludes that the time 

has come for a diplomatic process to ban nuclear weapons. (icanw.org, 2018)

9 December 2014

Austria issues landmark pledge

As host of the Vienna Conference on the Humanitarian Impact of Nuclear Weapons, Austria issues a landmark pledge to 

stigmatize, prohibit and eliminate nuclear weapons. (icanw.org, 2018)

27 March 2017

Nuclear ban treaty negotiations begin

At the United Nations, the overwhelming majority of the world’s governments begin negotiations on a treaty to prohibit nuclear 

weapons, leading towards their total elimination. (icanw.org, 2018)

7 July 2017

UN adopts nuclear weapon ban treaty

Following weeks of intensive negotiations, two-thirds of the world’s nations vote to adopt the landmark UN Treaty on the Pro-

hibition of Nuclear Weapons. (icanw.org, 2018)
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by Rockwell Anyoha

Can Machines Think?

In the fi rst half of the 20th century, science fi ction familiarized the world with the concept of artifi cially intelligent 

robots. It began with the “heartless” Tin man from the Wizard of Oz and continued with the humanoid robot that im-

personated Maria in Metropolis. By the 1950s, we had a generation of scientists, mathematicians, and philosophers 

with the concept of artifi cial intelligence (or AI) culturally assimilated in their minds. One such person was Alan Turing, 

a young British polymath who explored the mathematical possibility of artifi cial intelligence. Turing suggested that 

humans use available information as well as reason in order to solve problems and make decisions, so why can’t ma-

chines do the same thing? This was the logical framework of his 1950 paper, Computing Machinery and Intelligence 

in which he discussed how to build intelligent machines and how to test their intelligence. (sitn.hms.harvard.edu, 2017)

Making the Pursuit Possible

Unfortunately, talk is cheap. What stopped Turing from getting to work right then and there? First, computers needed 

to fundamentally change. Before 1949 computers lacked a key prerequisite for intelligence: they couldn’t store com-

mands, only execute them. In other words, computers could be told what to do but couldn’t remember what they did. 

Second, computing was extremely expensive. In the early 1950s, the cost of leasing a computer ran up to $200,000 

a month. Only prestigious universities and big technology companies could aff ord to dillydally in these uncharted wa-

ters. A proof of concept as well as advocacy from high profi le people were needed to persuade funding sources that 

machine intelligence was worth pursuing. (sitn.hms.harvard.edu, 2017)

The Conference that Started it All

Five years later, the proof of concept was initialized through Allen Newell, Cliff  Shaw, and Herbert Simon’s, Logic Theo-

rist. The Logic Theorist was a program designed to mimic the problem solving skills of a human and was funded by 

Research and Development (RAND) Corporation. It’s considered by many to be the fi rst artifi cial intelligence program 

and was presented at the Dartmouth Summer Research Project on Artifi cial Intelligence (DSRPAI) hosted by John Mc-

Carthy and Marvin Minsky in 1956. In this historic conference, McCarthy, imagining a great collaborative eff ort, brought 

together top researchers from various fi elds for an open ended discussion on artifi cial intelligence, the term which he 

coined at the very event. Sadly, the conference fell short of McCarthy’s expectations; people came and went as they 

pleased, and there was failure to agree on standard methods for the fi eld. Despite this, everyone whole-heartedly 

aligned with the sentiment that AI was achievable. The signifi cance of this event cannot be undermined as it catalyzed 

the next twenty years of AI research. (sitn.hms.harvard.edu, 2017)

Roller Coaster of Success and Setbacks

From 1957 to 1974, AI fl ourished. Computers could store more information and became faster, cheaper, and more 

accessible. Machine learning algorithms also improved and people got better at knowing which algorithm to apply to 

their problem. Early demonstrations such as Newell and Simon’s General Problem Solver and Joseph Weizenbaum’s 

ELIZA showed promise toward the goals of problem solving and the interpretation of spoken language respectively. 

These successes, as well as the advocacy of leading researchers (namely the attendees of the DSRPAI) convinced 

government agencies such as the Defense Advanced Research Projects Agency (DARPA) to fund AI research at sev-

eral institutions. The government was particularly interested in a machine that could transcribe and translate spoken 

language as well as high throughput data processing. Optimism was high and expectations were even higher. In 1970 

Marvin Minsky told Life Magazine, “from three to eight years we will have a machine with the general intelligence of 
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an average human being.” However, while the basic proof of principle was there, there was still a long way to go before the end 

goals of natural language processing, abstract thinking, and self-recognition could be achieved. (sitn.hms.harvard.edu, 2017)

Breaching the initial fog of AI revealed a mountain of obstacles. The biggest was the lack of computational power to do anything 

substantial: computers simply couldn’t store enough information or process it fast enough. In order to communicate, for example, 

one needs to know the meanings of many words and understand them in many combinations. Hans Moravec, a doctoral student 

of McCarthy at the time, stated that “computers were still millions of times too weak to exhibit intelligence.”  As patience dwin-

dled so did the funding, and research came to a slow roll for ten years. (sitn.hms.harvard.edu, 2017)

In the 1980’s, AI was reignited by two sources: an expansion of the algorithmic toolkit, and a boost of funds. John Hopfi eld and 

David Rumelhart popularized “deep learning” techniques which allowed computers to learn using experience. On the other hand 

Edward Feigenbaum introduced expert systems which mimicked the decision making process of a human expert. The program 

would ask an expert in a fi eld how to respond in a given situation, and once this was learned for virtually every situation, non-ex-

perts could receive advice from that program. Expert systems were widely used in industries. The Japanese government heavily 

funded expert systems and other AI related endeavors as part of their Fifth Generation Computer Project (FGCP). From 1982-

1990, they invested $400 million dollars with the goals of revolutionizing computer processing, implementing logic programming, 

and improving artifi cial intelligence. Unfortunately, most of the ambitious goals were not met. However, it could be argued that the 

indirect eff ects of the FGCP inspired a talented young generation of engineers and scientists. Regardless, funding of the FGCP 

ceased, and AI fell out of the limelight. (sitn.hms.harvard.edu, 2017)

Ironically, in the absence of government funding and public hype, AI thrived. During the 1990s and 2000s, many of the landmark 

goals of artifi cial intelligence had been achieved. In 1997, reigning world chess champion and grandmaster Garry Kasparov was 

defeated by IBM’s Deep Blue, a chess playing computer program. This highly publicized match was the fi rst time a reigning world 

chess champion loss to a computer and served as a huge step towards an artifi cially intelligent decision making program. In 

the same year, speech recognition software, developed by Dragon Systems, was implemented on Windows. This was another 

great step forward but in the direction of the spoken language interpretation endeavor. It seemed that there wasn’t a problem 

machines couldn’t handle. Even human emotion was fair game as evidenced by Kismet, a robot developed by Cynthia Breazeal 

that could recognize and display emotions. (sitn.hms.harvard.edu, 2017)

Time Heals all Wounds

We haven’t gotten any smarter about how we are coding artifi cial intelligence, so what changed? It turns out, the fundamental 

limit of computer storage that was holding us back 30 years ago was no longer a problem.   which estimates that the memory 

and speed of computers doubles every year, had fi nally caught up and in many cases, surpassed our needs. This is precisely 

how Deep Blue was able to defeat Gary Kasparov in 1997, and how Google’s Alpha Go was able to defeat Chinese Go champion, 

Kie Je, only a few months ago. It off ers a bit of an explanation to the roller coaster of AI research; we saturate the capabilities of 

AI to the level of our current computational power (computer storage and processing speed), and then wait for Moore’s Law to 

catch up again. (sitn.hms.harvard.edu, 2017)

Artifi cial Intelligence is Everywhere

We now live in the age of “big data,” an age in which we have the capacity to collect huge sums of information too cumbersome 

for a person to process. The application of artifi cial intelligence in this regard has already been quite fruitful in several industries 

such as technology, banking, marketing, and entertainment. We’ve seen that even if algorithms don’t improve much, big data and 

massive computing simply allow artifi cial intelligence to learn through brute force. There may be evidence that Moore’s law is 

slowing down a tad, but the increase in data certainly hasn’t lost any momentum. Breakthroughs in computer science, mathemat-

ics, or neuroscience all serve as potential outs through the ceiling of Moore’s Law. (sitn.hms.harvard.edu, 2017)

The Future

So what is in store for the future? In the immediate future, AI language is looking like the next big thing. In fact, it’s already un-

derway. I can’t remember the last time I called a company and directly spoke with a human. These days, machines are even 

calling me! One could imagine interacting with an expert system in a fl uid conversation, or having a conversation in two diff erent 

languages being translated in real time. We can also expect to see driverless cars on the road in the next twenty years (and that 

is conservative). In the long term, the goal is general intelligence, that is a machine that surpasses human cognitive abilities in all 

tasks. This is along the lines of the sentient robot we are used to seeing in movies. To me, it seems inconceivable that this would 
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be accomplished in the next 50 years. Even if the capability is there, the ethically would serve as a strong barrier against frui-

tion. When that time comes (but better even before the time comes), we will need to have a serious conversation about machine 

policy and ethics (ironically both fundamentally human subjects), but for now, we’ll allow AI to steadily improve and run amok in 

society. (sitn.hms.harvard.edu, 2017)

Rockwell Anyoha 

I think the momentum is moving towards an infl ection point:

“When Will AI Exceed Human Performance? 

Evidence from AI Experts 

Katja Grace, John Salvatier , Allan Dafoe, Baobao Zhang , and Owain Evans 

Future of Humanity Institute, Oxford University AI Impacts Department of Political Science, Yale University 

Advances in artifi cial intelligence (AI) will transform modern life by reshaping transportation, health, science, fi nance, and the 

military. To adapt public policy, we need to better anticipate these advances . Here we report the results from a large survey 

of machine learning researchers on their beliefs about progress in AI. Researchers predict AI will outperform humans in many 

activities in the next ten years, such as translating languages (by 2024), writing high-school essays (by 2026), driving a truck (by 

2027), working in retail (by 2031), writing a bestselling book (by 2049), and working as a surgeon (by 2053). Researchers believe 

there is a 50% chance of AI outperforming humans in all tasks in 45 years and of automating all human jobs in 120 years, with 

Asian respondents expecting these dates much sooner than North Americans. These results will inform discussion amongst 

researchers and policymakers about anticipating and managing trends in AI. Introduction Advances in artifi cial intelligence (AI) 

will have massive social consequences. Self-driving technology might replace millions of driving jobs over the coming decade. In 

addition to possible unemployment, the transition will bring new challenges, such as rebuilding infrastructure, protecting vehicle 

cyber-security, and adapting laws and regulations . New challenges, both for AI developers and policy-makers, will also arise 

from applications in law enforcement, military technology, and marketing . To prepare for these challenges, accurate forecast-

ing of transformative AI would be invaluable. Several sources provide objective evidence about future AI advances: trends in 

computing hardware , task performance , and the automation of labor . The predictions of AI experts provide crucial additional 

information. We survey a large, representative sample of AI experts. Our questions cover the timing of AI advances (including 

both practical applications of AI and the automation of various human jobs), as well as the social and ethical impacts of AI. Survey 

Method Our survey population was all researchers who published at the 2015 NIPS and ICML conferences (two of the premier 

venues for peer-reviewed research in machine learning). A total of 352 researchers responded to our survey invitation (21% of 

the 1634 authors we contacted). Our questions concerned the timing of specifi c AI capabilities (e.g. folding laundry, language 

translation), superiority at specifi c occupations (e.g. truck driver, surgeon), superiority over humans at all tasks, and the social 

impacts of advanced AI. 

Time Until Machines Outperform Humans AI would have profound social consequences if all tasks were more cost eff ectively 

accomplished by machines. Our survey used the following defi nition: “High-level machine intelligence” (HLMI) is achieved when 

unaided machines can accomplish every task better and more cheaply than human workers. 1 arXiv:1705.08807v3 [cs.AI] 3 May 

2018 Each individual respondent estimated the probability of HLMI arriving in future years. Taking the mean over each individual, 

the aggregate forecast gave a 50% chance of HLMI occurring within 45 years and a 10% chance of it occurring within 9 years. 

Figure 1 displays the probabilistic predictions for a random subset of individuals, as well as the mean predictions. There is large 

inter-subject variation: Figure 3 shows that Asian respondents expect HLMI in 30 years, whereas North Americans expect it in 

74 years. (futureofl ife.org, 2018)
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Biotechnology is the exploitation of biological processes for industrial and other purposes, especially the genetic 

manipulation of microorganisms for the production of antibiotics, hormones, etc.

Humans have used biotechnology since the dawn of civilization. Egyptians used yeasts to bake leavened bread, the 

Chinese developed fermentation techniques for brewing and cheese making, and the Aztecs used Spirulina algae 

to make cakes. Today, when most people think of biotechnology, they probably think of recombinant DNA. Although 

much of modern biotechnology does deal with manipulating DNA, classical biotechnology began long before we even 

knew about genes or chromosomes. What began as recipes for production of food now includes technology to en-

hance everything from farming to pharmaceuticals.

What we think of as modern biotechnology began around the end of the nineteenth century. By then, Mendel’s work on 

genetics was completed and institutes for investigating fermentation along with other microbial processes had been 

founded by Koch, Pasteur, and Lister.

At the beginning of the twentieth century, industry and agriculture started to incorporate biotechnology. The growing 

automobile industry, for example, used fermentation processes to produce acetone and paint solvents. By mid-centu-

ry, major advances in genetics dominated biotechnology research. The discovery that DNA carries the genetic code 

and the structure of the “double helix” were described by Watson and Crick. Soon, new techniques were developed 

to allow manipulation of DNA. Genetically engineered plants, microbes, animals, and products like insulin, highlight the 

future of biotechnology. (lonestar.edu, 2018)

 

The importance of the new genetics culminated in The Human Genome Project, an international project instituted by 

the Department of Energy 

and the National Institutes of Health to “map the human genome.” The goal of this project is to identify the structure 

of the entire human genome,

including its three billion base pairs and estimated 30 - 40,000 genes. The hope is that this knowledge will help scien-

tists identify, prevent and treat many of the illnesses resulting from genetic malfunction.

Discussion of the ethical implications of recombinant experiments began several decades ago. James Watson was 

the elected as the fi rst director of the Offi  ce of Human Genome Research at the NIH. With great insight, he suggested 

a portion of the budget of the human genome project be set aside to study the ethical, legal and social implications of 

the project. As genetic discoveries have progressed, the importance of regulating how the knowledge will be used has 

become of primary importance. Philosophers and ethicists now work side by side with research scientists and lawyers 

to help determine not only what we can do, but also what we should do with genetic knowledge.

 Today, biotechnology is being used in countless areas including agriculture, bioremediation and forensics, where 

DNA fi ngerprinting is a common practice. Industry and medicine alike use the techniques of PCR, immunoassays and 

recombinant DNA. Genetic manipulation has been the primary reason that biology is now seen as the science of the 

future and biotechnology as one of the leading industries. (lonestar.edu, 2018)

BIOTECHNOLOGY
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500 B.C.: In China, the fi rst antibiotic, moldy soybean curds, is put to use to treat boils.

A.D. 100: The fi rst insecticide is produced in China from powdered chrysanthemums.

1761: English surgeon Edward Jenner pioneers vaccination, inoculating a child with a viral smallpox vaccine.

1870: Breeders crossbreed cotton, developing hundreds of varieties with superior qualities.

1870: The fi rst experimental corn hybrid is produced in a laboratory.

1911: American pathologist Peyton Rous discovers the fi rst cancer-causing virus.

1928: Scottish scientist Alexander Fleming discovers penicillin.

1933: Hybrid corn is commercialized.

1942: Penicillin is mass-produced in microbes for the fi rst time.

1950s: The fi rst synthetic antibiotic is created.

1951: Artifi cial insemination of livestock is accomplished using frozen semen.

1958: DNA is made in a test tube for the fi rst time.

1978: Recombinant human insulin is produced for the fi rst time.

1979: Human growth hormone is synthesized for the fi rst time.

1980: Smallpox is globally eradicated following 20-year mass vaccination eff ort.

1980: The U.S. Supreme Court approves the principle of patenting organisms, which allows the Exxon oil company to patent an 

oil-eating microorganism.

1981: Scientists at Ohio University produce the fi rst transgenic animals by transferring genes from other animals into mice.

1982: The fi rst recombinant DNA vaccine for livestock is developed.

1982: The fi rst biotech drug, human insulin produced in genetically modifi ed bacteria, is approved by FDA. Genentech and Eli 

Lilly developed the product.

1985: Genetic markers are found for kidney disease and cystic fi brosis.

1986: The fi rst recombinant vaccine for humans, a vaccine for hepatitis B, is approved.

1986: Interferon becomes the fi rst anticancer drug produced through biotech.

1988: The fi rst pest-resistant corn, Bt corn, is produced.
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1990: The fi rst successful gene therapy is performed on a 4-year-old girl suff ering from an immune disorder.

1992: FDA approves bovine somatotropin (BST) for increased milk production in dairy cows.

1993: FDA approves Betaseron®, the fi rst of several biotech products that have had a major impact on multiple sclerosistreat-

ment.

1994: The fi rst breast cancer gene is discovered.

1994: The Americas are certifi ed polio-free by the International Commission for the Certifi cation of Polio Eradication.

1995: Gene therapy, immune-system modulation and recombinantly produced antibodies enter the clinic in the war against can-

cer.

1996: A gene associated with Parkinson’s disease is discovered.

1996: The fi rst genetically engineered crop is commercialized.

1997: A sheep named Dolly in Scotland becomes the fi rst animal cloned from an adult cell.

1998: FDA approves Herceptin®, a pharmacogenomic breast cancer drug for patients whose cancer overexpresses the HER2 

recep

tor.

1999: A diagnostic test allows quick identifi cation of Bovine Spongicorm Encephalopathy (BSE, also known as “mad cow” dis-

ease) and Creutzfeldt-Jakob Disease (CJD)

2000: Kenya fi eld-tests its fi rst biotech crop, virus-resistant sweet potato.

2001: FDA approves Gleevec® (imatinib), a gene-targeted drug for patients with chronic myeloid leukemia. Gleevec is the fi rst 

gene-

targeted drug to receive FDA approval.

2002: EPA approves the fi rst transgenic rootworm-resistant corn.

2002: The banteng, an endangered species, is cloned for the fi rst time.

2003: China grants the world’s fi rst regulatory approval of a gene therapy product, Gendicine (Shenzhen SiBiono GenTech), 

which 

delivers the p53 gene as a therapy for squamous cell head and neck cancer.

2003: The Human Genome Project completes sequencing of the human genome.

2004: UN Food and Agriculture Organization endorses biotech crops, stating biotechnology is a complementary tool to tradi-

tional 

farming methods that can help poor farmers and consumers in developing nations.
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2004: FDA approves the fi rst antiangiogenic drug for cancer, Avastin®.

2005: The Energy Policy Act is passed and signed into law, authorizing numerous incentives for bioethanol development.

2006: FDA approves the recombinant vaccine Gardasil®, the fi rst vaccine developed against human papillomavirus (HPV), an 

infection implicated in cervical and throat cancers, and the fi rst preventative cancer vaccine.

2006: USDA grants Dow AgroSciences the fi rst regulatory approval for a plant-made vaccine.

2007: FDA approves the H5N1 vaccine, the fi rst vaccine approved for avian fl u.

2009: Global biotech crop acreage reaches 330 million acres.

2009: FDA approves the fi rst genetically engineered animal for production of a recombinant form of human antithrombin. (bio.

org, 2018)
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CRISPR-Cas9 is a genome editing tool that isv creating a buzz in the science world. It is faster, cheaper and more ac-

curate than previous techniques of editing DNA and has a wide range of potential applications.

What is CRISPR-Cas9?

CRISPR-Cas9 is a unique technology that enables geneticists and medical researchers to edit parts of the genome? 

by removing, adding or altering sections of the DNA sequence. (yourgenome.org, 2018)

It is currently the simplest, most versatile and precise method of genetic manipulation and is therefore causing a buzz 

in the science world.

How does it work?

The CRISPR-Cas9 system consists of two key molecules that introduce a change (mutation?) into the DNA. These 

are:

an enzyme? called Cas9. This acts as a pair of ‘molecular scissors’ that can cut the two strands of DNA at a specifi c 

location in the genome so that bits of DNA can then be added or removed. 

a piece of RNA? called  guide RNA (gRNA). This consists of a small piece of pre-designed RNA sequence (about 20 

bases long) located within a longer RNA scaff old. The scaff old part binds to DNA and the pre-designed sequence 

‘guides’ Cas9 to the right part of the genome. This makes sure that the Cas9 enzyme cuts at the right point in the 

genome. (yourgenome.org, 2018)

The guide RNA is designed to fi nd and bind to a specifi c sequence in the DNA. The guide RNA has RNA bases? that 

are complementary? to those of the target DNA sequence in the genome. This means that, at least in theory, the guide 

RNA will only bind to the target sequence and no other regions of the genome. 

The Cas9 follows the guide RNA to the same location in the DNA sequence and makes a cut across both strands of 

the DNA. 

At this stage the cell? recognises that the DNA is damaged and 

tries to repair it.

Scientists can use the DNA repair machinery to introduce changes 

to one or more genes? in the genome of a cell of interest.

CRISPR-Cas9

Diagram showing how the 
CRISPR-Cas9 editing tool 
works. Image credit: Ge-
nome Research Limited.
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How was it developed?

Some bacteria? have a similar, built-in, gene editing system to the CRISPR-Cas9 system that they use to respond to invading patho-

gens? like viruses,? much like an immune system. 

Using CRISPR the bacteria snip out parts of the virus DNA and keep a bit of it behind to help them recognise and defend against the 

virus next time it attacks. (yourgenome.org, 2018)

Scientists adapted this system so that it could be used in other cells from animals, including mice and humans. 

What other techniques are there for altering genes?

Over the years scientists have learned about genetics? and gene function by studying the eff ects of changes in DNA.

If you can create a change in a gene, either in a cell line or a whole organism, it is possible to then study the eff ect of that change to 

understand what the function of that gene is.

For a long time geneticists used chemicals or radiation to cause mutations. However, they had no way of controlling where in the 

genome the mutation would occur. 

For several years scientists have been using ‘gene targeting’ to introduce changes in specifi c places in the genome, by removing or 

adding either whole genes or single bases. 

Traditional gene targeting has been very valuable for studying genes and genetics, however it takes a long time to create a mutation 

and is fairly expensive. 

Several ‘gene editing’ technologies have recently been developed to improve gene targeting methods, including CRISPR-Cas sys-

tems, transcription activator-like eff ector nucleases (TALENs) and zinc-fi nger nucleases (ZFNs). 

The CRISPR-Cas9 system currently stands out as the fastest, cheapest and most reliable system for ‘editing’ genes.  

What are the applications and implications?

CRISPR-Cas9 has a lot of potential as a tool for treating a range of medical conditions that have a genetic component, including 

cancer?, hepatitis B or even high cholesterol. 

Many of the proposed applications involve editing the genomes of somatic? (non-reproductive) cells but there has been a lot of inter-

est in and debate about the potential to edit germline?(reproductive) cells.

Because any changes made in germline cells will be passed on from generation to generation it has important ethical implications. 

Carrying out gene editing in germline cells is currently illegal in the UK and most other countries. 

By contrast, the use of CRISPR-Cas9 and other gene editing technologies in somatic cells is uncontroversial. Indeed they have al-

ready been used to treat human disease on a small number of exceptional and/or life-threatening cases.

A sperm and egg cell. Carrying out gene editing in germline cells is currently illegal in the UK. Image credit: Shutterstock

What’s the future of CRISPR-Cas9?

It is likely to be many years before CRISPR-Cas9 is used routinely in humans. 

Much research is still focusing on its use in animal models or isolated human cells, with the aim to eventually use the technology to 

routinely treat diseases in humans. 

There is a lot of work focusing on eliminating ‘off -target’ eff ects, where the CRISPR-Cas9 system cuts at a diff erent gene to the one 

that was intended to be edited.  

Better targeting of CRISPR-Cas9

In most cases the guide RNA consists of a specifi c sequence of 20 bases. These are complementary to the target sequence in the 

gene to be edited. However, not all 20 bases need to match for the guide RNA to be able to bind. 

The problem with this is that a sequence with, for example, 19 of the 20 complementary bases may exist somewhere completely dif-

ferent in the genome. This means there is potential for the guide RNA to bind there instead of or as well as at the target sequence. 

The Cas9 enzyme will then cut at the wrong site and end up introducing a mutation in the wrong location. While this mutation may not 

matter at all to the individual, it could aff ect a crucial gene or another important part of the genome. 

Scientists are keen to fi nd a way to ensure that the CRISPR-Cas9 binds and cuts accurately. Two ways this may be achieved are 

through: 

The design of better, more specifi c guide RNAs using our knowledge of the DNA sequence of the genome and the ‘off -target’ behav-

iour of diff erent versions of the Cas9-gRNA complex.

The use of a Cas9 enzyme that will only cut a single strand of the target DNA rather than the double strand. This means that two 

Cas9 enzymes and two guide RNAs have to be in the same place for the cut to be made. This reduces the probability of the cut being 
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made in the wrong place. 

(yourgenome.org, 2018)

The discovery of the CRISPR-Cas microbial adaptive immune system and its ongoing development into a genome editing tool rep-

resents the work of many scientists from around the world. This timeline presents a concise history of the seminal contributions 

and the scientists who pushed this fi eld forward, from the initial discovery to the fi rst demonstrations of CRISPR-mediated genome 

editing.  For a narrative perspective of the history of CRISPR research, read “The Heroes of CRISPR,” by Eric S. Lander, in the Janu-

ary 14, 2016 edition of Cell.

Discovery of CRISPR and its function 

1993 - 2005 — Francisco Mojica, University of Alicante, Spain

Francisco Mojica was the fi rst researcher to characterize what is now called a CRISPR locus, reported in 1993. He worked on them 

throughout the 1990s, and in 2000, he recognized that what had been reported as disparate repeat sequences actually  shared a 

common set of features, now known to be hallmarks of CRISPR sequences (he coined the term CRISPR through correspondence 

with Ruud Jansen, who fi rst used the term in print in 2002). In 2005 he reported that these sequences matched snippets from the 

genomes of bacteriophage (Mojica et al., 2005). This fi nding led him to hypothesize, correctly, that CRISPR is an adaptive immune 

system. Another group, working independently, published similar fi ndings around this same time (Pourcel et al., 2005)

Discovery of Cas9 and PAM

May, 2005 — Alexander Bolotin, French National Institute for Agricultural Research (INRA)

Bolotin was studying the bacteria Streptococcus thermophilus, which had just been sequenced, revealing an unusual CRISPR locus 

(Bolotin et al., 2005). Although the CRISPR array was similar to previously reported systems, it lacked some of the known cas genes 

and instead contained novel cas genes, including one encoding a large protein they predicted to have nuclease activity, which is 

now known as Cas9. Furthermore, they noted that the spacers, which have homology to viral genes, all  share a common sequence 

at one end. This sequence, the protospacer adjacent motif (PAM), is required for target recognition.

Hypothetical scheme of adaptive immunity

March, 2006 — Eugene Koonin, US National Center for Biotechnology Information, NIH

Koonin was studying clusters of orthologous groups of proteins by computational analysis and proposed a hypothetical scheme for 

CRISPR cascades as bacterial immune system based on inserts homologous to phage DNA in the natural spacer array, abandoning 

previous hypothesis that the Cas proteins might comprise a novel DNA repair system. (Makarova et al., 2006)

Experimental demonstration of adaptive immunity

March, 2007 — Philippe Horvath, Danisco France SAS

S. thermophilus is widely used in the dairy industry to make yogurt and cheese, and scientists at Danisco wanted to explore how 

it responds to phage attack, a common problem in industrial yogurt making. Horvath and colleagues showed experimentally that 

CRISPR systems are indeed an adaptive immune system: they integrate new phage DNA into the CRISPR array, which allows them 

to fi ght off  the next wave of attacking phage (Barrangou et al., 2007). Furthermore, they showed that Cas9 is likely the only protein 

required for interference, the process by which the CRISPR system inactivates invading phage, details of which were not yet known.

Spacer sequences are transcribed into guide RNAs

August, 2008 — John van der Oost, University of Wageningen, Netherlands

Scientists soon began to fi ll in some of the details on exactly how CRISPR-Cas systems “interfere” with invading phage. The fi rst 

piece of critical information came from John van der Oost and colleagues who showed that in E-scherichia coli, spacer sequences, 

which are derived from phage, are transcribed into small RNAs, termed CRISPR RNAs (crRNAs), that guide Cas proteins to the 

target DNA (Brouns et al., 2008).

CRISPR acts on DNA targets 

December, 2008 — Luciano Marraffi  ni and Erik Sontheimer, Northwestern University, Illinois
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The next key piece in understanding the mechanism of interference came from Marraffi  ni and Sontheimer, who elegantly demon-

strated that the target molecule is DNA, not RNA (Marraffi  ni and Sontheimer, 2008). This was somewhat surprising, as many people 

had considered CRISPR to be a parallel to eukaryotic RNAi silencing mechanisms, which target RNA. Marraffi  ni and Sontheimer 

explicitly noted in their paper that this system could be a powerful tool if it could be transferred to non-bacterial systems. (It should 

be noted, however, that a diff erent type of CRISPR system can target RNA (Hale et al., 2009)).

Cas9 cleaves target DNA

December, 2010 — Sylvain Moineau, University of Laval, Quebec City, Canada

Moineau and colleagues demonstrated that CRISPR-Cas9 creates double-stranded breaks in target DNA at precise positions, 3 

nucleotides upstream of the PAM (Garneau et al., 2010). They also confi rmed that Cas9 is the only protein required for cleavage in 

the CRISPR-Cas9 system. This is a distinguishing feature of Type II CRISPR systems, in which interference is mediated by a single 

large protein (here Cas9) in conjunction with crRNAs.

Discovery of tracrRNA for Cas9 system

March, 2011 — Emmanuelle Charpentier, Umea University, Sweden and University of Vienna, Austria

The fi nal piece to the puzzle in the mechanism of natural CRISPR-Cas9-guided interference came from the group of Emmanuelle 

Charpentier. They performed small RNA sequencing on Streptococcus pyogenes, which has a Cas9-containing CRISPR-Cas sys-

tem. They discovered that in addition to the crRNA, a second small RNA exists, which they called trans-activating CRISPR RNA 

(tracrRNA) (Deltcheva et al., 2011).  They showed that tracrRNA forms a duplex with crRNA, and that it is this duplex that guides 

Cas9 to its targets.

CRISPR systems can function heterologously in other species 

July, 2011 — Virginijus Siksnys, Vilnius University, Lithuania

Siksnys and colleagues cloned the entire CRISPR-Cas locus from S. thermophilus (a Type II system) and expressed it in E. coli (which 

does not contain a Type II system), where they demonstrated that it was capable of providing plasmid resistance (Sapranauskas et 

al., 2011). This suggested that CRISPR systems are self-contained units and verifi ed that all of the required components of the Type 

II system were known.

Biochemical characterization of Cas9-mediated cleavage

September, 2012 — Virginijus Siksnys, Vilnius University, Lithuania

Taking advantage of their heterologous system, Siksnys and his team purifi ed Cas9 in complex with crRNA from the E. coli strain 

engineered to carry the S. thermophilus CRISPR locus and undertook a series of biochemical experiments to mechanistically char-

acterize Cas9’s mode of action (Gasiunas et al., 2012).They verifi ed the cleavage site and the requirement for the PAM, and using 

point mutations, they showed that the RuvC domain cleaves the non-complementary strand while the HNH domain cleaves the 

complementary site. They also noted that the crRNA could be trimmed down to a 20-nt stretch suffi  cient for effi  cient cleavage. Most 

impressively, they showed that they could reprogram Cas9 to target a site of their choosing by changing the sequence of the crRNA.

June, 2012 — Charpentier and Jennifer Doudna, University of California, Berkeley

Similar fi ndings as those in Gasiunas et al. were reported at almost the same time by Emmanuelle Charpentier in collaboration with 

Jennifer Doudna at the University of California, Berkeley (Jinek et al., 2012). Charpentier and Doudna also reported that the crRNA 

and the tracrRNA could be fused together to create a single, synthetic guide, further simplifying the system. (Although published in 

June 2012, this paper was submitted after Gasiunas et al.)

CRISPR-Cas9 harnessed for genome editing

January, 2013 — Feng Zhang, Broad Institute of MIT and Harvard, McGovern Institute for Brain Research at MIT, Massachusetts

Zhang, who had previously worked on other genome editing systems such as TALENs, was fi rst to successfully adapt CRISPR-

Cas9 for genome editing in eukaryotic cells (Cong et al., 2013). Zhang and his team engineered two diff erent Cas9 orthologs (from 

S. thermophilus and S. pyogenes) and demonstrated targeted genome cleavage in human and mouse cells. They also showed that 

the system (i) could be programmed to target multiple genomic loci, and (ii) could drive homology-directed repair. Researchers from 

George Church’s lab at Harvard University reported similar fi ndings in the same issue of Science (Mali et al., 2013).
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CHINESE SCIENTIST UNETHICALLY EDITS HUMAN DNA

China has spent billions turning itself into a scientifi c powerhouse, but it still struggles with the perception that its scientists do 

not take ethics seriously. In 2015, when Chinese scientists raced ahead to use crispr to edit genes in human embryos, an inter-

national outcry ensued. But the study’s defenders argued that because it was done in embryos that were not viable and were 

never meant to be implanted into a womb, the research was in fact incremental and responsible. After all, no one was making 

crispr-edited embryos to be born as babies.

Until someone did.

On Sunday, on the eve of an international summit in Hong Kong that was supposed to focus on theoretical human genome edit-

ing, a Chinese scientist named Jiankui He claimed that two gene-edited baby girls had already been born. He said he used crispr 

to knock out a gene in hopes of making the babies resistant to HIV.

The announcement was shocking in many ways: He made it via YouTube video. He doesn’t yet have a scientifi c paper to back up 

his claims. He’s a relative outsider with little published gene-editing experience. His own university now claims it was kept in the 

dark about his incredibly controversial research. If you were trying to concoct a scenario that infl amed all the worst fears about 

Chinese science, could you do better than this?

The news, fi rst reported in MIT Technology Review, provoked shock and outrage around the world. As my colleague Ed Yong 

noted, Western scientists and ethicists condemned the study as “monstrous,” “reckless,” and “highly irresponsible.” But the 

backlash came from He’s fellow Chinese scientists as well, many of whom saw the news not as a scientifi c coup but as a poten-

tial stain on China’s reputation. He’s own university called his actions a “serious violation of academic ethics and standards.” The 

Chinese Academy of Science said it planned to conduct a “thorough investigation.”

Research in China is not restricted so much by the ethical concerns of the West. It seems that the most far out scientifi c ad-

vances and blunders will occur there in the realm of biotechnology. (Zhang, 2018)

These intertwined histories show a progression towards a singularity of sorts.

These histories described match other accounts of what is true.
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FIGURE 5.1

Earth

The goal of my project is to foster a global identity. To do so I must attempt to change how people see themselves and 

their world. Common threats unite us as a species. The global leaders in today’s economic and political landscape are 

the nations of the United States and China. How these two countries interact and develop in the near future will de-

termine the fate of the potential the human species has going forward. It is important that these two nations of people 

see what unifi es them. China has been villiying the Japanese recently, gearing up for a confl ict it seems. This type of 

division must be mitigate by a common understanding of what unites us. Therefore I have chosen the United States 

and China as the two sites for my project.

SITE ANALYSIS
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The United States of America (USA), commonly known as the United States(U.S. or US) or America, is a country 

composed of 50 states, a federal district, fi ve major self-governing territories, and various possessions. At 3.8 mil-

lion square miles (9.8 million km2), the United States is the world’s third- or fourth-largest country by total area and 

slightly smaller than the entire continent of Europe’s 3.9 million square miles (10.1 million km2). With a population of 

over 325 million people, the U.S. is the third most populous country. The capital is Washington, D.C., and the largest 

city by population is New York City. Forty-eight states and the capital’s federal district are contiguous in North America 

between Canada and Mexico. The State of Alaska is in the northwest corner of North America, bordered by Canada to 

the east and across the Bering Strait from Russia to the west. The State of Hawaii is an archipelago in the mid-Pacifi c 

Ocean. The U.S. territories are scattered about the Pacifi c Ocean and the Caribbean Sea, stretching across nine of-

fi cial time zones. The extremely diverse geography, climate, and wildlife of the United States make it one of the world’s 

17 megadiverse countries.

Paleo-Indians migrated from Siberia to the North American mainland at least 15,000 years ago. European colonization 

began in the 16th century. The United States emerged from the thirteen British colonies established along the East 

Coast. Numerous disputes between Great Britain And the colonies following the French and Indian War led to the 

American Revolution, which began in 1775, and the subsequent Declaration of Independence in 1776. The war ended 

in 1783 with the United States becoming the fi rst country to gain independence from a European power. The current 

constitution was adopted in 1788, with the fi rst ten amendments, collectively named the Bill of Rights, being ratifi ed 

in 1791 to guarantee many fundamental civil liberties. The United States embarked on a vigorous expansion across 

North America throughout the 19th century, acquiring new territories, displacing Native American tribes, and gradually 

admitting new states until it spanned the continent by 1848. During the second half of the 19th century, the Civil War 

led to the abolition of slavery. By the end of the century, the United States had extended into the Pacifi c Ocean,and its 

economy, driven in large part by the Industrial Revolution, began to soar. The Spanish–American War and World War 

I Confi rmed the country’s status as a global military power. The United States emerged from World War II as a global 

superpower, the fi rst country to develop nuclear weapons, the only country to use them in warfare, and a permanent 

member of the United Nations Security Council. During the Cold War, the United States and the Soviet Union com-

peted in the Space Race, culminating with the 1969 moon landing. The end of the Cold War and the collapse of the 

Soviet Union in 1991 left the United States as the world’s sole superpower.

The United States is the world’s oldest surviving federation. It is a federal republic and a representative democracy, 

“in which majority rule is tempered by minority rights protected by law”. The United States is a founding member of 

the United Nations, World Bank, International Monetary Fund, Organization of American States (OAS), and other inter-

national organizations. The United States is a highly developed country, with the world’s largest economy by nominal 

GDP and second-largest economy by PPP, accounting for approximately a quarter of global GDP. The U.S. economy 

is largely post-industrial, characterized by the dominance of services and knowledge-based activities, although the 

manufacturing sector remains the second-largest in the world. The United States is the world’s largest importer and 

the second largest exporter of goods, by value. Although its population is only 4.3% of the world total, the U.S. holds 

33% of the total wealth in the world, the largest share of global wealth concentrated in a single country. The United 

States ranks among the highest nations in several measures of socioeconomic performance, including human devel-

opment, per capita GDP, and productivity per person, while experiencing a substantial amount of income and wealth 

inequality. The United States is the foremost military power in the world, making up a third of global military spending, 

and is a leading political, cultural, and scientifi c force internationally. (United States, 2018)

UNITED STATES
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FIGURE 5.2

The San Francisco Bay area is a region in northern California spanning the city of San Francisco and surrounding 

counties. 

The region encompasses the major cities and metropolitan areas of San Jose, San Francisco, and Oakland. along with 

smaller urban and rural areas. The Bay Area’s nine counties are Alameda, Contra Costa. Marin. Napa. San Francisco. 

San Mateo. Santa Clara. Solano. and Sonoma. 

On a peninsula. hilly San Francisco is known for its cable cars. Victori an houses and the iconic Golden Gate Bridge. 

North. the Sonoma and Napa valleys are renowned wine-producing regions with hun dreds of hillside vineyards. To the 

SouthEast lies Silicon Valley. (sfgov.org, 2018)

THE BAY AREA 
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San francisco is the mixing point between the wine country to the north and the tech dominated silicon valley to the south. 

Situated on a peninsula separating San Francisco Bay from the Pacifi c Ocean. San Francisco is a uniquely picturesque city, 

whose scenic attractions include the largest cultivated urban park in the country, Golden Gate Park. Its notoriously steep 

streets. traversed by the famous cable cars. are home to a remarkably diverse ethnic population. (history. com 2017)

HISTORY OF SAN FRANCISCO 

Perched atop hills and fi lled-in marshland at the entrance to one of the Pacifi c’s largest natural harbors, San Francisco has 

had an outsized infl uence on the history of California and the United States. 

Originally a Spanish (later Mexican) mission and pueb lo. it was conquered by the United States in 1846 and by an invading 

army of prospectors following the 1848 discovery of gold in its hinterland. The Gold Rush made San Francisco a cosmo-

politan metropolis with a fron tier edge. The great 1906 earthquake and fi re destroyed much of the city but barely slowed its 

momentum; San Francisco barreled through the 20th century as a cen ter of wealth, military power, progressive culture and 

high technology. (history. com 2017)

SAN FRANCISCO: PREHISTORY AND FOUNDING 

The fi rst inhabitants of the San Francisco area arrived around 3000 B.C. By the 16th century, when the fi rst Europeans sailed 

along the California coast (always missing the Golden Gate due to fog), the area was in habited by the Ohlone-speaking Vela 

mu tribe. The fi rst westerners to see the bay were members of the 1769 Portola expedition. Seven years later, Juan Bautiza 

de Anza marched north from San Diego with a settlement party to establish a Spanish presidia and mission. By 1808 Mission 

San Francisco de Asis was the center of spiritual and material life for more than 1,000 neo phytes drawn from local tribes. 

SAN FRANCISCO: MEXICAN RULE, AMERICAN TAKEOVER 

In 1821, Mexico won its independence from Spain, cementing the decline of the mission era. In 1835 an American, William 

Richardson, became the fi rst per manent resident of Verba Buena. By the 1840s dozens more Americans came to Alta Califor-

nia and began ag itating for independence. After a briefl y declared “Cali fornia Republic.” they welcomed the arrival of James 

B. Montgomery, a U.S. Navy captain who came ashore on July 9, 1846, to raise the U.S. fl ag in Verba Buena’s plaza (today’s 

Portsmouth Square). (history. com 2017)

in 1849 San Francisco’s harbor was fi lled with abandoned ships, whose crews had deserted to head for the gold fi elds. Many 

of the vessels were used as raw materials for the city’s harborside expansion. 

Most of the buried ships lie under the Finan cial District and the Embarcadero - two of the city’s fl attest neighborhoods. In a 

city known for its hills. you’d hardly know it taking a walk from the Embarcadero and the Transamerica Building. 

In 1994, Muni was digging a light-rail tunnel when workers hit a ship - the Rome. The ves sel was so huge they literally had to 

tunnel through. Now. thousands of riders on trains unknowingly ride through its hull every day. 

EACH OF SAN FRANCISCO’S MAJOR NEIGHBORHOODS HAS ITS OWN DISTINCT CULTURE AND CHARM 

South of Market (or SOMA) is a relatively large neighborhood in San Francisco, California, United States which is located just 

south of Market Street, and contains several sub-neighborhoods including: South Beach, Mission Bay, and Rincon Hill. 

SAN FRANCISCO 
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South of Market. also known as “SOMA” is more than two square miles of sleek nightclubs, fashionable restau rants, art 

hubs and the nation’s most beautiful ballpark. Yerba Buena Gardens, “the largest concentration of art west of the Hudson 

River,” is an oasis in the heart of the city. SoMa is home to many of the city’s museums, to the headquarters of several 

major software and In ternet companies, and to the Moscone Conference Center. Moscone Center and more than a dozen 

museums are located here as well as a memorial to Dr. Martin Luther King, Jr. The University of California-San Francisco, 

Mission Bay, is the largest biomedical university expansion in the United States. The home of the San Francisco Gi ants. 

AT&T Park. is nearby. The South Beach area. recently transformed into a mixed-use waterfront neighborhood, includes the 

restored warehouses in the South End Historic District and several marinas. (sftravel.com. 2017) 

San Francisco: Gold Rush and Rapid Growth 

On January 24, 1848, the fi rst gold was found at Sutter’s Fort, in the California foothills. within months, San Francisco (re-

named from Verba Buena in 1847) became the central port and depot of the frenzied gold rush. (history. com 2017)

Over the next year. arriving “for ty-niners· increased the city·s pop ulation from 1,000 to 25,000 

The city was lawless and wild, its Barbary Coast district full of prosti tution and gambling. Six major fi res broke out between 

1849 and 1851. In 1859 the silver boom of Neva da”s Comstock Lode again fi lled the city’s docks and lined its pockets. Con-

struction of the Central Pacifi c Railroad-funded by the “Big Four· businessmen Charles Crocker. Mark Hopkins. Collis P. 

Huntington and Leland Stanford-drew thousands of laborers from China. Although many were later forced to leave by ex-

clusionary U.S. policies, San Fran cisco’s thriving Chinatown quickly became the largest Chinese settle ment outside of Asia. 

The city expanded as cable cars en abled the city’s grid to spread over its steepest hills. In 1887 planners carved out 1,000 

acres on the Pacifi  c side of the peninsula for Golden Gate Park. (history. com 2017)

SAN FRANCISCO: EARTHQUAKE, FIRE AND RECOVERY 

ON APRIL 18, 1906, THE SAN ANDREAS FAULT SLIPPED MORE THAN 10 FEET, UNLEASHING A MASSIVE EARTH-

QUAKE LATER ESTIMATED AT 7.8 ON THE RICHTER SCALE. 

The tremors broke water mains and triggered fi res that raged for four days, killing 3,000 people. destroying 25,000 build-

ings and leaving 250,000 homeless. The city rebuilt quickly with an improved city center and hosted the lavish Panama 

International Exposition just nine years later. 

The 1930s saw growth both in the city and its outlying communities, and the construction of the iconic Gold en Gate and 

San Francisco Bay Bridges. (history. com 2017)

SAN FRANCISCO: WORLD WAR II AND THE COLD WAR 

SAN FRANCISCO WAS THE MAIN POINT OF EMBARKATION FOR WORLD WAR ll’s PACIFIC THEATER, AND THE RE-

GION BECAME A MAJOR ARMS PRODUCTION CENTER. 

After Pearl Harbor. the city’s Japanese residents were forced into internment camps far inland. Their abandoned neighbor-

hood was soon fi lled by African-Americans arriving from the South to work in the war industries. 

The city also played a key role in the transition from World War II to the Cold War. hosting the 1945 con ference at which the 

U.N. Charter was drafted and continuing to draw workers to develop technolo gies for the nuclear age. 

SAN FRANCISCO: COUNTERCULTURE 
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SAN FRANCISCO HAS MAINTAINED ITS REPUTATION AS A CENTER OF CULTURAL BOHEMIANISM. 

In earlier years it had drawn writers from Mark Twain to Jack London. and it became a center for the 1950s beat poets and 

for the Haight-Ashbury hippie counter culture that peaked with the 1967 “Summer of Love.” Long a hotbed of environmental. 

labor and women’s rights activism. the city gained a reputation for wel coming gays and lesbians. Its Castro District was a 

cen ter of the gay rights movement. In the 1980s the city worked to respond to the challenges of chronic home lessness and 

the AIDS epidemic. 

On October 17. 1989, another large earthquake hit the city, damaging buildings, collapsing freeways and kill ing 67. A decade 

later, a boom centered on Internet technology began, drawing entrepreneurs to the city and raising rents. respectability and 

resentment in its rougher neighborhoods. The crowded city’s popula tion, steady for decades, began to rise again.(history. 

com 2017) 

SAN FRANCISCO CULTURE 

THE CULTURE OF SAN FRANCISCO IS MAJOR AND DIVERSE IN TERMS OF ARTS, MUSIC, CUISINE, FESTIVALS, MUSE-

UMS, AND ARCHITECTURE. SAN FRANCISCO’S DIVERSITY OF CULTURES ALONG WITH ITS ECCENTRICITIES ARE SO 

GREAT THAT THEY HAVE GREATLY INFLUENCED THE COUNTRY AND THE WORLD AT LARGE OVER 

THE YEARS. IN 2012, BLOOMBERG BuSINESSWEEK VOTED SAN FRANCISCO AS AMERICA’S BEST C1TY.(BLOOMBERG, 

2013) 

FROM 2010 TO 2014-THE MOST RECENT PERIOD FOR WHICH DETAILED DATA IS AVAILABLE -AN ANNUAL AVERAGE 

OF ABOUT 60,000 PEOPLE MIGRATED TO SAN FRANCISCO AND ABOUT 60,000 MICRATED OUT. 

SINCE SAN FRANCISCO HAS AROUND 800,000 RESIDENTS, THAT 60,000 REPRESENTS ABOUT 7.5 PERCENT OF THE 

POPULATION. THE CITY’S POPULATION GREW ONLY SLIGHTLY DURING THAT PERIOD.  (San Francisco, 2018)

The diff erence between the 60.000 coming and going is the main factor that’s changing the demographic character of the 

city. Diversity is also impacted by peo ple getting older. dying. having children. or becoming wealthier or poorer. but in-and-out 

migration is the most important factor. 

So what are the most notable facts about these 60.000 people? 

The American Community Survey. an annual collection of data from a representative sample of Americans. asks individuals 

about whether they migrated in the past year. and where they came from. This data can be used to identify San Francisco’s 

comers and goers. (The small number of people who left for other coun tries are not included because they are not part of 

the survey.) 

The basic trends are what any San Francisco resident might expect. The people moving in are more likely to have higher 

levels of formal education. and they tend to be younger. white. and Asian. The people moving out are less likely to have com-

pleted college, and they tend be older. African American. and Hispanic. Increased demand to live in San Francisco, and a 

hous ing supply that has barely budged, means change at a striking scale. One of the most remarkable diff erences between 

the 60.000 moving in and the 60,000 mov ing out is just how many more of the new arrivals have completed some form of 

higher education. 

San Francisco is the home of technological innova tion. The city and the surrounding area are home to the headquarters of 

Apple. Facebook, Google, Twitter. Uber. and Tesla. Compared to the large manufacturers of the past. these high-growth tech 

companies have an unusual need for white-collar knowledge workers. This demand is the most likely explanation for San 

Francisco’s net increase of nearly 7,000 people per year (among those at least 22-years-old) with a col lege or postgraduate 

degree. This is in contrast to a net out-migration of about 3,000 people without a college degree. 

The table below displays an annual estimate of the net migration of people aged 22 to 49 who migrated in and out of the city. 

(This age group was chosen be cause this is the life period when adults are most likely to migrate.) The numbers below are 
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based on sam ples, so they are not exact-generally, the net migration numbers in this article are likely to be accurate within 

1.000 people. (San Francisco, 2018)

The Annual Migration In and Out of SF 

by Education Attainment: Ages 22-49 

Based on American Community Survey Data: 2010-2014 

It is important to remember that having 4,500 additional college graduates doesn’t mean that no college grads left the city. 

In fact, 17.200 college grads left for cheaper pastures. But another 21,700 college grads replaced them, leading to a net 

change of 4,500. 

 SAN FRANCISCO HAS LONG BEEN ONE OF THE U.S.’S MOST DIVERSE CITIES. 

SINCE WORLD WAR II, IT HAS BEEN A CITY WITH LARGE ASIAN, HISPANIC, WHITE, AND BLACK POPULATIONS. YET 

THE CITY IS IN DANGER OF ALMOST ENTIRELY LOSING ONE OF THOSE GROUPS. 

Perhaps no aspect of the annual migration in and out of San Francisco is as notable as the outfl ow of African Americans. 

San Francisco was 13.4 per cent African American in 1970, but its population as of 2016 is less than 6 percent black. The 

population has steadily declined, and the trend seems likely to continue. From 2010 to 2014, there was annual net out-

migration of around 2,000 African Americans from the city. That represents a 4.6 per cent decline of the population every 

year. (San Francisco, 2018)

THE STORY OF SAN FRANCISco’s DECLINING BLACK POPULATION IS CHARACTERIZED MORE BY A LACK OF IN-

MIGRATION THAN AN UNUSUAL AMOUNT OF OUT-MIGRATION. 

Just about l in l O African Americans who live in San Francisco leave the city every year. This is not much greater than for 

whites or Hispanics. This out-migration is in some ways positive, in part representing an ability to leave the city that was 

not possible in the days of stronger housing discrimination. (San Francisco, 2018)
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The issue is that unlike other groups, African Americans are not moving to the city. There are likely a variety of issues behind 

this lack of in-migration. African Americans moving to the Bay Area may prefer local alternatives like Oakland that have 

larger African American communities, and San Francisco may not be as racially sensitive as locals like to think. In addition, 

the tech industry is notoriously lacking in diversity. 

The Hispanic population is also declining, but not at quite the rate of the African American population. Both of these de-

clines are particularly pronounced in the key age group of 22- to 49-year-olds, the period when adults are most likely to 

migrate. (San Francisco, 2018)

SAN FRANCISCO IS A PARTICULARLY MALE CITY. 

IT IS HOME TO THE CASTRO, A CENTER OF AMERICAN GAY MALE CULTURE, AND THE CITY’S MAIN GROWTH IN-

DUSTRY, TECH, IS HEAVILY MALE. 

The city was already unusually male in 2010, and the gender ratio skews more each year. Tech is a growing portion of San 

Francisco’s economy, and men make up about 75 percent of the city’s computer and math workers. That ratio has been 

stable for years and has contributed to a growing wage gap between men and women in the city. 

The table above shows a net in-migration of2.400 men per year. a 0.6 percent increase. while the female pop ulation re-

mains the same. So. essentially all of the small population increase in San Francisco from 2010 to 2014 came from men. 

(San Francisco, 2018)

And just as with the trends for racial and ethnic chang es. this is more pronounced among younger adults. Men in their 20s. 

30s. and 40s are pouring into the city, increasing their total by 1.7 percent each year. while the number of women in this age 

group is barely chang ing. If that 1.7 percent growth continues for the next l 0 years. that would mean a nearly 20-percent 

increase in the number of young men. (San Francisco, 2018)
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AND, LIKE MANY CITIES, SAN FRANCISCO IS GETTING YOUNGER. 

AFTER YEARS OF AGING-THE CITY WAS STILL GETTING OLDER 

IN THE 2000s-5AN FRANCISCO IS GETTING YOUNGER IN THE 2010s. 

This is. in part. a manifestation of what the writ er Alan Ehrenhalt calls “The Great Inversion” -the movement of young pro-

fessionals into cities that have become more appealing due to the disap pearance of “factory and warehouse grime and 

noise,” which is pricing out the working class and lower-income families. 

From 2010 to 2014, there was net annual in-migra tion of 7,500 people 35 or under, and net out-mi gration of over 5,000 for 

people 36 or over. (San Francisco, 2018)

THIS MIGHT BE CONSIDERED NORMAL: OF COURSE YOUNG PEOPLE COME INTO THE CITY FOR WORK AND OLD-

ER PEOPLE MOVE OUT TO FIND AN AFFORDABLE HOUSE NEAR GOOD SCHOOLS. 

But these migration patterns have not always held. Data from 2005 to 2007 suggests that there were an equal number 

of older and younger people leav ing the city at that time. This was before the city’s most recent tech boom. and the city’s 

population was getting slightly smaller. 

In fact. the data suggests that all of the major mi gratory trends happened faster from 2010 to 2014 than they did from 2005 

to 2007. The following chart shows the annual change in the proportion of San Francisco that was made up of the following 

four groups: people ages 35 and under, men, col lege graduates. and African Americans. (San Francisco, 2018)

AND THEN THERE IS THE QUESTION OF INCOME. 

MANY OF THE CHANGES IN SAN FRANCISCO ARE RELATED TO THE INCREASING COSTS OF HOUSING. 

Migrants have little access to rent control. and the median monthly rent for a one-bedroom apart ment in San Francisco is 

north of $3,000. 

Yet looking into the incomes of migrants is com plex because income is so closely correlated to age, gender, and education 

level. Also, the peo ple who left San Francisco likely went to cities that have lower wages, so it’s not quite an ap ples-to-

apples comparison. (San Francisco, 2018)
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A good way to look at the issue is to analyze the diff erence in the incomes of incoming and out going workers, and to 

see whether the diff erence was greater from 2010 to 2014 than it was from 2005 to 2007. The chart below shows our 

fi ndings. (People who had no income were excluded from these fi gures.) These income estimates are likely accurate 

within about $2,000, and are not adjust ed for infl ation, so these results can primarily be interpreted as being driven by 

the change in the income diff erence between the two periods. (San Francisco, 2018)

SAN FRANCISCO IS BECOMING A MORE EXPENSIVE PLACE TO LIVE, AND THE PEOPLE WHO CAN AFFORD TO 

MOVE IN ARE, INCREASINGLY, WEALTHIER THAN PEOPLE WHO MOVE OUT. 

THE INCOME GAP BETWEEN INCOMING AND OUTGOING MIGRANTS 

JUMPED FROM AROUND $1,000 BETWEEN 2005 AND 2007 

(WHICH IS STATISTICALLY NEGLIGIBLE) TO AN ESTIMATE OF $4,000 BETWEEN 2010 AND 2014. 

Although a large portion of the city is still born and raised in San Francisco. migration patterns are chang ing the city’s 

demographics. And big changes are noth ing new in San Francisco. Demographics have shifted dramatically after 

World War II. during the immigrant wave of the 1960s and ‘70s. and as a result of the dot com boom of the 1990s. 

But some residents feel that what is happening now is diff erent-that the city is no longer accessible to all who love it. 

and it is becoming a place primarily for the wealthy. 

The ethics of how to respond to these changes is an open question. The fl ourishing economy that has drawn so much 

in-migration has also been good for many of the people who have stayed. San Francisco is one of the best cities in the 

United States in terms of upward mobility. 

One response that would alleviate the need for out-mi gration and still allow for in-migration is more housing. Sub-

sidized housing. market-rate housing. big apart ment buildings that obscure views or create wind tun nels: These all 

probably would help the city to retain those who want to stay. 

Because of the relatively fi xed housing supply, San Francisco is a zero sum game; if someone new comes to the city. 

they essentially must replace someone who already lives in the city. The result is a city that is young er. more highly 

educated. and richer by the year. (Kopf. 2016) 
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SF HOME PRICES 

San Francisco’s crazy high cost of living starts with its crazy hot housing market. Simply put. aff ordable hous ing is hard 

to come by in SF. According to data from the National Association of Realtors, existing home sales prices increased 

nearly 36% in just two years, from $543.780 in 2012 to $737,600 in 2014. 

San Francisco’s crazy high cost of living starts with its crazy hot housing market. Simply put. aff ordable hous ing is hard 

to come by in SF. According to data from the National Association of Realtors, existing home sales prices increased 

nearly 36% in just two years. from $543,780 in 2012 to $737,600 in 2014. 

COST OF RENTING IN SAN FRANCISCO 

So HAVE THOSE HIGH HOME SALES PRICES BEGUN TO SPILL OVER INTO THE RENTAL MARKET? 

In a word: yes. According to rental listing site Zumper. com. which tracks average market rents on a month ly basis. 

rental rates in San Francisco are the highest in the country. Average rent on a two bedroom apart ment in San Fran-

cisco is $4,650, $1,000+ more than the number two city (New York) and $2,000 more than the rest of the biggest 

cities in the country. 

Annually, that median San Francisco two bedroom apartment would cost $55,800, signifi cantly higher than the U.S. 

median income for a full-time worker. If we assume that a typical renter spends no more than 36% of her monthly 

income on housing, that suggests that to aff ord San Francisco rent. she would need to be earning $155,000 per year. 

(Even so, it is probably still better to rent than to buy for most people in SF. (San Francisco, 2018)

FIGURE 5.3
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COST OF TRANSPORTATION IN SAN FRANCISCO 

IF YOU ARE LUCKY ENOUGH TO SECURE SOME AFFORDABLE HOUSING IN SAN FRANCISCO, YOU’LL PROB-

ABLY WANT A WAY TO GET AROUND. 

According to the U.S. Census Bureau, 80% of workers in San Francisco have at least one car available to them. Own-

ing a car in San Francisco can be an expensive proposition, especially if you live or work in high density neighborhoods 

like Chinatown or the Financial District. While free parking can generally be found outside of the city center, if you need 

regular access to parking downtown, you pay daily rates of $20 or more to park (or monthly rates between $200 and 

$400). 

The best way to save money on transportation in San Francisco is by using the city’s public transportation system. A 

monthly pass for bus and cable car service can be purchased for $68, while a pass that also gives access to BART 

(Bay Area Rapid Transit) trains within San Francisco is $80. Both of those passes are far less expensive than the 

transportation passes in other major cities. (San Francisco, 2018)

COST OF FOOD IN SAN FRANCISCO 

EATING OUT IN SAN FRANCISCO CAN BE VERY (VERY) EXPENSIVE. IT IS RECOGNIZED FOR HAVING SOME OF 

THE BEST RESTAURANTS IN THE WORLD, RUN BY SOME OF THE FINEST CHEFS IN THE WORLD, BUT EVEN IF 

YOU’RE NOT EATING AT ONE OF THOSE PLACES, PRICES ARE STILL HIGH. 

According to the cost of living website numbeo.com. a meal for two at a “mid range· restaurant in San Francisco costs 

$80. nearly double the national aver age. 

Of course. for the budget conscious eating at home is always the best choice. Home cooking may be a good way to 

save money in San Francisco. but it isn’t necessarily cheap.  (San Francisco, 2018)

FIGURE 5.4
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SAN FRANCISCO HEALTH CARE COSTS 

ONE OF THE LARGEST EXPENSES FOR MANY AMERICANS IS HEALTH CARE. DOCTOR’S VISITS, PRESCRIP-

TIONS AND OTHER MEDICATIONS, PREVENTIVE CARE AND HOSPITAL STAYS CAN ALL BE EXPENSIVE, EVEN 

FOR THOSE WHO HAVE HEALTH INSURANCE COVERAGE. 

Health care in San Francisco is more expensive than average. Castlight Health found that the average doctor’s visit 

costs $251 in San Fran. but can cost as much as $460 in specifi c locations. That $251 fi gure is the highest of any 

major U.S. city. Overall. healthcare costs for the typical San Franciscan are about 20% higher than the U.S. average. 

(smartassett.com. 2017) 

ACCORDING TO A RECENT STUDY BY THE CALIFORNIA BUDGET CENTER, SAN FRANCISCO RANKS FIRST IN 

CALIFORNIA FOR ECONOMIC INEQUALITY 

The average income of the top 1% of households in the city averages $3.6 million. 44 times the average income of the 

bottom 99%. which stands at $81.094. The top l % of the San Francisco peninsula’s share of total income now extends 

to 30.8% of the region’s income. a dramatic jump from 1989. where it stood at 15.8%. 

The region’s economy has been fundamentally transformed by the technology industry springing from Silicon Valley. 

But due in part to policies pushed by mayor Ed Lee. which provided tax breaks for tech companies to set up shop 

along the city’s long neglected mid-Market area. the city is now home to Twitter. Uber. Airbnb. Pinterest. Dropbox and 

others. In short. the Bay Area has become a global magnet for those with specialized skills. which has in turn helped 

fueled economic vibrancy . 

Recent job growth combined with limited housing development is a perfect recipe for an aff ordability crisis. The 

economic growth has reduced unemployment to 3.4%. a commendable feat. But the strength of recent job growth 

combined with policies that have traditionally limited housing development in the city and throughout the peninsula 

has proven to be a perfect recipe for an aff ordability crisis. In 2015 alone. the Bay Area added 64.000 in jobs; in the 

same year. only 5,000 new homes were built. (San Francisco, 2018)

ACCORDING TO A RECENT STUDY BY THE CALIFORNIA BUDGET CENTER, SAN FRANCISCO RANKS FIRST IN 

CALIFORNIA FOR ECONOMIC INEQUALITY 

With the average house in San Francisco costing over $1.25 million and median condo prices over $1.11 million. the 

minimum qualifying income to purchase a house has increased to $254,000. as estimated by the the Califor nia As-

sociation of Realtors. Considering that the median household income in the city currently stands around $80,000. it is 

not an exaggeration to say that the dream of home ownership is now beyond the grasp of the vast majority of today’s 

renters. 

For generations. the stability and prosperity of the American middle class has been anchored by home owner ship. 

Studies have consistently shown that the value of land has outpaced overall income growth. thus providing a huge 

advantage to property owners as a vehicle of wealth building. When home prices soar above the reach of most house-

holds. the gap between the haves and the have nots dramatically increases. 

If causal factors leading to housing unaff ordability are not resolved over multiple generations. the social strati fi cation 

will start to resemble countries like Russia. where a small elite control a vast share of the country’s total wealth. 

When home prices soar out of reach. the gap between the haves and the have nots dramatically increases. The result? 

A society where the threat of class warfare would loom large. According to a 201 0 study conducted by the University 

of Warwick. a society’s level of happiness is tied less to measures of quantitative wealth and more to ties of qualita-

tive wealth. This means that how a person judges their wellbeing in comparison to their neighbors has more of an 

impact on their happiness than their objective standard of living. At the same time. when a system no longer provides 

opportunities for the majority to partake in wealth building. it not only robs those who are excluded of opportunities. 

but also of their dignity. 

San Francisco and the Bay Area have long been committed to values which embrace inclusivity and counter culture. To 
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see these values fraying so publicly adds insult to injury for a region once defi ned by its progressive social fabric. In the 

face of resentment it is human to want revenge. But regressive policies such as heavily taxing technology companies 

or real estate developers are unlikely to shift the balance. 

The housing crisis is caused by two primary factors: the growing desirability of the Bay Area as a place to live due to 

its vibrant economy. and our limited housing stock. 

Although the city is experiencing an unprecedented boom in new housing. more units are sorely needed. Due to pro-

tectionist policies originally designed to quell bad development and boost historic preservation in our urban areas. 

too many developers are experiencing excessive delays. San Francisco and the Bay Area have long been committed 

to values which embrace inclusivity and counterculture. Meanwhile. there are the geographical lim itations of the Bay 

Area to consider-the region is hemmed in by water and mountains. 

It is clear that we live in a complex political and social environment. It is crucial that developers work with local housing 

groups to determine an acceptable standard of BMRs. or Below Market Rate units. Currently. the San Francisco plan-

ning commission. whose role is to advise the mayor and city departments on housing policy. is reviewing legislation 

that would increase the required amount of BM R’s for specifi ed locations to 30% from the current l:Z%. In exchange. 

height and density limits for the project would be increased. This will help make sure that any new housing coming into 

the city won’t all be reserved for luxury units. 

Local governments need to aid development as well. This means increasing zoning density throughout the region and 

building upwards while streamlining the approval process. 

Real estate alone will not solve the problem. of course. Transportation. too. needs to be updated and infrastruc ture 

extended to link far fl ung regions to Silicon Valley and the city. We need to build an eff ective high speed commuting 

system linking the high priced and congested Bay Area with the low priced and low density Central Valley. dramatically 

shortening travel times. This system would constitute the “democratization of geography” by bringing once far fl ung 

regions within reasonable commute to heavy job centers. (San Francisco, 2018)

Based on the operating speeds hovering of trains used in countries such as Japan or Spain, high-speed rail could 

shorten the time to travel between San Francisco and California’s capitol of Sacramento. or from Stockton to San 

Jose, to under 30 minutes. 

Our impending housing crisis forces the uncomfortable question of what type of society we would like to be. By up-

dating existing transportation routes combined with smart zoning policies that dramatically increase housing density 

in areas surrounding high speed rail stations, we will be able to build aff ordable housing within tenable commuting 

distances for a signifi cant bulk of the workforce. 

Our impending housing crisis forces the uncomfortable question of what type of society we would like to be. Will it be 

one where elites command the vast bulk of wealth and regional culture is defi ned by a cutthroat business world? We 

were recently treated to a taste of the latter, when local tech employee Justin Keller wrote an open letter to the city 

complaining about having to see homeless people on his way to work. 

It doesn’t have to be this way. But solutions need to be implemented now, before angry mobs grow from nui sance to 

serious concern. It may take less than you might think. There are only so many housing reform commu nity meetings 

one can sit through. (San Francisco, 2018)

Ultimately, the solutions to our housing crisis are fairly clear. We need to increase the density of housing units. We 

need to use existing technology to shorten travel times and break the geographical bottleneck. 

There is a way to solve complex social and economic problems without abandoning social responsibility. This is the 

Bay Area’s opportunity to prove that it can innovate more than just technology.”(qz.com, 2016) 
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SAN FRANCISCO HAS A WARM-SUMMER MEDITERRANEAN CLIMATE (KOPPEN Css) CHARACTERISTIC OF 

CALIFORNIA’S COAST, WITH MOIST MILD WINTERS AND DRY SUMMERS. 

San Francisco’s weather is strongly infl uenced by the cool currents of the Pacifi c Ocean on the west side of the city, 

and the water of San Francisco Bay to the north and east. This moderates temperature swings and produces a re-

markably mild year-round climate with little seasonal temperature variation. 

Fog is a regular feature of San Francisco summers. 

Among major U.S. cities. San Francisco has the coolest daily mean. maximum. and minimum temperatures for June. 

July, and August.[89] During the summer. rising hot air in California’s interior valleys creates a low pressure area that 

draws winds from the North Pacifi c High through the Golden Gate, which creates the city’s characteristic cool winds 

and fog. The fog is less pronounced in eastern neighborhoods and during the late summer and early fall. As a result, 

the year’s warmest month, on average, is September, and on average, October is warmer than July, especially in day-

time. (climatespy.com. 2017)

Because of its sharp topography and maritime infl uences, San Francisco exhibits a multitude of distinct micro climates. 

The high hills in the geographic center of the city are responsible for a 20% variance in annual rainfall between diff er-

ent parts of the city. They also protect neighborhoods directly to their east from the foggy and sometimes very cold 

and windy conditions experienced in the Sunset District; for those who live on the eastern side of the city, San Fran-

cisco is sunnier. with an average of 260 clear days, and only l 05 cloudy days per year. (weather.com, 2017) 

TEMPERATURE 

THE TEMPERATURE IN SAN FRANCISCO REMAINS RELATIVELY CONSTANT WITH MOST OF THE VARIATION 

HAPPENING DIURNALLY. 

The fog brings with it humidity which makes the air feel colder. The fog usually is colder than the air in which it is mov-

ing into. The warmest month in San Francisco International, San Francisco. California is September with an average 

high temperature of 74.9° F. The hottest day on record was June 15 2000 when the temperature hit 105.l 0 F. During 

January the overnight temperature drops to an average of 42.8° F with the lowest temperature of 23.0° F being re-

corded on January 2 1975. (climatespy.com. 2017)

WIND 

WIND PREDOMINANTLY COMES ALMOST EXCLUSIVELY FROM THE SW. 

This site has diverse wind eff ects due to the surrounding buildings. Building on this site will almost only increase wind 

protection for pedestrians. 

CLIMATE
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SAN FRANCISCO IS A CITY WITH MICROCLIMATES AND SUB MICROCLIMATES. 

DUE TO THE CITY’S VARIED TOPOGRAPHY AND INFLUENCE FROM THE PREVAILING SUMMER MARINE LAYER, 

WEATHER CONDITIONS CAN VARY BY AS MUCH AS 9 °F (5 °C) FROM BLOCK TO BLOCK. 

The Noe Valley district for example, is typically warm er and sunnier than adja cent areas because the sur rounding hills 

block some of the cool fog from the Pa cifi c. (weather.com, 2017) 

PRECIPITATION 

SAN FRANCISCO HAS A RELATIVELY DRY CLIMATE. 

The wettest month by average rainfall in San Francis co. CA is January with an average of 4.4 inches of rain falling on 

10 to 11 days.Although in March it typically rains on more days with 3.6 inches falling in 10 to 11 days. The driest month 

in San Francisco. CA is July with an average of 0.1 inches of rain falling on 2 to 3 days. (climatespy.com. 2017) 

CLIMATE

FIGURE 5.5
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The climate of San Francisco can be defi ned as “Mediterranean with cool summers”, since both the winter tempera-

tures and the rain pattern remind the Mediterranean climate, but the summer is unusually cool because of both the 

cold current that fl ows along the coast of California, and the fog that forms in San Francisco Bay, which in summer 

functions as a natural air conditioner for the city and the surrounding areas.https://www.climatestotravel.com/climate/

united-states/san-francisco

CLIMATE
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CLIMATE

Surrouding buildings and vegetation aff fect the wind very slightly due to the exposed nature 
of the site.
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‘EARTHQUAKE OUTLOOK FOR THE SAN FRANCISCO BAY REGION 

2014-2043 

Using information from recent earthquakes, im proved mapping of active faults, and a new model for estimating earth-

quake probabilities. the 2014 Working Group on California Earthquake Proba bilities updated the 30-year earthquake 

forecast for California. They concluded that there is a 72 percent probability (or likelihood) of at least one earthquake 

of magnitude 6.7 or greater striking somewhere in the San Francisco Bay region before 2043. Earthquakes this large 

are capable of caus ing widespread damage; therefore, communities in the region should take simple steps to help 

reduce injuries, damage, and disruption, as well as acceler ate recovery from these earthquakes. 

Structurally. new construction must meet the stan dards that ensure safety. There is a massive prob lem with the need 

of retrofi tting older buildings in preparation. 

EARTHQUAKES

MAP OF KNOWN AC-
TIVE FAULTS IN THE SAN 
FRANCISCO BAY REGION 
THE 72 PERCENT PROB-
ABILITY OF A MAGNI-
TUDE 6.7 OR GREATER 
EARTHQUAKE INCLUDES 
THE WELL-KNOWN MA-
JOR PLATE-BOUNDARY 
FAULTS, LESSER-KNOWN 
FAULTS, AND UNKNOWN 
FAULTS. THE PERCENT-
AGE SHOWN WITHIN 
EACH COLORED CIRCLE 
IS THE PROBA BILITY 
THAT A MAGNITUDE 6.7 
OR GREATER EARTH-
QUAKE WILL OCCUR 
SOMEWHERE ON THAT 
FAULT SYSTEM BY THE 
YEAR 2043. THE PROB-
ABILITY THAT A MAGNI-
TUDE 6.7 OR GREATER 
EARTHQUAKE WILL 
INVOLVE ONE OF THE 
LESSER-KNOWN FAULTS 
IS 13 PERCENT. 

FIGURE 5.6
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PREPARATION FOR THE ‘BIG ONE’ IS SEEMINGLY INSUFFICIENT 

IF A BIG ONE WERE TO HIT, THE CITY IS EQUIPPED WITH EMERGENCY SHELTER SPACE FOR 60,000 PEOPLE. 

Bur THERE ARE ROUGHLY 85,000 HOUSEHOLDS THAT DON’T MEET THE SHELTER-IN-PLACE STANDARDS, 

WHICH COULD MEAN 85,QQQ HOUSEHOLDS WORTH OF DISPLACED PEOPLE AFTER A MAJOR EARTHQUAKE. 

Some provisions within the IBC. IRC and IEBC are intended to ensure that structures can adequately resist seis mic 

forces during earthquakes. These seismic provisions represent the best available guidance on how structures should 

be designed and constructed to limit seismic risk. (USGS. 2017) 

AFTER A MAGNITUDE QUAKE OF 7.2 EARTHQUAKE ON THE SAN ANDREAS FAULT, SAN FRANCISCO WOULD 

EXPECT THE PERCENTAGE OF HOUSING IN RED TO BE UNUSABLE, MEANING NOT SAFE ENOUGH FOR RESI-

DENTS TO REMAIN IN THEIR HOMES. 

To help reduce the need for emergency housing, SPUR (San Francisco Planning and Urban Research Association )

calls for a mandatory retrofi t program for some of the most vulnerable households in the city: “soft story” build ings. 

those with three-stories or more and a ground fl oor garage or storefront type window.(USGS, 2017) 

FIGURE 5.7
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SOUTH OF MARKET (OR SOMA) IS A RELATIVELY LARGE NEIGHBORHOOD IN SAN FRANCISCO, CALIFORNIA, 

UNITED 

STATES WHICH IS LOCATED JUST SOUTH OF MARKET STREET, AND CONTAINS SEVERAL SUB-NEIGHBORHOODS 

INCLUDING: SOUTH BEACH, MISSION BAY, AND RINCON HILL. 

SoMa is home to many of the city’s museums, to the headquarters of several major software and In ternet companies, and 

to the Moscone Conference Center. 

HISTORY 

THE HISTORY OF SOMA IS VERY IMPORTANT TO OUR DESIGN FOR SITE B3 BECAUSE IT IS IN DIALOGUE WITH 

THE PRESENT. WHAT IS CRUCIAL IS THAT WE RESPECT THE PAST OR BREAK FROM IT AND/OR NEGATE IT AS 

APPROPRIATE. 

In 1847 Washington A. Bartlett. alcalde (magistrate) of the pueblo (village) of San Francisco. commissioned surveyor Jas-

per O’Farrell to extend the boundaries of the pueblo in a southerly direction by creating a new subdivision. At the time. 

the streets of San Francisco were aligned approximately with the compass points. running north to south. or east to west. 

Each block was divided into six lots SO varas on a side. (A vara is about 33 inches (84 cm).) O’Farrell decided that the 

streets in the new subdivision should run parallel with or per pendicular to the only existing road in the area. Mission Road 

(later Mission Street). and thus be aligned with the half-points of the compass. i.e .. northeast to south west. and northwest 

to southeast. He also decided to make the new blocks twice as long and twice as wide. with each lot l 00 varas on a side. 

Finally, O’Farrell cre ated ··a grand promenade” linking the old pueblo with the new subdivision. Market Street. Since then. 

down town San Francisco north of Lower Market Street has been offi  cially known as SO Vara. while the South of Market 

area is offi  cially known as l 00 Vara. (Archive.erg 2011) 

HISTORY 

During the mid-19th century, SOMA became a bur geoning pioneer community, consisting largely of low-density residen-

tial buildings, except for a business district that developed along 2nd and 3rd streets, and emerging industrial areas near 

the waterfront. Rincon Hillbecame an enclave for the wealthy, while nearby South Park became an enclave for the upper 

middle class. By the early 20th century, heavy industrial devel opment due to its proximity to the docks of San Fran cisco 

Bay, coupled with the advent of cable cars, had driven the wealthy over to Nob Hill and points west. The neighborhood 

became a largely working-class and lower-middle-class community of recent European im migrants, sweatshops. power 

stations, fl ophouses, and factories. ( Foundsf.org .. 2011) 

The 1906 earthquake completely destroyed the area. and many of the quake’s fatalities occurred there. Fol lowing the 

quake, the area was rebuilt with wider than usual streets, as the focus was on the development of light to heavy industry. 

The construction of the Bay Bridge and U.S. Route l 01 during the 1930s saw large swaths of the area demolished, includ-

ing most of the original Rincon Hill. (City & County of San Francisco, 2016) 

From the late l 9th century to the mid-20th century, the South of Market area was served by several street car lines owned 

by the Market Street Railway Compa ny, including the No. 14 Mission Street electric railway line, the No. 27 Bryant Street 

line, the 28 Harrison, 35 Howard, 36 Folsom, 41 Second and Market. and the No. 42 First and Fifth Street line. (Books.

google.com. 2011) 

Throughout the 1940s and 1950s. South of Market was home not only to warehousing and light industry, but also to a 

sizable population of transients, seamen, oth er working men living in hotels, and a working-class residential population 

in old Victorian buildings on smaller side streets and alleyways giving it a “skid row” reputation. (City Light Books, 1998) 

SOMA
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HISTORY 

The waterfront redevelopment of the Embarcadero in the 1950s pushed a new population into this area in the 1960s. 

the incipient gay community, and the leath er community in particular. From 1962 until 1982, the gay leather community 

grew and thrived throughout South of Market. most visibly along Folsom Street, since it was a warehouse area that 

was largely deserted at night.(Sinclair 2003) 

Site of various sex clubs and bars. such as the Caldron and the Slot. it was the sexual center of San Francisco during 

this period. (Rubin. 2001) 

This community had been active in resisting the City’s ambitious redevelopment program for the area throughout the 

1970s. But as the AIDS epidemic un folded in the 1980s. the ability of this community to stand up to downtown and City 

Hall was dramatically weakened. The crisis became an opportunity for the City (in the name of public health) to close 

bathhous es and regulate bars - businesses that had been the cornerstone of the community’s eff orts to maintain a 

gay space in the South of Market neighborhood. (Ru bin. 2001) 

In 1984. as these spaces for the gay community were rapidly closing, a coalition of housing activists and community 

organizers started the Folsom Street Fair. in order to enhance the visibility of the community at a time when people in 

City Hall and elsewhere were apt to think it had gone away, The fair also provided a means for much-needed fundrais-

ing. and created op portunities for members of the leather community to connect to services and vital information (e.g 

.. regard ing safer sex) which bathhouses and bars might oth erwise have been ideally situated to distribute. (Rubin. 

2001) 

HISTORY 

Redevelopment plans were fi rst outlined in 1953. These plans began to be realized in the late 1970s and in the early 

1980s with the construction of the conference center, Moscone Center, which occupies three blocks and hosts many 

major trade shows. Moscone South opened its doors in December 1981. Moscone North opened in May 1992. and 

most recently Moscone West in June 2003. 

With the opening of the San Francisco Museum of Modern Art in 1995, the Mission and Howard Street area of the 

South of Market has become a hub for mu seums and performances spaces. Intersection for the Arts is also based in 

the neighborhood, a non-profi t which supports local Bay Area artists. The San Francis co institution was founded in 

1965 in the Tenderloin. but has moved within the city to its current location in SoMa. Intersection supports the arts by 

off ering local artists resources. fi scal sponsorship, and exhibition and performance spaces. 

The area has long been home to bars and nightclubs. During the 1980s and 1990s. some of the warehous es there 

served as the home to the city’s budding un derground rave, punk, and independent music scene. However. in recent 

decades. and mostly due to gen trifi cation and rising rents, these establishments have begun to cater to an upscale 

and mainstream clien tele that subsequently pushed out the underground musicians and their scene. Beginning in the 

1990s, older housing stock has been joined by loft-style con dominiums. Many of these were built under the cover of 

“live-work” development ostensibly meant to main tain a studio arts community in San Francisco. During the late 1990s, 

the occupant of the “live-work” loft was more likely to be a “dot-commie”, as South of Market became a local center 

of the dot-com boom, due to its central location. space for infi ll housing development. and spaces readily converted 

into offi  ces. (New York Times, 2006) 

HISTORY 

A major transformation of the neighborhood was con ceived during the 2000s with the Transbay Terminal Replace-
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ment Project. which broke ground in August 2010, and is planned to be open by 2017. In addition. new high rise residen-

tial projects like One Rincon Hill. 300 Spear Street, and Millennium Tower are transform ing the San Francisco skyline. 

In 2005, the Transbay Joint Powers Authority proposed to raise height lim its around the new Transbay Terminal. 

(Fancher, Emily 2006) 

This led to proposals for more supertall buildings, such as Renzo Piano’s proposal for a group of towers that includes 

two 1.200-foot. (366 m) towers. two 900-foot (274 m) towers, and a 600-foot (183 m) tower. The  .200-foot (366 m) 

towers would have been the tallest 

buildings in the United States outside of New York City and Chicago. Renzo Piano’s complex has since been cancelled, 

and replaced by a newer project entitled 50 First Street. to be designed by Skidmore. Owings & Merrill (SOM). In ad-

dition, the Cesar Pelli and Hines Group have also proposed another 1.070-foot (366 m). 61-story offi  ce tower. The 

Salesforce Tower. formerly named the Transbay Tower, as it is referred to, is under construction, and will be completed 

by 2017 at the ear-11esi:. \King, LUU/ J 

THE TRANSIT CENTER DISTRICT 

THE TRANSIT CENTER DISTRICT IS THE BUSTLING HEART OF ONE OF THE WORLD’S GREAT CITIES. SEAM-

LESSLY TIED INTO REGIONAL AND STATEWIDE MASS TRANSIT SYSTEMS, THE DISTRICT’S GRACIOUS SIDE-

WALKS AND PUBLIC PLAZAS ARE FILLED DAY AND NIGHT WITH WORKERS, VISITORS, AND RESIDENTS OUT 

AND ABOUT ON FOOT. THESE PUBLIC SPACES ARE LINED BY BUILDINGS THAT, WHILE OF GREAT STATURE, 

ENGAGE THE STREET AT A DISTINCTLY HUMAN SCALE AND CREATE COMFORTABLE, FINE-GRAINED AND 

ENGAGING URBAN SPACES FOR THE LIFE OF THE DISTRICT TO PLAY OUT. 

SOUTH OF MARKET 

THE TECH INDUSTRY IS THE PRIMARY SHAPER OF WHAT IS TO COME IN THE SOMA DISTRICT, 

Many major software and technology companies have headquarters and offi  ces here. including Ustream. Planet Labs. 

Foursquare. CloudFlare. Wikia, Thumbtack, Wired, GitHub, Pinterest, CBS Interactive, Linkedin, Trulia, Cleanify, Drop-

box, IGN, Salesforce.com. BitTorrent Inc .. Yelp. Zynga, Airbnb, Uber and Advent Software. The area is also home to the 

few Big-box stores in San Fran cisco such as Costco. REI. Nordstrom Rack. and Best Buy . 

THE ARTS 

SOMA is home to many of San Francisco·s museums, including San Francisco Museum of Modern Art (SFMOMA). 

the Yerba Buena Center for the Arts(VBCA). and the Museum of the African Diaspora, The Cartoon Art Museum, the 

Zeum. and the Contemporary Jewish Museum are also in the Verba Buena area. The Old Mint. which served as the 

San Francisco Mint from 1874 to 1937, was restored over an eight-

year period and reopened to the public in 2072. The Center for the Arts, along with Yerba Buena Gar dens and the 

Metreon. is built on top of Moscone North. 

Many small theater companies and venues are situated in the SOMA. including the Lamplighters, The Garage, Theatre 

Rhinoceros, Boxcar Theater. Crowded Fire Theater, and FoolsFURY Theater. 

THE SAN FRANCISCO MUSEUM OF MODERN ART 

The San Francisco Museum of Modern Art has a mas sive new $305-million wing by the prolifi c Norwegian fi rm Sno-

hetta that doesn’t merely extend but performs a smooth lobotomy on the museum’s existing building, which was de-

signed by the Swiss architect Mario Botta and opened in 1995. The 235.000-square-foot addition, which stacks seven 

stories of gallery space and three administrative levels behind the old brick-wrapped Botta building, is anchored by a 

wide lobby stretching across its second fl oor . 
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FIGURE 5.8
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Pier 30/32, The Embarcadero & Bryant Street, San Francisco, CA 94105

Originally constructed in 1912, extended in 1926, and expanded in 1950, Piers 30-32 were granted to the City of San 

Francisco by the state, “for purposes of commerce, navigation, and fi sheries, and subject to specifi ed terms and con-

ditions relating to the operation of the Port of San Francisco.” And as such, any private redevelopment or re-purposing 

the piers will be a regulatory challenge. At the same time, the poor condition of the piers and a preliminary Federal 

Emergency Management Agency fl ood hazard designation for the site would likely require an investment of at least 

$165 million to simply stabilize the site for redevelopment. 

Removing the existing piers, raising the Seawall and building a fl oating open space on the site, which could be leased 

for events and as a deep water dock, would cost over $700 million and yield an expected negative 96 percent return 

on that investment over the next 30 years. Building a new marina, dock and retail wharf on the site would cost an es-

timated $466 million and yield an expected return of negative 85 percent. And simply removing the piers would only 

cost $40 million but would result in the loss of an estimated $21 million in future parking and event revenue

What this site will require is a wealthy tech donor.

Piers 30/32

Originally constructed in 1912, extended in 1926, and expanded in 1950, Piers 30-32 were granted to the City of San 

Francisco by the state, “for purposes of commerce, navigation, and fi sheries, and subject to specifi ed terms and con-

ditions relating to the operation of the Port of San Francisco.” And as such, any private redevelopment or re-purposing 

the piers will be a regulatory challenge, as the Warriors learned the hard way.

At the same time, the poor condition of the piers and a preliminary Federal Emergency Management Agency fl ood 

hazard designation for the site would likely require an investment of at least $165 million to simply stabilize the site for 

redevelopment. Again, as the Warriors learned the hard way.

Removing the existing piers, raising the Seawall and building a fl oating open space on the site, which could be leased 

for events and as a deep water dock, would cost over $700 million and yield an expected negative 96 percent return 

on that investment over the next 30 years. Building a new marina, dock and retail wharf on the site would cost an es-

timated $466 million and yield an expected return of negative 85 percent. And simply removing the piers would only 

cost $40 million but would result in the loss of an estimated $21 million in future parking and event revenue.

But with minimal structural repairs every fi ve years, the Port estimates the existing piers and use could last another 20 

to 30 years, which would cost an estimated $6 million in Capital Costs but yield a 350 percent return on that invest-

ment.

And given the numbers above, unless a “big idea” emerges, “where location matters much more than cost” and which 

is sponsored by a development partner “who is willing to obtain state legislation authorizing their project and has the 

patience to navigate a complicated State and City regulatory process,” the Piers 30-32 site could very well look the 

same in 20 to 30 years as it does today.

Well, it could look somewhat the same in two to three decades. For even with a bit of periodic maintenance, portions 

of Piers 30-32 will likely start to fail in 5 or 10 years, at which point Port engineers would simply barricade the failed 

areas. And of course, all bets are off  if – or rather when – there’s a moderate to major earthquake.

PIER 30/32
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TREES: Mexican Date Palms, Trident Maple

GROUND VEGETATION: Festuca rubra, Festuca californica

VEGETATION

FIGURE 5.9
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High profi le site with great views.

VIEWS

FIGURE 5.10

FIGURE 5.11
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San Francisco Green Building Code

To ensure that all buildings are healthy, sustainable places to live, work, and learn, the San Francisco Green Building 

Code requirements do the following:

Reduce energy and water use

Divert waste from landfi ll

Encourage alternate modes of transportation

Support the health and comfort of building occupants in San Francisco

Adopted in 2008, the city’s groundbreaking green building requirements apply to:

Newly constructed residential and commercial buildings

Major renovations to existing buildings

The ordinance was informed by the recommendations of the Mayor’s Task Force on Green Buildings to reduce the 

impacts that buildings in San Francisco have on the environment, local infrastructure, and public health.

California’s Building Standards Commission subsequently developed Title 24 Part 11, the California Green Building 

Standards Code, or “CALGreen.”

Green building requirements were updated in 2010 to combine the mandatory elements of the 2010 California Green 

Building Standards Code with stricter local requirements, and updated again in 2013 and 2016 to incorporate changes 

to California’s Green Building Standards and Energy Effi  ciency Standards (Title 24 Part 6).

New construction in San Francisco must meet all applicable California codes, provide install solar electric, thermal, or 

green roof for all new buildings 10 fl oors in height or less; provide on-site facilities for recycling and composting; and 

meet city green building requirements tied to the LEED and GreenPoint Rated green building rating systems. Starting 

January 1, 2018, new construction will be required to have electrical infrastructure capable of supplying electricity for 

electric vehicle charging at 100% of new parking spaces.  For details on these requirements and tools to help docu-

ment green building accomplishments, please see the San Francisco Department of Building Inspection’s Administra-

tive Bulletin AB-093: Implementation of Green Building Regulations. These regulations include summary documents 

and forms which integrate many environmental policies enacted by the City and County of San Francisco in addition 

to applicable state codes. (sfgov.org, 2018)

SUSTAINABILITY
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It is defi nitely a challenge to bring this site up to speed in terms of buildability. There is great opportunity with the 

location! With a project as such, this site is ideal in that it truly has a cosmopolitan presence. This location is quite ac-

cessible to the 25 million or so annual visitors to the area. (sfgov.org, 2018)

Soil Conditions

Soil Type E

200 m/sec > Vs

Includes water-saturated mud and artifi cial fi ll. The strongest amplifi cation of shaking due is expected for this soil type.

 Based on ASTM D-2487 : GC-GM (sfgov.org, 2018)

 Site Challenges and Opportunities
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The Embarcadero has quite a lot of traffi  c to the west. This will be mitigated by a layering of civic space and a distanc-

ing from it. The noise level is estimated to be approximately 60 dB near the edge of the site. This accounts for the 

traffi  c.

The menacing, smoky haze that drifted south from the deadly Camp Fire in Butte County and lingered in the Bay Area 

for nearly two weeks last month has prompted San Francisco offi  cials to bolster the city’s ability to respond to sus-

tained air-quality incidents, which are expected to worsen with climate change.

On Friday, Mayor London Breed handed down an executive order instructing city agencies, including the departments 

of Emergency Management and Public Health, to begin reviewing and revising the city’s protocols for keeping resi-

dents safe during long stretches of unhealthy or dangerous air.

“Here in San Francisco, we are used to earthquakes. We know it’s not a matter of if, but when,” Breed said Friday. But 

the climate change has begun to shift the city’s focus “on what we need to do to better prepare for things that we 

never had to prepare for in the past. These recent fi res unfortunately impacted our air quality in a way that we had 

never experienced.”

The haze that hung over the Bay Area was an unprecedented situation, offi  cials said. Before 2017, it was uncommon 

for the Environmental Protection Agency’s Air Quality Index to rise above 50, a level that presents little to no health 

risks.

During the Camp Fire, the index was at least 150 — conditions considered unhealthy for sensitive groups, such as 

people with respiratory conditions — for 13 consecutive days. In San Francisco, the index at times topped 250, a level 

described as “very unhealthy.” Northern California briefl y earned the dubious distinction of having the worst air quality 

in the world.

Considering the deadly and record-breaking heat wave that hit in the Bay Area last year and the air event from last 

month, “We’re dealing with unprecedented situations due to climate change,” said Mary Ellen Carroll, executive direc-

tor of the Department of Emergency Management.

The mayor’s executive order, she said, “is a matter of bringing us together as a city to revise what we already have 

planned to anticipate these new, unprecedented incidents.”

By the fi rst quarter of 2019, Breed wants a plan with recommendations and guidelines tied to air-quality thresholds 

that includes advice for the public on when they should use protective masks and instructions on how the city should 

distribute them. The plan will also include protocols for reaching out to vulnerable populations like the homeless and 

the elderly.

The executive order also mandates the creation of a task force to establish “crite-ria, locations and measures of ef-

fectiveness for public respite facilities during poor air quality and other weather-related events.” Breed’s directive also 

requires Carroll and her staff  to create a roster of city employees who can more rapidly deploy aid and expertise to 

disaster areas. (sfchronicle.com, 2018)

NOISE

HEALTH
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This would lock in one of the last free open plots, it would change the city’s image, it will hopefully extend the tourist 

boulevard further south. The building will not be very tall relatively so it will not disrupt the skyline. This development 

would change the parking situation.

IMPACTS OF DEVELOPMENT

SOLAR EXPOSURE
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2016 San Francisco Code  2016 California Code  2018 International Building Code

Additional Regulatory Challenges

Originally constructed in 1912, extended in 1926, and expanded in 1950, Piers 30-32 were granted to the City of San 

Francisco by the state, “for purposes of commerce, navigation, and fi sheries, and subject to specifi ed terms and con-

ditions relating to the operation of the Port of San Francisco.” And as such, any private redevelopment or re-purposing 

the piers will be a regulatory challenge. (sfgov.org)

Use Patterns

Lot Details

Number Of Spaces: 1000

Lot Number: 30

Lot Type: Surfaced Paved

Restrictions : No Restrictions

Entrance: East Off  The Embarcadero At Bryant Street

Exit: West Onto The Embarcadero

6AM–11PM

Rates 2 Hours  $4

Daily Max $15

Early Bird Mon-Fri; In By 9am / Out By 11pm $13

Evening Mon-Fri; In After 6pm   $10

Sat-Sun $10

Event $30-$40

Event Rates Supersede Other Rates

Monthly Rates  $195

Hours of Operation Mon-Sun 6am-11pm

No Overnight Parking  Amenities 

CODE CONSIDERATIONS

USE PATTERNS
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 Unobstructed

 Tailgating Permitted

 Over 7ft. Clearance

 Cash Only

 Park & Lock

Type

Non-restricted

Total Spaces

1000

Operator

Impark

Max Height

8 ft. 2 in. (2.49 meters)

Yelp Rating (yelp.com, 2018)

Lot Stays Open 1 Hour After Event Ends

No Buses, RV’s, Trailers, or Box Trucks Allowed

Left turns out of the site are diffi  cult.
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DRAINAGE

EXISTING GRID
FIGURE 5.12

FIGURE 5.13
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TEXTURES

GEOMETRY
FIGURE 5.14

FIGURE 5.15
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SECTION

GEOMETRY
1’ countours

The site is fl at and is in shadow only when the sun sets in late 
evening.FIGURE 5.17

FIGURE 5.16
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BUILT FEATURES & TYPOLOGY
FIGURE 5.18

FIGURE 5.19

SHADE & SHADOW
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LIGHT QUALITY

The light quality varies throughout the day and year. Soft and diff use light is typical due to atmospheric condiitons.

FIGURE 5.20

FIGURE 5.21
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WATER
There is water under the pier. It is a shallow shelf on the San Francisco Bay. The San Francisco Bay watershed covers 

4600 square miles, of which the Bay encompasses 1600 square miles. It is the largest Pacifi c estuary in the Americas. 

The Bay Area is home to over 7 million people, and is one of the densest urban areas in the nation.

San Francisco Bay includes San Pablo Bay, Central Bay, and the South Bay. Tributary rivers that drain into the Bay 

include the Petaluma, Napa, Guadalupe Rivers, and numerous smaller creeks and streams.

Historically, San Francisco Bay had about 300 square miles of tidal marsh with 6000 miles of channels and 12 square 

miles of shallow pan. Until the 1850’s, the Bay was navigable as far south as San Jose. Following the 1850’s Gold Rush, 

large amounts of sediment from upstream erosion and hydraulic mining fl owed into the Bay, and surrounding tidal 

wetlands were diked for salt production, hayfi elds, or fi lled in, reducing the Bay’s size by as much as one-third.

The Bay is home to over 500 species of fi sh and wildlife, 20 of which are threatened or endangered with extinction. 

The Bay and its surrounding water systems play host to millions of migratory birds every year as they cross the Pacifi c 

fl yway. (sfgov.org, 2018)

FIGURE 5.22

FIGURE 5.23
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HUMAN CHARACTERISTICS
The site consists of two parking lots divide by The Embracadero. The wester portion of the site has a condominium 

tower, The WaterMark

THE WATERMARK

501 Beale St, San Francisco, CA 94105 / South Beach, District 9

NUMBER OF UNITS

140

DISTRICT

District 9

NEIGHBORHOOD

South Beach

The Watermark off ers luxury condominiums for sale in the beautiful South Beach area of San Francisco.

This 22-story high-rise is centrally located near the Embarcadero, close to a variety of restaurants and

shops. This location off ers an abundance of entertainment and recreation as well. Take a short walk to

the Ferry Building, AT&T Park, Financial District, SFMOMA, Yerba Buena Gardens, Moscone Center, or

the South Beach Marina.

Many of the residences off er fl oor-to-ceiling windows with magnifi cent views of the city and Bay Bridge. (vanguardprop-

erties.com, 2018)

FIGURE 5.24

FIGURE 5.25

FIGURE 5.26 FIGURE 5.27
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DISTRESS
The site it is slowly falling down. It is aging. There is structural deterioration occurring on the concrete pier. The con-

nections are especially vulnerable. Signs of surface erosion are apparent. The distress comes from time and earth-

quakes. Economically this place is fl ourishing. The main 00distress occuring near this site is gentrifi cation.

FIGURE 5.28

FIGURE 5.29

FIGURE 5.30
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DISTRESS

FIGURE 5.31

FIGURE 5.32
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The waterfront in San Francisco is a very interesting place. On one hand you have immense beauty. On the other you 

have extreme ugliness. The homeless problem in San Francisco is evident in this area of the city. I used to commute 

by my site every day for a summer. It was not unusual to see people sleeping outside. They would sleep wrapped in 

sleeping bags as it gets quite cold at night. This is a sad sight to  see on the shore in San Francisco among the great 

wealth of the are

The wealth is certainly evident all around. Near the site it is not unusual to see very expensive cars. Tech headquarters 

are everywhere it seem sin this area. Ther a re a lot of commuters who pass by this site, who I presume work in the 

technology industry. THeir forms of transportation are often unique. THere are hoverboards and scooters among oth-

ers. Often mixed with these pedestrian commuters that are morning and evening joggers, getting their exercise in . In 

the morning this shoreline is bated in a warm morning light from thes east. THis create a great feel. The light refl ects 

off  of the building to the west. THere are seera landscaped portion of the shr, ome with some excellent large-scale 

sculpture. THere are also quite pbanal portions of this shoreline. There are parkinglist as this site ist. 

The smell of the short is that of a sea. There are often a few people fi shing off  of the shore. The breeze pulls in the 

aroma off  on the bay. The smell, much like that of all of San Francisco include that of human waste. AGain the home-

less problem is a prevalent reality. 

The activity on the site fl uctuate throughout time. When there there is a Giants baseball game at the nearby stadium 

the whole neighborhood gets packed. People are drinking and down for a good time. 

At night the Bay Bridge has an excellent light show. It is often foggy at night. Most often the fog is about 100 feet or so 

off  the ground. THis makes for dramatic scenery during a night drive. This site is defi nitely not a safe place to be late 

at night. One cannot see many stars at night in the city.

Overall this site has great views and is at a confl uence of several cultural dialogues and convergences.

SENSORY ANALYSIS
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The soil on this site is soil type E.

 Based on ASTM D-2487 : GC-GM

The water table of this site is level with sea level. Most of this site exists directly over the water.

SOILS

WATER TABLE

UTILITIES

FIGURE 5.33
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TRAFFIC

TOPOGRAPHIC SURVEY
FIGURE 5.34

FIGURE 5.35 285
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The Bay Bridge is the most dramatic visual element in view from this site. The San Francisco Skyline comes close. The 

San Francisco Bay creates excellent sunrise views from this site.

There are several planted grasses and trees around the site. 

TREES: Mexican Date Palms, Trident Maple

GROUND VEGETATION: Festuca rubra, Festuca californica

There are some weeds growing up out of the parking lot. This shows a degradation of the surface.

The pier is in decent condition for its age and what it has endured. Edvedence of deterioriation can be seen in crack 

in its surface. There are certainly structural shift occuring out of sight. 

Overall at a human level the site is predominantly vibrant. There is a homeless problem though. It is not uncommon to 

see homeless individuals sleeping on this site. 

Red’s Java House to the north is a welcoming presence as is the Hi Dive Bar a bit further north. These attract people 

to the site. The primary visitor of this site is that of the communter. Whether they are dayparking their car or passing 

through on a scooter or bike, they are edvidence of a thriving economy in the Bay Area. The Waterline condominiums 

are defi nitely an upscale prescence on the site.

VISUAL FORM

PLANT COVER

SITE CHARACTER
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MAPS

SITE RECONNAISSANCE
FIGURE 5.36

FIGURE 5.37
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FIGURE 6.1

FIGURE 6.2
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China, offi  cially the People’s Republic of China (PRC) since 1949, is a country in East Asia and the world’s most 

populous country, with a population of around 1.404 billion. Covering approximately 9,600,000 square kilometers 

(3,700,000 sq mi), it is the third- or fourth-largest country by total area, depending on the source consulted. Governed 

by the Communist Party of China, the state exercises jurisdiction over 22 provinces, fi ve autonomous regions, four 

direct-controlled municipalities(Beijing, Tianjin, Shanghai, and Chongqing), and the special administrative regions of 

Hong Kong and Macau.

China emerged as one of the world’s earliest civilizations, in the fertile basin of the Yellow River in the North China 

Plain. For millennia, China’s political system was based on hereditary monarchies, or dynasties, beginning with the 

semi-legendary Xia dynasty in 21st century BCE. Since then, China has expanded, fractured, and re-unifi ed numerous 

times. In the 3rd century BCE, the Qin unifi ed core China and established the fi rst Chinese empire. The succeeding 

Han dynasty, which ruled from 206 BC until 220 AD, saw some of the most advanced technology at that time, including 

papermaking and the compass, along with agricultural and medical improvements. The invention of gunpowder and 

movable type in the Tang dynasty (618–907) and Northern Song(960–1127) completed the Four Great Inventions. Tang 

culture spread widely in Asia, as the new maritime Silk Routebrought traders to as far as Mesopotamiaand Horn of 

Africa. Dynastic rule ended in 1912 with the Xinhai Revolution, when a republic replaced the Qing dynasty. The Chinese 

Civil War resulted in a division of territory in 1949, when the Communist Party of China established the People’s Repub-

lic of China, a unitary one-partysovereign state on Mainland China, while the Kuomintang-led government retreated to 

the island of Taiwan. The political status of Taiwan remains disputed.

Since the introduction of economic reforms in 1978, China’s economy has been one of the world’s fastest-growingwith 

annual growth rates consistently above 6 percent. As of 2016, it is the world’s second-largest economy by nominal 

GDP and largest by purchasing power parity (PPP). China is also the world’s largest exporter and second-largest im-

porter of goods. China is a recognized nuclear weapons state and has the world’s largest standing army and second-

largest defense budget. The PRC is a permanent member of the United Nations Security Council as it replaced the 

ROC in 1971, as well as an active global partner of ASEAN Plus mechanism. China is also a leading member of numer-

ous formal and informal multilateral organizations, including the Shanghai Cooperation Organization (SCO), WTO, 

APEC, BRICS, the BCIM, and the G20. China is a great power and a major regional power within Asia, and has been 

characterized as a potential superpower. (China, 2018)

CHINA
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Beijing is the capital of the People’s Republic of China, the world’s third most populous city proper, and most populous 

capital city. The city, located in northern China, is governed as a municipality under the direct administration of central 

government with 16 urban, suburban, and rural districts. Beijing Municipality is surrounded by Hebei Province with the 

exception of neighboring Tianjin Municipality to the southeast; together the three divisions form the Jingjinji Metropoli-

tan region and the national capital region of China.

Beijing is an important world capital and global power city, and one of the world’s leading centers for politics, economy 

and business, fi nance, education, culture, innovation and technology, architecture, language, and diplomacy. A megac-

ity, Beijing is the second largest Chinese city by urban population after Shanghai and is the nation’s political, cultural, 

and educational center. It is home to the headquarters of most of China’s largest state-owned companies and houses 

the largest number of Fortune Global 500 companies in the world, as well as the world’s four biggest fi nancial institu-

tions. It is also a major hub for the national highway, expressway, railway, and high-speed rail networks. The Beijing 

Capital International Airport Has been the second busiest in the world by passenger traffi  c since 2010, and, as of 2016, 

the city’s subway network is the busiest and second longest in the world.

Combining both modern and traditional architecture, Beijing is one of the oldest cities in the world, with a rich history 

dating back three millennia. As the last of the Four Great Ancient Capitals of China, Beijing has been the political 

center of the country for most of the past eight centuries, and was the largest city in the world by population for much 

of the second millennium A.D. Encyclopædia Britannica notes that “few cities in the world have served for so long as 

the political headquarters and cultural center of an area as immense as China.” With mountains surrounding the inland 

city on three sides, in addition to the old inner and outer city walls, Beijing was strategically poised and developed to 

be the residence of the emperor and thus was the perfect location for the imperial capital. The city is renowned for 

its opulent palaces, temples, parks, gardens, tombs, walls and gates. It has seven UNESCO World Heritage Sites – the 

Forbidden City, Temple of Heaven, Summer Palace, Ming Tombs, Zhoukoudian, and parts of the Great Wall and the 

Grand Canal – all popular locations for tourism. Siheyuan, the city’s traditional housing style, and hutongs, the narrow 

alleys between siheyuans, are major tourist attractions and are common in urban Beijing.

Many of Beijing’s 91 universities consistently rank among the best in China, among which Peking University and Tsing-

hua University are ranked in the top 60 universities of the world. Beijing CBD is a center for Beijing’s economic expan-

sion, with the ongoing or recently completed construction of multiple skyscrapers. Beijing’s Zhongguancun area is 

known as China’s Silicon Valley and a center of innovation and technology entrepreneurship.(Beijing, 2018)

BEIJING
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Beijing is in the epicenter of China’s rise. It is a city both new and old. It is constantly reimagining itself as it races 

towards the future. Dense and historically complex, Beijing is both the political and cultural center of a rising China. 

“It has both modern marvels and famous temples and gardens woven through the buzzing metropolis (the capital’s 

modernization drive prior to the 2008 Beijing Summer Olympics led to the creation of iconic new buildings like the 

CCTV Tower, Bird’s Nest, and Water Cube). It can be somewhat more relaxed than Shanghai or Hong Kong, but equally 

as packed with people. “ (travelandleisure.com, 2018)

Novelist and playwright Lao She (1899-1966), one of the city’s most famous sons summed up Beijing: “fi lthy, beauti-

ful, decadent, bustling, chaotic, idel, lovable.”  “From sprawling imperial gardens to cramped hutong alleyways, Beijing 

pulses with vitality and contradiciton.

For Ming dynasty emperors—who presided over the creation of masterworks like the Temple of Heaven, the Forbid-

den City, and the later stages of the Great Wall of China—Beijing was nothing less than the center of the universe.” 

(travelandleisure.com/, 2018)

I fi nd the UK’s Telegraph gives an interesting perspective on Beijing: “ Beijing, in all its smoggy chaos, is once again at 

the centre of the world. Do not expect to be wowed by the city’s beauty; visitors have complained about Beijing’s ugli-

ness for centuries. “The mountains are bare and the rivers fi lthy. Sand and dirt rise up from the ground and dust fi lls 

the sky,” noted Choe Bu, a visiting Korean offi  cial in the 15th century. Not much has changed. But do expect to fi nd a 

city that has  reinvented itself from scratch in a single generation, and which is still pulsing with the possibilities ahead 

of it. For brave and curious souls, Beijing presents a magnifi cent adventure, an opportunity to peel back the layers of 

history of one of the world’s great empires and a chance to see China’s often haphazard and bizarre lunge into the 

future.” (telegraph.co.uk, 2018)

“The city is marked by its fl atness and arid climate. There are only three hills to be found in the city limits (in Jingshan 

Park to the north of Forbidden City) and mountains surround the capital on three sides. Like the confi guration of the 

Forbidden City, Beijing has concentric “ring roads”, which are actually rectangular, that go around the metropolis and 

serve as good reference points as one attempts to move about the city. Beyond the ring roads are the most-visited 

portions of the Great Wall of China, which witnesses visitors the world over and Beijing serves as a good headquarters 

for those who wish to gaze upon one of mankind’s more memorable and lasting structures.” https://wikitravel.org/en/

Beijing

Most visitors to Beijing will fi nd themselves going to Chaoyang, especially for the art districts, shopping, restaurants, 

and nightlife.     (wikitravel.org, 2018)

BEIJING
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CHAOYANG DISTRICT

Chaoyang District is a core district of Beijing. 
It borders the districts of Shunyi to the north-
east, Tongzhou to the east and southeast, 
Daxing to the south, Fengtai to the southwest, 
Dongcheng, Xicheng and Haidian to the west, 
and Changping to the northwest.
Chaoyang is home to the majority of Beijing’s 
many foreign embassies, the well-known 
Sanlitun bar street, as well as Beijing’s grow-
ing central business district. The Olympic 
Green, built for the 2008 Summer Olympics, is 
also in Chaoyang. Chaoyang extends west to 
Chaoyangmen on the eastern 2nd Ring Road, 
and nearly as far east as the Ximazhuang toll 
station on the Jingtong Expressway. Within the 
urban area of Beijing, it occupies 475 square 
kilometres (183 sq mi), making it the central 
city’s largest district, with Haidian second. As 

of 2005, Chaoyang had a total population of 3,642,000, making it the most populous district in 
Beijing. The district has jurisdiction over 22 subdistrict offi  ces and 20 area offi  ces. Chaoyang is 
also home to Silk Street, and many other market areas, shopping malls, and restaurant strips.
798 Art Zone or Dashanzi Art District, comprise a complex of 50-year-old decommissioned 
militaryfactory buildings boasting a unique architectural style, located in Dashanzi, Chaoyang 
District of Beijing, that houses a thriving artistic community. The area is often called the 798 
Art District or Factory 798 although technically, Factory #798 is only one of several structures 
inside a complex formerly known as 718 Joint Factory. (Beijing, 2018)
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“The primary focus of the 798 Art Zone is on modern art but there are also many other things 
to see what you are in the area as well. It has much to do with the Chinese culture as well and 
some of the most famous pieces from modern day artists are on display in one of the galleries 
or throughout the district. As you stroll around the district, you will fi nd many interesting things 
to see and do, including some restaurants that are well worth visiting as well. There is much 
press that surrounds the art zone and it has generated some interest from within China as well 
as in many other areas around the world. In fact, as of 10 years ago, there were already some 
400 diff erent organizations from China and around the world that settled in and began display-
ing their wares in the zone. Some of those lands included Britain, France, Japan, Taiwan and 
Hong Kong.” http://www.wildgreatwall.com/beijing-798-art-zone-travel-guide/
“There is much to see when you visit the 798 Art Zone, including regular art exhibitions and 
fashion shows. Although most of the focus is on modern art, there are also other artists that 
have settled in the area and have become part of the culture. If you are planning a visit to Bei-
jing, then you may want to plan it around one of the art festivals. One of those festivals is during 
the month of May and the other is in October. They are so popular that you might just bump 
into someone famous that has fl own in to see the exhibits.”
798 Art Zone or Dashanzi Art District, comprise a complex of 50-year-old decommissioned 
militaryfactory buildings boasting a unique architectural style, located in Dashanzi, Chaoyang 
District of Beijing, that houses a thriving artistic community. The area is often called the 798 
Art District or Factory 798 although technically, Factory #798 is only one of several structures 
inside a complex formerly known as 718 Joint Factory. 
798 Art Zone or Dashanzi Art District, comprise a complex of 50-year-old decommissioned 
militaryfactory buildings boasting a unique architectural style, located in Dashanzi, Chaoyang 
District of Beijing, that houses a thriving artistic community. The area is often called the 798 
Art District or Factory 798 although technically, Factory #798 is only one of several structures 

inside a complex formerly known as 718 Joint Factory. 

There are a number of notable places within the 798 Art Zone and all of the exhibits have 

798 ART ZONE
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something to off er. These few, however, should be part of your trip:
798 Space – If you are going to be coming in for a fashion show, then this venue is where you 
will likely fi nd yourself. Even if a show is not taking place, it is worth seeing.
798 Photo Gallery – There are a number of unique photographs shown in this gallery, some of 
which are unlike anything you will see elsewhere in the area.
At Cafe – Although this is not an art exhibit, it is a nice place to sit down and have a great cup 
of coff ee. Skip the Starbucks and try a cup here.
Lord of Salt – If you are looking for some authentic Sichuan fl avors, the chef here is from the 
province. There are many diff erent things to try but all of them are great.
Street Art – It isn’t even necessary to go inside of the exhibits to see some interesting art 
pieces. There is also plenty happening right out on the street. Take the time to enjoy it.
How to get there – Take Subway Line 14 and get off  at Wangjing Nan Station. Get out from Exit 
B1. Then take bus 403 and get off  at Dashanzi Lukou Dong Station  or take a taxi to the desti-
nation.
Opening Time–  from 10:00 a.m. to 06:00 p.m. daily.
http://www.wildgreatwall.com/beijing-798-art-zone-travel-guide/

“798” Art Zone is located in Dashanzi area, to the northeast of central Beijing. It was originally 
the site of factories including 798, a factory that produced electronics. The factory area is 
architecturally simple and honest, emphasizing utility. Its massive ducts and bright windows are 
seldom seen elsewhere. The halls were built using Soviet aid in the 1950s, with East Germany 
providing architectural and industrial design.

Slogans of diff erent ages on the walls, mottled red-brick wall, crisscross pipelines, scattered 
orderly industrial plants, all these things make this zone full of artistic breath. Fashion visitors 
and uniformed workers form unique scenery, representing history and reality, industry and 
the arts perfectly fi tting here. This zone covers a total construction area of 230,000 square 
meters. It assembles many cultural elements, such as art exhibition spaces, galleries, design 
studios, fashion shops, artists’ studios, restaurants etc.

798 Art District, one of the cultural and creative industry gathering area in Beijing, gathers 
a large number of artistic and cultural celebrities, many arts organizations and many of the 
fashion business. 798 Art District shows unique artistic atmosphere to the world through diff er-
ent forms every day. For example, the major international brands such as Sony, Motorola, Italy 
DIOR, Omega, BMW, China Yahoo Portal etc. held promotional activities here. It has become 
perfect place for merchants who advocate fashion. 
https://www.topchinatravel.com/china-attractions/798-art-district.htm

Unlike many other attractions in Beijing, the 798 Art Zone does not have direct public transpor-
tation stops there. 

Before its evolution into a more open economy, China’s state-owned factories were identifi ed 
by number. In Beijing, factory 798 and others around it once made weapons components. To-
day, they are the epicenter of China’s emerging modern art community. Working with a Belgian 
philanthropist who owns one of the world’s largest collections of contemporary Chinese art, 
Sasaki created a vision plan for the 798 Arts District that sought to solidify its role as a major 
force in China’s arts scene. Abandoned factory buildings have been transformed to new muse-
ums, galleries, and cafes. Fallow fi elds and hidden courtyards are re-emerging as settings for 
outdoor sculpture, fashion shows, and other events. What began as a small collection of studio 
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and other work spaces has now evolved into the third most visited destination in Beijing, after 
the Forbidden City and the Great Wall.

In 2004, the district, already a haven for budding artists, faced destruction in the name of 
progress. The government considered the 50-year-old East German designed factory buildings 
as a low density waste of space in a city that needed to build vertically. Although these factory 
buildings are what give the district its unique architectural aesthetic, Beijing is a metropolis that 
values its blend of rich ancient history and contemporary architecture, but tends to ignore its 
mid-century industrialism. Seeing the potential long-term value of the district, Sasaki and client 
Urbis Development worked together to create a vision plan that would emphasize the district’s 
modern bohemian style and integrate its unique architecture and industrial elements, trans-
forming 798 into one of Beijing’s most distinctive neighborhoods. 

As 798 continues to face pressure from the fast-paced growth of adjacent development, pre-
serving the character and spirit of the district while infusing it with additional revenue-generat-
ing programs was a key component of the vision plan. Sasaki’s work emphasizes the arts as a 
central theme for the district; retains the essential qualities of the historic industrial aesthetic; 
develops strategies to make the district more visible and connected to the city; and encour-
ages a wide variety of arts-related and contemporary uses to ensure a vibrant and dynamic 
district. To achieve this, the plan looks beyond simply preserving the existing factory buildings 
as static museums and galleries. Creative industries such as media, advertising, architecture, 
fashion design, animation, and software design ensure that the district will sustainably regen-
erate itself with new ideas. Additional new uses included a major museum at the center of the 
district—the Ullens Center for Contemporary Art—and a mix of additional exhibition space, 
galleries, theatres, retail, restaurants, entertainment venues, hotels, conference facilities, and 
parks and plazas for outdoor performances and sculptural displays. Other relics on the site, 
including a gasworks, railroad, and overhead cranes, were preserved to contribute to the 
district’s industrial aesthetic. Narrow streets alleyways become pedestrian-centric courtyards, 
corridors, and passageways that protect the district from the traffi  c congestion that is charac-
teristic of Beijing. The result is a framework for 798 to continue to evolve, and transforming it 
into one of the world’s most important cultural districts.

http://www.sasaki.com/project/36/798-arts-district-vision-plan/

The Dashanzi factory complex began as an extension of the “Socialist Unifi cation Plan” of 
military-industrial cooperation between the Soviet Union and the newly formed People’s Re-
public of China. By 1951, 156 “joint factory” projects had been realized under that agreement, 
part of the Chinese government’s fi rst Five-Year Plan. However the People’s Liberation Army 
still had a dire need of modern electronic components, which were produced in only two of the 
joint factories. The Russians were unwilling to undertake an additional project at the time, and 
suggested that the Chinese turn to East Germany from which much of the Soviet Union’s elec-
tronics equipment was imported. So at the request of then-Premier Zhou Enlai, scientists and 
engineers joined the fi rst Chinese trade delegation to East Germany in 1951, visiting a dozen 
factories. The project was green-lighted in early 1952 and a Chinese preparatory group was 
sent to East Berlin to prepare design plans. This project, which was to be the largest by East 
Germany in China, was then informally known as Project #157.
The architectural plans were left to the Germans, who chose a functional Bauhaus-infl uenced 
design over the more ornamental Soviet style, triggering the fi rst of many disputes between the 
German and Russian consultants on the project. The plans, where form follows function, called 
for large indoor spaces designed to let the maximum amount of natural light into the workplace. 
Arch-supported sections of the ceiling would curve upwards then fall diagonally along the high 
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slanted banks or windows; this pattern would be repeated several times in the larger rooms, 
giving the roof its characteristic sawtooth-like appearance. Despite Beijing’s northern location, 
the windows were all to face north because the light from that direction would cast fewer shad-
ows.
The chosen location was a 640,000 square metre area in Dashanzi, then a low-lying patch of 
farmland northeast of Beijing. The complex was to occupy 500,000 square metres, 370,000 
of which were allocated to living quarters. It was offi  cially named Joint Factory 718, following 
the Chinese government’s method of naming military factories starting with the number 7. Fully 
funded by the Chinese side, the initial budget was enormous for the times: 9 million rubles or 
approximately 140 million RMB (US$17 million) at today’s rates; actual costs were 147 million 
RMB.
Ground was broken in April 1954. Construction was marked by disagreements between the 
Chinese, Soviet and German experts, which led at one point to a six-month postponement of 
the project. The Germans’ harshest critic was the Russian technology consultant in charge of 
Beijing’s two Soviet-built electronics factories (714 and 738), who was also head consultant of 
the Radio Industrial Offi  ce of the Second Ministry of Machine Building Industry. The disputes 
generally revolved around the Germans’ high but expensive quality standards for buildings and 
machines, which were called “over-engineering” by the Russians. Among such points of conten-
tion was the Germans’ insistence, historical seismic data in hand, that the buildings be built to 
withstand earthquakes of magnitude 8 on the Richter scale, whereas the Chinese and Russians 
wanted to settle for 7. Communications expert Wang Zheng, head of Communications Industry 
in the Chinese Ministry of National Defense and supporter the East German bid from the start, 
ruled in favor of the Germans for this particular factory.
At the height of the construction eff ort, more than 100 East German foreign experts worked 
on the project. The resources of as many as 22 of their factories supplied the construction; at 
the same time, supply delays were caused by the Soviet Red Army’s tremendous drain on East 
Germany’s industrial production. The equipment was transported directly through the Soviet 
Union via the Trans-Siberian railway, and a 15 km track of railroad between Beijing Railway Sta-
tion and Dongjiao Station was built especially to service the factory. Caltech-educated scientist 
Dr. Luo Peilin ( ), formerly head of the preparatory group in 1951-1953, was Head Engineer of 
Joint Factory 718 during its construction phase. Dr. Luo, now retired in Beijing, is remembered 
by his former colleagues as a dedicated perfectionist whose commitment to the obstacle-
strewn project was a major factor of its eventual success.
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Joint Factory 718 began production in 1957, amid a grandiose opening ceremony and display of 
Communist brotherhood between China and East Germany, attended by high offi  cials of both 
countries. The fi rst director was Li Rui ( ), who had been involved in the early negotiations in 
Berlin.
The factory quickly established a reputation for itself as one of the best in China. Through its 
several danwei or “work units”, it off ered considerable social benefi ts to its 10,000-20,000 
workers, especially considering the relative poverty of the country during such periods as the 
Great Leap Forward. The factory boasted, among others:
the best housing available to workers in Beijing, providing fully furnished rooms to whole fami-
lies for less than 1/30 of the workers’ income;
diverse extracurricular activities such as social and sporting events, dancing, swimming, and 
training classes;
its own athletics, soccer, basketball and volleyball teams for men and women, ranked among 
the best in inter-factory competitions;
a brigade of German-made motorcycles, performing races and stunt demonstrations;
an orchestra that played not only revolutionary hymns, but also German-infl uenced classical 
Western music;
literary clubs and publications, and a library furnished with Chinese and foreign (German) 
books;
Jiuxianqiao hospital, featuring German equipment and off ering the most advanced dental facili-
ties in China.
The factory even had its own volunteer military reserves or jinweishi ( ), which numbered 
hundreds and were equipped with large-scale weapons and anti-aircraft guns.
Workers’ skills were honed by frequent personnel exchanges, internships and training in coop-
eration with East Germany. Diff erent incentives kept motivation high, such as rewards systems 
and “model worker” distinctions. At the same time, political activities such as Maoism study 
workshops kept the workers in line with Communist Party of China doctrine. During the Cultural 
revolution, propaganda slogans for Mao Zedong Thought were painted on the ceiling arches in 
bright red characters (where they remain today at the latter tenants’ request).
Frequent VIP visits contributed to the festive atmosphere. Notable guests included Deng Xi-
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aoping, Jiang Zemin, Liu Shaoqi, Zhu De, and Kim Il-Sung.
The Joint Factory produced a wide variety of military and civilian equipment. Civilian production 
included acoustic equipment for Beijing’s Workers’ Stadium and Great Hall of the People, as 
well as all the loudspeakers on Tiananmen Square and Chang’an Avenue. Military components 
were also exported to China’s Communist allies, and helped establish North Korea’s wireless 
electronics industry.
After 10 years of operation, Joint Factory 718 was split into more manageable components, 
such as sub-Factories 706, 707, 751, 761, 797 and 798. The fi rst Head of sub-Factory 798 (the 
largest) was Branch Party Secretary Fu Ke ( ), who played a major role in recruiting skilled 
workers from southern China and among returned overseas Chinese.
However, the factory came under pressure during Deng Xiaoping’s reforms of the 1980s. 
Deprived of governmental support like many state-owned enterprises, it underwent a gradual 
decline and was eventually rendered obsolete. By the late 1980s and early 1990s, most sub-
factories had ceased production, 60% of the workers had been laid off , and the remains of the 
management were reconstituted as a real-estate operation called “Seven-Star Huadian Sci-
ence and Technology Group”, charged with overseeing the industrial park and fi nding tenants 
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for the abandoned buildings.

Artistic rebirth

The Dashanzi factory complex was vacated at around the time when most of Beijing’s contem-
porary artist community was looking for a new home. Avant-garde art being frowned upon by 
the government, the community had traditionally existed on the fringes of the city. From 1984 to 
1995, they worked in run-down houses near the Old Summer Palace (Yuanmingyuan) in north-
western Beijing, until their eviction. Many then moved to the eastern Tongxian County (now 
Tongzhou District), more than an hour’s drive from the city center.
Then in 1995, Beijing’s Central Academy of Fine Arts (CAFA), looking for cheap, ample work-
shop space away from downtown, set up in the now defunct Factory 706. The temporary move 
became permanent and in 2000 Sui Jianguo( ), Dean of the Department of Sculpture, locat-
ed his own studio in the area. The cluttered sculpture workshops have always remained open 
for visitors to peek at the dozens of workers milling about.
In 2001, American Robert Bernell (considered by many to be the founder of contemporary 798) 
moved his Timezone 8 Art Books bookshop, gallery and publishing offi  ce into a former factory 
canteen; he was the fi rst foreigner to move in. One of Timezone 8’s early employees was fash-
ion designer Xiao Li, who along her husband, performance artist Cang Xin,and Bernell, helped 
artists secure and rent spaces in the area.
Through word-of-mouth, artists and designers started trickling in, attracted to the vast cathe-
dral-like spaces. Despite the lack of any conscious aesthetic in the Bauhaus-inspired style, 
which grounded architectural beauty in practical, industrial function, the swooping arcs and 
soaring chimneys had an uplifting eff ect on modern eyes, a sort of post-industrial chic. At the 
artists’ requests, workers renovating the spaces preserved the prominent Maoist slogans on 
the arches, adding a touch of ironic “Mao kitsch” to the place.
Later that year, Mr. Tabata Yukihito from Japan’s Tokyo Gallery set up Beijing Tokyo Art Pro-
jects (BTAP) inside a 400-m² division of Factory 798’s main area; this was the fi rst renovated 
space featuring the high arched ceilings that would become synonymous with the Art District. 
BTAP’s 2002 opening exhibition “Beijing Afl oat” (curator: Feng Boyi), drew a crowd of over 
1,000 people and marked the beginning of the popular infatuation with the area.
In 2002, designer artist Huang Rui and hutong photographer Xu Yong set up the 798 Space 
gallery next to BTAP. With its cavernous 1200-m² fl oor and multiple-arched ceilings at the cent-
er of Factory 798, it was and still is the symbolic center of the whole district. (Huang and Xu 
since designed at least seven spaces in the area and became the prime movers and de facto 
spokespersons of the District.) A glass-fronted café was set up in the former offi  ce section at 
the back of the 798 space, opening into a back alley now lined with studios and restaurants 
such as Huang’s own At Café, and Cang Xin’s #6 Sichuan restaurant, the area’s “canteen”.
In 2003, Lu Jie set up the Long March Foundation, an ongoing project for artistic re-interpre-
tation of the historical Long March, inside the 25,000 Li Cultural Transmission Center . Around 
that time, Singapore-owned China Art Seasons opened for display for pan-Asian art, and was 
one of several new galleries setting up at that time.
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Notable exhibitions

Several exhibitions of note took place in 2003. In March 2004, “Transborder Language”, part 
of the First Dashanzhi International Art Festival, (curators: Huang Rui and Thomas J. Berghuis) 
combined poetryinstallation and performance art. “Blue Sky Exposure” was held outdoors in 
southern Beijing and then relocated to the Art District. On April 13, despite widespread fear of 
public gatherings during SARS, the exhibitions “Reconstruction 798” (798 space) and “Opera-
tion Ink Freedom” (25,000 Li Cultural Transmission Center) drew crowds of 5,000 and defi nite-
ly confi rmed the area’s widespread appeal.
In July, with Beijing in full construction boom, Wang Wei’s “Temporary Space” (curator: Philip 
Tinari) featured workers completely enclosing an area of the exhibition with a brick wall and 
then removing the bricks one by one. In September, “Left Hand - Right Hand” (curator: Feng 
Boyi) showcased Chinese and German sculptors at 798 Space and Daoyaolu Workshop A. 
Among the works was Sui Jianguo’s enormous concrete sculpture “Mao’s Right Hand”, which 
is just what the name suggests, and an example of modern Chinese art’s ironic refl ections on 
history.
The fi rst Beijing Biennale was held on September 18, 2003 at the Art District and featured 14 
exhibitions. “Tui-Transfi guration” (curator: Wu Hung; tui here roughly means moult) featured 
photographs by East Village chronicler Rong Rong ( ) and his wife, Japan-born Inri ( ). Their 
works notably featured their own naked bodies in various strange locales, and were generally 
well-received despite being criticized by some as typical of the self-centered nature of much 
art in the area.
The fi rst Dashanzi International Art Festival, directed by the ever-present Huang Rui, was held 
from April 24 to May 23, 2004. This fi rst edition, named Radiance and Resonance/Signals of 
Time ( •  / ), was beset by logistical problems arising from landowner Seven-Star Group’s 
increasing irritation with the art community. As such, the festival became as much a public pro-
test against the area’s upcoming destruction that a showcase of art itself.
The environmental performance artist Brother Nut installed his project, “Nongfu Spring Mar-
ket,” in 798 Art Zone in 2018. A commentary on pollution in China, this project received interna-
tional attention including an article in the New York Times. One of the most (in)famous displays 
at the Festival was performance artist He Yunchang having himself cemented shut in a wooden 
box with only two pipes for ventilation, and staying there for 24 hours before being chiseled 
out, prompting the proverbial “Is it art?” questionings. “Shock” exhibitions have become in-
creasingly common in the Art District (see China Daily’s article “The avant-garde art goes too 
far?” for some extreme examples).
In 2008 the notable exhibition of foreign artists from Italy (“Rabarama. Italian Shape”, AnniArt 
Gallery 798): Rabarama and Cesare Berlingeri.
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Gentrifi cation

The district’s popularity has exploded since the opening of BTAP and 798 Space in 2002, with 
scores of galleries, lofts, publishing fi rms, design companies, high-end tailor shops, and cafés 
and fancy restaurants setting up. In 2003, around 30 artists and organizations had set up stu-
dios or offi  ces in the area, with 200 more reportedly on the waiting list to move in.
Fashionable clubs also sprang up such as Zhou Ying’s “Vibes”, known for its fetish nights. A 
former factory cafeteria became Yan Club[4] ( ), owned by well-known Beijing socialite and 
writer Li Xuebing or “Bing Bing” ( ), also owner of Sanlitun’s Jam House. Notable performers 
at Yan included Morcheeba in March 2003.
In keeping with the area’s “community spirit”, most galleries and spaces in Dashanzi do not 
charge either exhibitors or visitors. Instead, they generally sustain themselves by hosting 
profi table fashion shows and corporate events; among others, Sony had a product launch 
gala at 798 space, and watchmaker Omega presented a fashion show at Yan Club. Others 
include Christian Dior, Royal Dutch Shell and Toyota; supermodel Cindy Crawford also made 
an appearance. Even Li Ka-shing’s Cheung Kong Holdings held an event in the district, which 
some[who?] found unsettling given the real-estate industry’s designs on the land it sits on.
As such, Dashanzi is now a center of Beijing’s nascent “BoBo” (bourgeois-bohemian) commu-
nity. Huang Rui and Xu Yong are good representatives of the type. And a local guru of sorts is 
artist/curator/architect Ai Weiwei ( ), whose self-designed house in Caochangdi just outside 
the factory complex was a trend-setter.
In the absence of any rent control, tenants’ costs have escalated. In 2000–2001, rents were 
0.8 RMB per square metre per day (24 RMB or US$2.90/m²/month, or about US$0.27/sq.foot/
month). They increased slightly to 30 RMB/m²/month in 2003, and then doubled to 60 RMB/
m²/month (US$0.67/sq.foot/month) in 2004. Total costs can be quite high considering the aver-
age 200–400 m² area of the spaces, and the overhead of renovating and retrofi tting the rooms 
to use modern appliances.
Another sign of creeping gentrifi cation is the increasing number of luxury cars parked near the 
galleries; local artist Zhao Bandi purchased the fi rst Alfa Romeo convertible in Beijing. Some 
(but not all) of the resident artists and their patrons are quite rich compared to other occupants 
of the area, the remaining factory workers. Some of the workshops are still operational on a 
small scale, mostly doing car repair or industrial laundry.
Some local artists such as Zhang Zhaohui, a New York-trained art critic and curator, and archi-
tect Zhu Jun, a new Dashanzi resident, have criticized the Art District as being less about art 
and more about show. Says Zhang: “Few of the artists come to seriously practice art. Most of 
them just come for opportunities to exhibit and sell works or just have parties and gatherings.” 
(China Daily)[5] On the other hand, young artists like Zhang Yue fi nd this atmosphere particu-
larly conducive to establishing one’s career. In the course of one summer, Dashanzi Art Dis-
trict’s Platform China Contemporary Art Institute and Unlimited Art Gallery aff orded this rising 
artist two well-received solo shows.
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Closure averted

In the days of Joint Factory 718, Dashanzi was chosen for its peripheral position well outside 
the city center. The artists who later moved there were attracted from the fringes of the city 
as well. However, the area today sits right on the strategic corridor between the Capital Airport 
and downtown Beijing along the Airport Expressway. In the context of China’s current real es-
tate bubble, the district is highly likely to be demolished in the near future. Hints of development 
are already appearing with the western entrances of the complex fl anked by the Jiuxian and 
Hongyuan luxury apartment towers. There is all the current government projects which call for 
the expansion of the neighbouring industrial park to turn all of Dashanzi into a high-tech devel-
opment zone similar to Zhongguancun. Landowner Seven-Star Group thus hopes to re-employ 
some of the 10,000 laid-off  workers it is still responsible for.
Infl uential members of the artist community and architects are lobbying various government in-
stances to persuade them to allow the old buildings to remain, as part of a cultural center which 
Beijing otherwise lacks and that can only grow organically. In 2003, International Architects Sa-
lon roped in architects from various international architectural associations and renowned archi-
tects like Bernard Tschumi and Coop Himmelblau’s Wolf Prix to hammer in the point how attrac-
tive spaces like Factory 798 can be to international design community. They point out that such 
communities are important if Beijing, and China, is to become a major source of creative design 
instead of mere low cost low value-added manufacturing. (This issue has far-reaching implica-
tions in the domain of intellectual property protection in China - some experts believe that the 
local IP laws will start to be enforced only when China becomes a source of its own intellectual 
property.)

Part of the lobbying eff ort is resident sculptor Li Xiangqun, professor at the Academy of Arts and 
Design of Tsinghua University, who was elected deputy of the 12th National People’s Congress 
in 2004. Li presented the municipal government with a formal bill in February, requesting sus-
pension of the destruction plans and preservation of the buildings as part of an Olympic-caliber 
cultural center.
Professors from architecture schools such as Beijing’s Central Academy of Fine Arts and the 
Southern California Institute of Architecture have proposed various development plans for the 
area that involve preserving the buildings, although those do not appear especially profi table 
fi nancially.
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Meanwhile, attempts have been made to appeal to the developers’ sense of economics by point-
ing out similarities with New York’s Greenwich Village and SoHo, where the high profi tability of 
real estate is due partly to the presence of former post-industrial artists’ dwellings. Those argu-
ments have so far been ignored.
In 2004, Seven-Star Group froze the rental of new spaces and prohibited all renewals. Tenants 
resorted to subdividing and subleasing their spaces, to which the Group responded by attempt-
ing to forbid subleasing to cultural organizations or to foreigners, hoping to drive out the artists. 
Tenants, despite some of them having leases still valid for several years, were given the ultima-
tum of December 31, 2005 to vacate the premises.
By 2006, public outcry was relentless, and prominent cultural organizations from around the 
world spoke up. An unlikely duo including SevenStar, a government-led consortium acting as 
stewards of a pension fund for former factory workers, and Guy Ullens, a Belgian philanthropist 
who had amassed the world’s largest collection of contemporary Chinese art, commissioned 
Boston-based design fi rm Sasaki Associates to produce a vision plan which sought to re-pur-
pose the district into a stable source of revenue while providing a much needed destination for 
China’s burgeoning arts scene. The plan needed to inspire multiple stakeholders with often di-
vergent interests. First, the city government in Beijing wanted to ensure that the district would a 
visible and acclaimed destination. Second, land-holder SevenStar Group needed to generate a 
sustainable revenue stream to endow the pension fund of former factory workers. Third, interna-
tional and Chinese non-profi t cultural institutions investing in 798 such as the Ullens Center for 
Contemporary Art wanted to focus on culture and protecting the district’s distinctive character. 
Finally, residents of adjacent neighborhoods were vocal about the need for community parks, 
recreation, and job opportunities.
Considering these voices equally, the Sasaki Associates master plan for 798 endeavored to 
reach consensus with a long-game approach to redevelopment. Leading with clear principles 
and detailed guidelines, the plan was an opportunity to codify the values of the district. To ad-
dress the city’s concerns, connections from nearby transit stations were strengthened, historic 
buildings were catalogued, and guidelines for their preservation and adaptive reuse were out-
lined. Next, a long-term strategy for obtaining revenue from new building leases was realized. A 
proposed arts school, artist-in-residence program, and requirements that tenants are involved in 
a creative industry provided cultural institutions with a sense that 798 would attract new talent 
and ideas. Last, multiple parks and plazas responded to community desire for more public open 
space.
By the end of 2007 it was decided that the area would continue in its current format of a spe-
cial art zone. In 2009, the area has been refurbished and is thriving. 798’s abandoned factory 
buildings have been transformed into new museums, galleries, and cafes. Fallow fi elds and once 
hidden courtyards have reemerged as settings for outdoor sculpture, fashion shows, and other 
cultural events. The roads have been repaved, new galleries have opened, and a cafe culture is 
emerging. What began as a small collection of ephemeral studios and other work spaces has 
become the third most visited destination in Beijing, after the Forbidden City and the Great Wall.
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Beijing has a monsoon-infl uenced humid continental climate (Köppen climate classifi cation Dwa), characterized by 

hot, humid summers due to the East Asian monsoon, and cold, windy, dry winters that refl ect the infl uence of the vast 

Siberian anticyclone. Spring can bear witness to sandstorms blowing in from the Gobi Desertacross the Mongolian 

steppe, accompanied by rapidly warming, but generally dry, conditions. Autumn, similar to spring, is a season of transi-

tion and minimal precipitation. The monthly daily average temperature in January is −3.7 °C (25.3 °F), while in July it 

is 26.2 °C (79.2 °F). Precipitation averages around 570 mm (22 in) annually, with close to three-fourths of that total 

falling from June to August. With monthly percent possible sunshine ranging from 47% in July to 65% in January and 

February, the city receives 2,671 hours of bright sunshine annually. Extremes since 1951 have ranged from −27.4 °C 

(−17.3 °F) on 22 February 1966 to 41.9 °C (107.4 °F) on 24 July 1999 (unoffi  cial record of 42.6 °C (108.7 °F) was set on 

15 June 1942). (Beijing, 2018)

CLIMATE
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CLIMATE

Surrouding buildings and vegetation aff fect the wind very slightly due to the exposed nature 
of the site.
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The vegetation of Beijing, which is situated in northern China, has been drastically altered by human activities; as a 

result, it is no longer characterized by the pine-oak mixed broad-leaved deciduous forests typical of the northern tem-

perate region. Of the native species that remain, the following dominate: Pinus tabuliformis, Quercus spp., Acer spp., 

Koelreuteria paniculata, Vitex negundovar. heterophylla, Spiraea spp., Themeda japonica, and Lespedeza spp. Com-

mon cultivated species include Juglans regia, Castanea mollissima, Ziziphus jujuba, Corylus spp., Prunus armeniaca, 

Hydrangea bretschneideri, and Lonicera spp. Crop plants such as corn and wheat are also very common. Few species 

are endemic to Beijing, but some semiendemic species are shared with the neighboring province of Hebei.

Geographically, the native vegetation of north China should be pine-oak mixed broad-leaved deciduous forest, espe-

cially in the lower mountains around the Beijing area. However, long-term large-scale human activities—deforestation, 

farmland clearing, and urbanization—have altered the original vegetation as well as its character. Within the city and 

in outlying suburban areas, farmland, orchards, and villages have long since replaced the native forest. In surrounding 

mountainous areas, most of the native vegetation is also gone, and oak (Quercus spp.), aspen (Populus davidiana), and 

birch (Betula spp.) have become dominant species, with lespedeza (Lespedeza spp.), early deutzia (Deutzia grandi-

fl ora), and spiraea (Spiraea spp.) in the shrub layer, and some grasses in the ground layer. (Ma, 2002)

VEGETATION
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Pine (Pinus tabulaeformis)

Oaks (Quercus variabilis, Q. dentata)

Maple (Acer truncatum)

This site is essentially a fallow fi eld.

 

Dryland farming is made possible mainly by the fallow system of farming, a practice dating from ancient times. Basi-

cally, the term fallow refers to land that is plowed and tilled but left unseeded during a growing season.

 

These fi elds consist of rice and wheat.

VEGETATION
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Eurasian Tree Sparrow

White Wagtail

azure-winged magpie

Eurasian Magpie

I will ensure that these birds and others have a habitat in the urban sprawl of Beijing.

Each year, Beijing hosts 200-300 species of migratory birds including the common crane, black-headed gull, swan, 

mallard, common cuckoo and the endangered yellow-breasted bunting. In May 2016, Common cuckoos nesting in the 

wetlands of Cuihu (Haidian), Hanshiqiao (Shunyi), Yeyahu (Yanqing) were tagged and have been traced to far as India, 

Kenya and Mozambique. In the fall of 2016, the Beijing Forest Police undertook a month-long campaign to crack down 

on illegal hunting and trapping of migratory birds for sale in local bird markets. Over 1,000 rescued birds of protected 

species including streptopelia, Eurasian siskin, crested myna, coal tit and great tit were handed to the Beijing Wildlife 

Protection and Rescue Center for repatriation to the wild.

The city fl owers are the Chinese rose and chrysanthemum. The city trees are the Chinese arborvitae, an evergreen in 

the cypress family and the Pagoda Tree, also called the Chinese scholar tree, a deciduous tree of the Fabaceae family.

The oldest scholar tree in the city was planted in what is now Beihai Park during the Tang dynasty, 1,300 years ago.

(Beijing, 2018)

HABITAT
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The photos below gove a sense of the iconic skyline of the Chaoyang District.

VIEWS

FIGURE 6.10

FIGURE 6.11
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Problems

The Urban problems include: Pollution, Poverty, and Traffi  c

Sanitation and Slums

Sanitation is a big issue in Beijing, as they are producing 16 hundred tons of waste a day. In Beijing they are very wor-

ried about how much waste they are producing this is shown as they have created public toilets for only one person at 

a time. Offi  cials are also collecting waste from the toilets every half hour as the so many people using them. In beijing 

they have a very bad toilet sanitation problem which is costing them $57 million to fi x. 

If you live in a slum in Beijing you are named an ‘ant’. This is because slums are crowded and boundaries are made. The 

biggest rooms in the slums are 20m2 but most are less and even half of that. Most people go to Beijing to look for a 

better future which involves a better job. But because Beijing is over populated the dream future they are looking for 

don’t always happen as the job market is saturated. People have no choice but to live in these slums. 

Waste Problems 

 

 China produces around 300 million tons of waste a year, the large majority of which comes from cities. Currently, Chi-

nese urban waste management services generally collect unsorted municipal solid waste to be disposed of in landfi lls 

or waste incinerators around the periphery of the city or further out into the countryside. Even if separate bins are 

available for recyclable and non-recyclable waste, government waste services do not have the capacity to operate a 

recycling system; the separated waste is bundled together into one truck all the same.

Pollution

The Pollution is a huge problem in Beijing and is mainly caused by local construction dust motor, coal burning, dust 

storms and vehicles . In 2013 heavy smog had taken over the city, populating paper masks in Beijing. 

Water pollution is another humongous problem, drinking water is extremely unsafe leaving people drinking from hu-

man and animal waste, reused water and radiation. Many of Beijing’s people who have had liver and stomach cancer 

have been also blamed on water pollution. Water pollution is particularly household sewage which is being held in riv-

ers and lakes without being treated. 

Pollution

Preventing and treating water pollution. Beijing will protect surface and underground drinking water sources, raise 

its wastewater treatment capacity and conduct a comprehensive treatment of surface water. They’re attempting to 

reduce the total amount of coal use. They will ban loose burning of coal. (Beijing, 2018)

A Sustainable City

Beijing will continue to improve the quality of its urban environment with continued emphasis on the prevention and 

reduction of air pollution in its urban area.

(beijingmegacity01.weebly.com, 2018)

SUSTAINABILITY ISSUES
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Pollution
China is seeing signs of success in its fi ght against smog as pollution levels slump dramatically in the capital region Beijing.

Concentrations of PM2.5 -- the tiny particles that pose the greatest health risks -- plunged 33 percent from a year earlier in the 

fourth quarter across Beijing, Tianjin and 26 surrounding cities, Greenpeace East Asia said in a report Thursday. Levels in the 

capital alone tumbled 54 percent. The drops come after government policies last year forced millions of homes and businesses 

to switch from coal to cleaner-burning natural gas.

(www.bloomberg.com, 2018)

Site Challenges and Opportunities
The largest challenge of this site is that it is located in China. That is also the source of its opportunity.

Soil Conditions
Urban soils in the Beijing metropolitan region are considerably alkaline and compacted. Soil TN, SOC, and AP are in defi cit, 

while AK is abundant and suffi  cient for supporting plant growing. Heavy metal pollution in Beijing is low. Analyses of the spatial 

patterns of soil properties in Beijing suggest that soil AP, AK, SOC, C/N, Pb, and Cu increase from suburbs to the urban core, 

while other elements showed no signifi cant diff erence. Land use was found as a strong predictor of spatial heterogeneity of soil 

properties. Roadsides and residential areas are the two land uses characterized by higher soil nutrients and heavy metal pollut-

ants. The major factor of soil spatial heterogeneity in our study area is the time of soil accumulation followed by human activities 

(e.g., physical disturbance, pollutant emissions, irrigation, fertilization, and soil restoration). Our study is an important step toward 

understanding the spatiotemporal pattern of soil properties in urban regions. Future research should systematically evaluate 

both the negative and positive eff ects of management practices on urban soils and help design eff ective management plans 

for ameliorating soil conditions. Also, it is critically important to enumerate the diff erent ecosystem services (and disservices) 

provided by urban soils. (Mao, 2014)
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It is defi nitely a challenge to bring this site up to speed in terms of buildability. There is great opportunity with the 

location! With a project as such, this site is ideal in that it truly has a cosmopolitan presence. This location is quite ac-

cessible to the 25 million or so annual visitors to the area.

Soil Conditions

Soil Type E

200 m/sec > Vs

Includes water-saturated mud and artifi cial fi ll. The strongest amplifi cation of shaking due is expected for this soil type.

Mao, 2014)

 Site Challenges and Opportunities

FIGURE 6.12

FIGURE 6.13
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The road to the east has vehicular traffi  c. This source of noise pollution is to be mitigated.

As China’s capital city, Beijing is experiencing unprecedented environmental degradation accompanied by complex 

interactions between urbanization and global environmental change, which places human health at risk on a large 

spatial and temporal scale.

 A range of urban health hazards and associated health risks in Beijing result from a variety of factors including heat 

islands, air pollution, water crisis, soil pollution, infectious diseases, and urban consumerism; in addition, some hazard-

ous health conditions are associated with inequality in living and working conditions. 

China is notorious for being a major polluter. Its economic growth in the past three decades has been the fastest 

among major nations, which is the main factor in why China has extensive air pollution. Of the twenty cities with the 

worst air pollution worldwide, 16 are located in China, including Beijing.1,2,3 Due to this extensive air pollution, China’s 

Environmental Sustainability Index is ranked near the bottom among countries worldwide.2

The causes of Beijing’s widespread air pollution can be attributed to a number of factors: an enormous economic 

boom, a surge in the number of motorized vehicles, population growth, output from manufacturing, and natural rea-

sons which include the city’s surrounding topography and seasonal weather. China has also experienced major eco-

nomic growth with a drastic rise in Gross Domestic Product (GDP). This increase in wealth can be correlated with an 

increase in pollution.

Air pollution is measured by the Air Quality Index (AQI), which scales pollution levels from 0 to 500 and assigns a 

color to diff erent number levels to measure how hazardous the air quality is on any given day (Figure 4). Levels of 100 

or below are known as “Blue Sky Days”, when smog is not easily visible.3,5,7 However, levels now reach up to 755, as 

measured by the United States Embassy in Beijing, which employs its own pollution reading device. This is the highest 

level of air pollution since recording began in 2008, and was appropriately deemed “Beyond Index”. The World Health 

Organization suggests that scores near 500 contain more than twenty times the safe level of particulate matter in the 

air.5

(ohiostate.pressbooks.pub, 2018)

I will minimize energy use and promote bicycle use. I will also try to minimize waste production.

NOISE

HEALTH
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This would lock in one of the last free open plots, it would change the city’s image, it will hopefully extend the tourist 

boulevard further south. The building will not be very tall relatively so it will not disrupt the skyline. This development 

would change the parking situation.

IMPACTS OF DEVELOPMENT

SOLAR EXPOSURE

316

FUTURE FORUM



China national standard GB50189-2005, Design Standard for Energy Effi  ciency of Public Buildings

In 1986, the Ministry of Urban and Rural Construction and Environmental Protection (renamed after 2008 as Minis-

try of Housing and Urban-Rural Development, also known MOHURD) issued China’s fi rst building energy code – the 

Design Standard for Energy Effi  ciency of Residential Buildings (for heated residential buildings) (JGJ 26-86). This 

Design Standard only covered buildings in the Northern heating zone and required a 30% cut in energy consumption 

for space heating compared to reference buildings from 1980.

For this site: Design Standard for Energy Effi  ciency of Public Buildings (GB 50189); Years of Enactment: 1993, 2005, 

Factory 798 is the 3rd most visited destination in Beijing with >3 million visitors per year.

Beijing is the center of the universe apparently.

The district[Chaoyang] used to have an upmarket focus, but that has broadened. It is now becoming a must-see place 

for visitors to the capital, and thousands pour into its galleries every week.

But that success has not come without diffi  culties. At times there have been strong diff erences of opinion between 

the landowner and tenants, at one stage there was even talk of closure, and after the fi nancial crisis in 2008 many 

art galleries closed and shops replaced them. The area has now become highly commercialized, and these days you 

are almost as likely to see fashion shows, apparel design studios, souvenir shops and cafes as you would exhibitions.

Gu Zhenqing, an independent exhibition planner, says that while it would be no bad thing if more people came to the 

area, commercialization has reduced the art element and changed it into a shopping street similar to upmarket Wang-

fujing Street in central Beijing.

In line with the increasing importance of the art market, rising rents have driven out some artists. Average rents have 

risen almost 700 percent in 10 years to 4 yuan a square meter a day. (Beijing, 2018)

CODE CONSIDERATIONS

USE PATTERNS

REGIONAL RELATIONSHIPS

SOCIAL CONTEXT
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DRAINAGE N/A

EXISTING GRID

FIGURE 6.14
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TEXTURES

GEOMETRY
FIGURE 6.15

FIGURE 6.16
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SHADE & SHADOW

Topography [best available]
FIGURE 6.17

FIGURE 6.18
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BUILT FEATURES & TYPOLOGY

FIGURE 6.19
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LIGHT QUALITY

The light quality varies throughout the day and year. Soft and diff use light is typical due to smoggy atmospheric con-

diitons.

FIGURE 6.20
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WATER
There is no water on the site.

DISTRESS
The paths on the site are worn down.

HUMAN CHARACTERISTICS
This site is currently used for fallow farming as well as a space to display large sculputre. There is a dirt road that runs 

from east to west on the site. No permanent structures exist on the site. (topchinatravel.com, 2018)

FIGURE 6.21
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The soil on the site is a typical sandy gravel/cobble soil with boulders.

ENGINEERING TYPE: 1

The water table for the site is -10 m.

SOILS

WATER TABLE

UTILITIES

FIGURE 6.22

FIGURE 6.23

FIGURE 6.24
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TRAFFIC

FIGURE 6.25
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TOPOGRAPHIC SURVEY

FIGURE 6.26
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FIGURE 6.27

FIGURE 6.28
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FIGURE 6.29
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SITE RECONNAISSANCE

FIGURE 6.30

FIGURE 6.31
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The program will be nearly identical for both sites.

Sizing 

~ 110,000 sf

Meeting Space - 7000 sf

Present Galleries - 22,000 sf

Past Galleries - 50,000 sf

Artist Residencies - 2,000 sf

Artist Studios - 2000 sf

Sauna - 200 sf

Gym - 500 sf

Bar/cafe - 2000 sf

Kitchen - 1000 sf

Music studio - 2000 sf

Utilities - 15,000 sf

Hours of Operation

10 AM- 5 PM Generally

w special events in the evenings/ fl exible

PERFORMANCE CRITERIA
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 Environmental performance needed,

LEED V4

Energy Consumption Target   14 kWh per sf 

Necessary Materials- Steel, Wood, Glass, Electrical, Tile, Aluminum, Composite, Plastic

 Support Services

Electrical/ Plumbing/ Heating/ Cooling/ Transportation/ Ventilation/ Circulation/ Lightning/ Defense/ Communica-

tion/ Internet / Information

Political Amiability -Will be diplomatic and accommodate appropriately to exist in restrictive political climates.

 Qualitative Information

Light varied by space:

Meeting Space: Bright White 4000K - Daylight 5500K

Present Galleries: Bright White 4000K

Past Galleries: Soft White 3000K / Daylight  5500K

Artist Residencies: Soft White: 2700K

Artist Studio: Daylight 5500K

Music Studio: 3500K

Sauna: 2700K

Gym: Bright White 4000K 

Bar/Cafe: 3500K A large amount of natural Light is a necessity.

Kitchen: Cool white 4100K

Restrooms: Cool White 4100K

Utilities: Cool White 4100K
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Psychological Impact 

Overall I would like the spaces I create to foster an openness to new ideas. This requires a sense of safety and security. 

I would like the space to feel solid and secure. THis would allow one to be open to the idea that we are a global species 

facing global problems. To be able to open another’s mind requires a great amount of trust. It is a scary prospect to think 

that one’s worldview is under threat. I would like to be as inclusive as possible and to gently, but strongly show a refl ec-

tion of society. This requires an intelligent progression of spaces combined with cultural awareness and refl exiveness.

Color

Clean

I would like this space to be a sort of clean break from what is familiar to the visitors. Doing this requires a design lan-

guage that is cohesive and clean. This building should seem to be an alien container of familiar refl ections. The colors 

used will be low-key and minimal. Materiality will be the primary introduction of color. I would also like to create bold, 

almost archetypal spaces outside of the galleries. The cafe could be a warm and colorful space with red vinyl, neon, 

and chrome accents. 

Qualitative Summary

Overall I would like these spaces to tell a story. 

Important Performance Relationships Between Spaces Within the Project

The relationships between the spaces of this project are crucial to fostering a sort of understanding in those who visit. 

A story must emerge from one’s experience of this architecture. 

The building will primarily have two levels. The lower lever will serve as support and segway to the galleries and meeting 

spaces  on the upper level.

Level 1

There will be a welcoming entry with a lot of natural light. This will open to a cafe and a reception area. Tied to these 

spaces will be a circulation core that will lead to the second level. Behind the public-facing spaces of level 1 will be the 

restrooms, artist residencies, studios, gym, sauna, kitchen, and utilities. 

Level 2 

The circulation core will lead to a ring of galleries that are a refl ection of the present situation, a sort of hall of black 

mirrors. Interior to this ring will be a central meeting space. Exterior to this ring will be looping progression of spaces 

that will contain galleries pertaining the the histories of the three topics of nuclear proliferation, climate change, and 

emerging technologies. 

Relationships of Project Spaces to Spaces Outside of Your Project

The cafe entry will open to a welcoming exterior space with excellent vistas. The back-end of level 1 will plug into infra-

structure. The upper galleries will open to the sky for natural lighting as well as open to the surroundings in a focused 

and intentional manner.

Preliminary Budget         30,000,000 USD
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1. Space Allocation

Performance Measure:

What aspect of the performance of your design is measured? 

The space allocation performance will be measured on the basis of effi  ciency in relation to similar projects. 

What are the kinds and units of data involved in the measurement?  

Square feet versus contribution to experience will be the measurement. One is quantitative[sf] the other must be 

measure in a relative manner with similar projects. Specifi cally this will tie to specifi c space in plan.

Performance Measure Source: How and where will you obtain the performance measure?  

I will obtain the performance measure comparatively with other similar projects. I will use fl oor plans and program ele-

ments to factor this judgement. 

Performance Analysis: 

What kind of analysis is done, if any, to generate the performance measure? 

The analysis will be comparative and refl ective. How effi  cient a space is in contributing to experience is subjective and 

will need to be structured by the ideas of scale, fl exibility, feedback, and intersubjective consensus.

What tools or instruments will be used (drawings, scale models, computer simulations, etc.)?  

Drawing will be the primary source of information. Square footage calculation will also be integral. The program of the 

buildings will be crucial as well.

Performance Judgement: 

How will you judge that you have met the performance criterion or criteria? 

This will be determined by intersubjective consensus.

Explain the reasoning behind your judgement.

Asdfasdf The reasoning behind this judgment is that on the basis of experience, the effi  ciency of space requires a 

subjective interpretation. The question then becomes: how does one make a high quality subjective judgement. Inter-

subjective consensus among knowledgeable people is useful for this.
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 2. Energy Consumption

Performance Measure:

 What aspect of the performance of your design is measured? 

Energy consumption will be measured in units of kilowatt hours[kWh] versus needs met.  

What are the kinds and units of data involved in the measurement?  

Energy consumption will be measured in units of kilowatt hours[kWh]. 

Performance Measure Source: How and where will you obtain the performance measure?  

I will obtain this performance measure from abstract models for what is appropriate for the conditions given. This will 

be a sort of calculation that requires a certain amount of estimation and judgment. There are several resources to 

draw from for this. The calculations will include scale, materiality, composition, climate, and other factors. This may be 

approximated in a computer model.

Performance Analysis: 

What kind of analysis is done, if any, to generate the performance measure? 

The analysis will be a calculation of sorts drawing from reliable models.

What tools or instruments will be used (drawings, scale models, computer simulations, etc.)?  

The tools used will be information resources as well as computer models or simulations.

Performance Judgement: 

How will you judge that you have met the performance criterion or criteria? 

I will comparatively analyse the results versus the criteria set forth.

Explain the reasoning behind your judgement.

This judgment is useful because it is a reliable way to calculate or model a system that does not exist in the real world.
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3. Environmental Performance (luminous, thermal, acous-
tical environments, ecosystem balance) 

Performance Measure:

 What aspect of the performance of your design is measured? 

I will measure the aspects of materials, performance, integration with larger infrastructure and the community, water 

use, energy use, and sourcing.

What are the kinds and units of data involved in the measurement?  

The kinds of data include quantity of materials, inclusive carbon emissions, human wellbeing, acoustical performance 

of spaces, integration metrics, gallons of water, and kWh of electricity used.

Performance Measure Source: How and where will you obtain the performance measure?  

I will obtain these sources of performance measure from variously informed models and simulations.

Performance Analysis: 

What kind of analysis is done, if any, to generate the performance measure? 

 I will run simulations and calculate referential models.

What tools or instruments will be used (drawings, scale models, computer simulations, etc.)?  

Computer simulations will be useful. I will also use comparative information.

Performance Judgement: 

How will you judge that you have met the performance criterion or criteria? 

I will set performance criteria to meet in the form of quantities and qualities. The quantities will be compared directly 

and the qualities will be judged intersubjectively.

Explain the reasoning behind your judgement.

I will use these methods because they are effi  cient and eff ectively reduce the complexity at hand.
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4. Behavioral Performance (usage patterns)

Performance Measure:

 What aspect of the performance of your design is measured? 

I will measure usage patterns with virtual reality. This will be a tracing of progressions of chosen experience.

What are the kinds and units of data involved in the measurement?  

The data will be spatial and temporal using standard units[ft/minutes/seconds/etc]

Performance Measure Source: How and where will you obtain the performance measure?  

I will obtain this measure from the observation of human agents in virtual reality.

Performance Analysis: 

What kind of analysis is done, if any, to generate the performance measure? 

The analysis will be a subjective reaction tied with usage patterns. Flaws in design will be identifi ed by discrepancies 

and feedback from the ‘users’.

What tools or instruments will be used (drawings, scale models, computer simulations, etc.)?  

I will use a virtual model combined with a VR headset to do this.

Performance Judgement: 

How will you judge that you have met the performance criterion or criteria? 

I will judge if I have met the performance criterion if I am able to engage and eff ectively change minds with a progres-

sion of experience.

Explain the reasoning behind your judgement.

The experience of my architecture is the means by which I hope to impact people. This is subjective and will need to 

be tested on individuals.
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 5. Psychological Impact (aesthetics, sensory experienc-
es) 

Performance Measure:

 What aspect of the performance of your design is measured? 

I will measure reactions from the viewers of my project in terms of qualitative experience.

What are the kinds and units of data involved in the measurement?  

The data is subjective.

Performance Measure Source: How and where will you obtain the performance measure?  

I will obtain the performance measure from individuals who experience my project.

Performance Analysis: 

What kind of analysis is done, if any, to generate the performance measure? 

The analysis will be done on the part of the individual who experiences the project.

What tools or instruments will be used (drawings, scale models, computer simulations, etc.)?  

I will use the entirety of my project to create an impression on an individual. This impression will be analyzed.

Performance Judgement: 

How will you judge that you have met the performance criterion or criteria? 

I will judge whether I have met the performance criteria with intersubjective consensus on the quality of the experi-

ence I am creating with my project.

Explain the reasoning behind your judgement.

Personal experience is a very subjective realm that requires an equally subjective structured analysis.
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6. Environmental Impact 

Performance Measure:

 What aspect of the performance of your design is measured? 

Carbon emissions and the ability to change minds on the topics at hand will be measured.

What are the kinds and units of data involved in the measurement?  

The carbon emissions will be quantitative predictions.

Performance Measure Source: How and where will you obtain the performance measure?  

I will obtain the performance measure from comparative models.

Performance Analysis: 

What kind of analysis is done, if any, to generate the performance measure? 

The analysis will include calculating the inputs and outputs of my project.

What tools or instruments will be used (drawings, scale models, computer simulations, etc.)?  

To do this I will use modelling and simulations informed by referential data.

Performance Judgement: 

How will you judge that you have met the performance criterion or criteria? 

I will judge I have met the criteria by comparing the quantities computed. I will also take into account subjective feed-

back on the subject topics.

Explain the reasoning behind your judgement.

This is a useful measurement because it is informed and accurate.
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7. Code Compliance 

Performance Measure:

 What aspect of the performance of your design is measured? 

I will compare my project to the limitations set forth in code ordinances.

What are the kinds and units of data involved in the measurement?  

The data will be spatial and quantitative as well as relational.

Performance Measure Source: How and where will you obtain the performance measure?  

I will obtain this performance measure comparatively from the sources of my project and the codes set forth. 

Performance Analysis: 

What kind of analysis is done, if any, to generate the performance measure? 

This analysis will be done comparatively by myself and reviewers.

What tools or instruments will be used (drawings, scale models, computer simulations, etc.)?  

I will use drawings and quantitative and relational data from my project. I will also use the information set forth in the 

codes.

Performance Judgement: 

How will you judge that you have met the performance criterion or criteria? 

I will judge if I have met the performance criteria by comparing my project to code documents.

Explain the reasoning behind your judgement.

This is the standard and most useful way of doing this analysis.
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8. Cost 

Performance Measure:

 What aspect of the performance of your design is measured? 

The cost in USD will be the aspect of the performance of my design the is measured in relation to cost.

What are the kinds and units of data involved in the measurement?  

The projected expense in terms of USD will be the data involved in the measurement. 

Performance Measure Source: How and where will you obtain the performance measure?  

I will obtain this performance measure through projections and calculations. The budget goal currently is 30,000,000 

USD.

Performance Analysis: 

What kind of analysis is done, if any, to generate the performance measure? 

I will sum the costs and compare with the performance criteria.

What tools or instruments will be used (drawings, scale models, computer simulations, etc.)?  

I will use Microsoft Excel to fi gure the budget of this project.

Performance Judgement: 

How will you judge that you have met the performance criterion or criteria? 

I will use math and comparative metrics to judge whether the cost is appropriate.

Explain the reasoning behind your judgement.

This is a straightforward and effi  cient means to an end.
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Executive Summary

This project is a complex undertaking. Certain goals will help to guide the design process moving forward. Perfor-

mance criteria will guide design decisions large and small. This will be a diff erent approach than previous studio pro-

jects I have worked on. I will draw from my fi eld experience as I try to keep things on a ‘realistic’ track. 

One of the most important factors in determining if a thesis project is successful is the impact it has on the world at 

large. We have this opportunity as scholars to go beyond the scope of what the market demands. I would like to seize 

this opportunity. I would like to create quite a bold and global project with the intentions of fostering a sense of global 

identity that will eventually lead to global action. I will have to periodically evaluate the subjective impact my project 

is developing. This requires certain frameworks that will inform and structure feedback I receive from viewers. One 

way to really analyze how people respond to my project is to evaluate in quantitative ways how they interact with my 

project in a virtual reality environment. I will track temporal and spatial progressions quantitatively. This will be a piece 

of a larger qualitative feedback loop. I will seek intersubjective consensus on various dimensions of my project. Judge-

ment will be crucial in translating the theoretical and subjective dimension of my project into some criterion that I can 

respond to. I will seek out responses from various individuals to guide me on my path toward the performance criteria 

I have set forth.

Quantitative performance criteria is a bit more straightforward than the qualitative side of things. I will still need to take 

great care in structuring my methods of measurement in the quantitative realms. I will draw from various resources 

to inform what the appropriate structures of reference are in relation to my project’s performance criteria. One very 

useful way to structure this referential information is to build models that will take what I have created and output cer-

tain measurements that can be compared to the performance criteria I have set forth. Simulations will be one type of 

these models that will be especially useful in modelling complex behaviours of air and light. One of the most restrictive 

quantitative metrics is the budget. I will take into consideration cost for all design decisions moving forward. I would 

like to make the best use of funds from the Future of Life institute that will better the future of humanity. Effi  ciency is 

the solution to most all of the quantitative criterion of this project. Finding ways to achieve more with less will be patter 

I hope to create in my design process. 

Overall the burden of measuring how my project performs will be a great benefi t to my design process. This informa-

tion will ground my ideas and designs in a way that creates a certain weight to the project that will build credibility with 

prospective investors of time and resources.
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NASA conducts a program of breakthrough research on climate science, enhancing the ability of the international 
scientifi c community to advance global integrated Earth system science using space-based observations.
The agency’s research encompasses solar activity, sea level rise, the temperature of the atmosphere and the oceans, 
the state of the ozone layer, air pollution, and changes in sea ice and land ice. NASA scientists regularly appear in the 
mainstream press as climate experts. So how did the space agency end up taking such a big role in climate science?
When NASA was fi rst created by the National Aeronautics and Space Act of 1958, it was given the role of developing 
technology for “space observations,” but it wasn’t given a role in Earth science. The agency’s leaders embedded the 
technology eff ort in an Earth Observations program centered at the new Goddard Space Flight Center in Greenbelt, 
Maryland, in the U.S.. It was an “Applications” program, in NASA-speak. Other agencies of the federal government 
were responsible for carrying out Earth science research: the Weather Bureau (now the National Oceanic and Atmos-
pheric Administration or NOAA) and the U.S. Geological Survey (USGS). The Applications program signed cooperative 
agreements with these other agencies that obligated NASA to develop observational technology while NOAA and the 
USGS carried out the scientifi c research. The Nimbus series of experimental weather satellites and the Landsat series 
of land resources satellites were the result of the Applications program.
This Applications model of cross-agency research failed during  the 1970s, though, due to the bad economy and an 
extended period of high infl ation. Congress responded by cutting the budgets of all three agencies, leaving NOAA and 
the USGS unable to fund their part of the arrangement and putting pressure on NASA, too. At the same time, con-
gressional leaders wanted to see NASA doing more research toward “national needs.” These needs included things 
like energy effi  ciency, pollution, ozone depletion and climate change. In 1976, Congress revised the Space Act to give 
NASA authority to carry out stratospheric ozone research, formalizing the agency’s movement into the Earth sciences.
NASA’s planetary program had a lot to do with scientifi c and congressional interest in expanding the agency’s role in 
Earth science. The Jet Propulsion Laboratory, NASA’s lead center for planetary science, sent Mariner series probes to 
Venus and Mars. Astronomers considered these to be the “Earth-like” planets in the solar system, most likely to have 
surface conditions able to support life.
But that’s not what they found. Venus had been roasted by a super-charged greenhouse eff ect. In contrast to Earth, 
Venus had about 300 times more carbon dioxide in its atmosphere, no signifi cant water vapor and a surface tempera-
ture hotter than molten lead. Mars, on the other hand, had an atmospheric pressure about 1 percent of that of planet 
Earth and temperatures far below freezing. Pictures showed no surface water - it would have been frozen anyway - but 
they also seemed to show that it once had liquid water.
These discoveries left planetary scientists with unanswered questions. How did Earth, Venus and Mars wind up so 
radically diff erent from similar origins? How could Mars have once been warm enough to be wet, but be frozen solid 
now? These questions revolve around climate and the intersection of climate, atmospheric chemistry and, on Earth, 
life.
Moving back to Earth
But just as planetary scientists began confronting these questions, Congress lost interest in planetary exploration. 
NASA’s planetary exploration budget sank dramatically starting in 1977, and the Reagan administration threatened to 
terminate planetary exploration entirely. This was partly due to high infl ation in the U.S., and partly due to the agency’s 
focus on the space shuttle, which could only reach low Earth orbit. The shuttle focused agency leaders’ attention on 
studying the Earth from orbit, not on the other planets.
The Space Shuttle Atlantis is back-dropped against Earth.
The same decade had witnessed a revolution in scientists’ understanding of Earth’s climate. Prior to the mid 1960s, 
geoscientists believed that our climate could only change relatively slowly, on timescales of thousands of years or 
longer. But evidence from ice and sediment cores showed that belief was wrong. Earth’s climate had changed rapidly 
in the past—in some cases, within mere decades. Recognition that climate could change on human timescales made 
climate processes much more interesting research topics. It also spurred political interest.
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SECOND YEAR
FALL: 2015

SPRING: 2016

TEA HOUSE

DARYL BOOKER

BIRDHOUSE

MONTESSORY SCHOOL

RON RAMSEY

THIRD YEAR
FALL: 2016

SPRING: 2017

NEW AMERICAN CON-

SORTIUM FOR WELL-

NESS AND EMPOWER-

MENT
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STEEL STUDIO
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FOURTH YEAR
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“DISRUPTION”
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FIFTH YEAR
FALL: 2018

SPRING: 2019

STEPHEN WISCHER

BAKR M. ALY AHMED

PREVIOUS STUDIO EXPERIENCE
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As long as you hate, there will be people 
to hate.

- George Harrison
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