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We know a lot about supply chains



Sourcemap

We know where everything in the supply chain comes from. But we don’t know the
opposite:
REMOVAL rather than SUPPLY



China's Electronic Waste Village -
TIME Photo Essay




Waste as a Resource — Conflicting Incentives

AMD commissioned
Citiraya to destroy old
CPUs. Citiraya realized that
it could make more money
by reselling the chips on
the market

Fugitive ex-Citiraya boss fled with US551m

19/ fwww asiaone.com/Business/News LoD * IRL s

mmmm Hows  Business  Education

|
inwestor Remions  Health i
|
|
|
|
|

ti’p.,_..

Fugitive ex- Citlrava boss fled with US$51m
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6 | to where?

Revealing invisible processes of cities using sensors placed in trash to see where they go
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We developed sensors to report, which was a challenge in itself as we had to deal with
power consumption and reporting capabilities.
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All sorts of trash from food to electronic waste
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Thrown away on Sat Oct 17 10:30 am at the location marked in biue
Lastseenon  Sun Oct 25 3:45 am at the location marked inred
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We even tracked items to the cedar grove composting site that Paul mentioned in his
presentation
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Volunteers brought trash, threw them away and we saw where they went.
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Video... It’s amazing that our infrastructure in still increadibly manual because it is the most
efficient way of recovering material.
- 500 volunteers in Seattle and 3000 pieces in total. Seattle public library was suffice it to

say a little shocked that they were collecting trash in front of a beautiful Rem Koolhaas
building
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Looking at types of electronic waste (blue vs pink was just types). First time anyone had
seen this map, where we actually won the National Science Foundation Visualization
Award!!!
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n (km) - logscale

27



T

Hazardous
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Plastic
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We see two printer cartridges taking two different routes to Baja California for disposal.
The first flew to the Midwest, then by ground to Chicago then back to Cali. The other took a
coastal route by ground... Clear implications on CO2 emissions, resource consumption.
Amazing part is that it has promoted behavior change. We heard from one woman that her
seeing her water bottle staying in Seattle until the end of time has changed her behavior to
swear off bottles.
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Further research on which trash goes where, distances, types of plastic which was very

tough to distinguish. Percentage of trash items going to landfills, recycling, waste-to-energy.
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Public exhibitions
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senseable-apps.mit.edu ck Your Trash!

Trash|Track Track Your Trasl come. LanceAlbertsonOnline # gmail.com

Cd Case

[ wap | sawetiie | wybrd | Termn |

Seanyl” vixs Bellevue

Mercer

aka ©2009 Google

Trash Nameo @ Thrown Away on
ESN HEX TEC - Last Seen on
Trash Type

Measuring impact on sustainable behavior



FORAGE TRACKING

?

http://senseable.mit.edu/foragetracking
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coomapamare is a former waste picker cooperative in the center of sao paulo,
successful model, operation since 20 yrs. they reject assistance from the city
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They combine methods: scheduled bulk pickups from
and residences)

many regular partners (businesses
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And independent scavenging for high-value materials by hand-cart.
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relationship between the individual pickers and the rest - pickers are very
independent, do their own thing - no one knows what each other is doing —in our
project they were sitting for the first time on a single table and discussing their
organization
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Truck collection vs. manual scavenging

Blue = truck ro
Qrange / red = manual collector routes
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The only document of the collection process — the calendar with the itineraries made by
the driver - only the driver knows all the destinations - but its just a list and not even
the president of the cooperative knows details
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Mapping out, we found that these collection points are actually very sparsely distributed —

with the main collection points very far from each other
Which is critical because of the driving restrictions in downtown sp, and the difficulty for

the coop finding drivers
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we did more than that - to really understand the collection, we joined for a day and
worked as waste collectors

51



And held workshops collecting their tacit knowledge on physical and digital maps
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Typical route of a hand-cart collector
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Other strategies - starting on the hill with an empty cart, working down along busy streets.
Very efficient recyclable collection for one man, despite no motor vehicle.
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= pickup location

address or coordinates
r grajau 66

contact information :
david733@mit.edu

Prototype web app for scheduling waste pickups with cooperatives
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Mobile app for requesting material pickups

For residents and businesses

Prototype mobile app for scheduling waste pickups with cooperatives
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A JORNADA DO RECICLAVEL

Entenda como vai funcionar o sistema

Io Doagdo

o Percurso

Work profiled at local, national, and international levels (Finalist for 2013 Katerva
sustainability prize)
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FORAGER

http://senseable.mit.edu/foragetracking
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Frager v1— QR tagging and tracking electronic waste

60



61



Digitalizar
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Forager v2 — cheap, real-time waste collection tracking
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Smartphone tracking is operational with Pro Recife cooperative truck
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And management can follow truck progress in real-time from headquarters
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http://senseable.mit.edu/backtalk

70



71



72



T

f‘v

SYSTEM_ACTION

| hwai
(e
mOppny

il
iflf :
F 1 H i
ke |
jils _
£ £
i m
114
%
!

73



The Moblie Scrap shop is buying Glass Tor 2 rupees,
Plastic for | rupes and paper for 0.5 rupees per
kilogram today, 251h April To request a pickup call
P76-540- 40 976 - 51040976 - 541040
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MONITOUR

http://senseable.mit.edu/backtalk
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BASURCAMBIO

http://senseable.mit.edu/backtalk
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VENUE 2
PUNTOS LIMPIOS

KINECT DEMOS INDOOR




Basur Cambio

tricycle
st Prried)

PIT senseable city lab
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underworlds

cambridge, ma + kuwait

So we'’ve looked at city trash and emissions. Now lets switch gears a little and move
into a different kind of waste: human waste.

Unlike the previous two projects, this one is still in an early stage.
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Underworlds is a smart sewage platform to mine human waste for biochemical data
and the real-time monitoring of urban health patterns.

A cross-disciplinary endeavor involving labs in multiple departments at MIT, the
main question that Underworlds aims to answer is “what is in our collective gut”.

A vast reservoir of information on human health and behaviour lives in our sewage,
and this resource remains largely untapped.

Between 500-1000 species of bacteria live in the human gut, and we can tell a lot
about a person by sampling their gut. Similarly, we can develop a human health
census by sampling the “urban gut”, or a city’s sewage.

This type of sampling is traditionally only done at the Wastewater treatment plant
for monitoring purposes. What is innovative about this project is that we are
sampling throughout the sewage network to develop individual readings of
particular neighbourhoods, as well as the aggregate readings of a city.
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A GROWING URBAN-INFORMATION ECONOMY!

The combination of rapidly evolving technology and data analytics strategies
provide us with an opportunity to monitor, in real-time, a population’s biological
signature.

We can begin to monitor how diseases and outbreaks move through cities and
prepare for epidemics before they become that. There are also applications in
security, health policy monitoring, and water management.
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WHAT ARE WE HOPING TO FIND?

VIRUSES

BACTERIA

CHEMICAL COMPOUNDS

Working together with labs in Biological Engineering and Microbiology,
we are designing untargeted assays to look for

Viruses for the tracking of disease, things like influenza.

Currently disease monitoring is symptomatic, so hospitals report cases that have
already gone through the incubation period. With this platform, we can identify the
emergence of disease during the incubation period before people become infected
so that hospitals can prepare.

We interested in bacteria

As well as Chemical Compounds to measure non-communicable diseases such as
obesity and diabetes. We can also begin to measure the downstream effects of
public health policy. For example, when former NY mayor Bloomberg attempted to
ban soft drinks, would we have been able to measure, literally, the downstream
effects of this ban?

We can also monitor the use of pharmaceutical drugs and illicit drugs. Do they
correspond with particular demographics?



So the way that the project is structured is that we are developing a cyber-physical
infrastructure consisting of the actual sampling device collecting information on
viruses, bacteria, and chemicals that exist within the waste stream. This data is
being paired with demographic data, such as age, socio-economic, to see if there
are any patterns that could be useful.

We are also building a frontend platform that will visualize and interpret the
findings to inform public policy, health practitioners, designers, urban researchers,
and citizens.
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URBAN SEWAGE SAMPLING
PILOT EXPERIMENT, CAMBRIDGE, MA

We are building this entire system here in Cambridge over the next year, using
Cambridge as a test city. And then moving the system to Kuwait in the next couple
years to be implemented at full-scale.

So to give you an idea about the experiments we are running in the coming months,
here is a map of Cambridge.



URBAN SEWAGE SAMPLING
PILOT EXPERIMENT, CAMBRIDGE, MA

We are sampling at 10 points throughout the sewage network, and each point has a
distinct tributary area.
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URBAN SEWAGE SAMPLING
PILOT EXPERIMENT, CAMBRIDGE, MA

We are sampling 6 residential neighbourhoods of roughly the same population size
so we can compare them, along with their demographics, to one another. Harvard
and MIT, and the two biotech areas in the city.



VISUA LIZE DISEA SE ACROSS TIME AND PLACE

The system offers the possibility to build rich databases that document, integrate,
and analyze fluctuations in urban health parameters
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Over time...

AusTRALL

STIME AND P

DOLE KAST

ORTH AMERICE

MIOALE AL

SouTH AmERICE
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VISUA LIZE DIS

And over space.

ausTaALA

TIME AND PLACE

MIDOLE MbeaCs
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BACKTALK

http://senseable.mit.edu/backtalk
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Chance to do a follow up for MOMA... What if all objects could talk back to you..
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Talk to Me- what if objects could talk back to you.. We wanted to see where recycled
electronics go, telling the human story. These computers were donated to groups around
the world but for the duration of exhibit, they would take photos and report their locations.
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Netbook 'cup’, travelled 16022 km in 12 days

Boston, MA Jaiorta Capitol Region, indonesia

Amazing perspecting, here into an islamic school in Jakarta.
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Well, something else happened....
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take out the trash
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Follow us @senseablecity
http://senseable.mit.edu

-Education- data literacy, coding, data access

-Governance- conducive to innovation, testing and experimentation

-Data- untapped reserves ‘opportunistic sensing’- combination of different types-
exponential value/information

-Knowledge platforms- learning from other cities experiences.

-Rather than solution provider- technology as an enabler
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