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SENSEable CITY GUIDE
WORLD MAP

Welcome to the SENSEable City Lab
– a cutting–edge multidisciplinary
research group that studies the
interface between cities, people, and
technologies and investigates how
the ubiquity of digital devices and the
various telecommunication networks
that augment our cities, are impacting
urban living. With an overall goal
of anticipating future trends, we
bring together researchers from
over a dozen academic disciplines
to work on groundbreaking
ideas and innovative real–world
demonstrations.
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Each academic year, the SENSEable
City Lab invites students at
the Massachusetts Institute of
Technology to participate in the
Digital City Design Workshop. The
workshop seeks to provide pragmatic,
technological solutions that address
a key concern of urban living.
The SENSEable City Guide series
showcases this research which is
undertaken in partnership with cities
from across the world.
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SENSEable CITY LAB – MIT – BOSTON
SCL1 / The SENSEable City Laboratory
Fact Sheet
SCL2 / The SENSEable City as a
Cybernetic Mechanism of Sensing,
Analysis and Actuation
SCL3 / The SENSEable City
and Mechanisms of [Crowd–]Sensing

M

SCL4 / The SENSEable City
and Mechanisms of Actuation:
Networks and Neo–Cyborgs
SCL5 / The SENSEable City
and Mechanisms of Data
Analysis and Computation
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From atop Table Mountain, with a
slight turn of the head one can see
the skyline of Cape Town and the
Cape of Good Hope, the glistening
towers in the City Bowl and the
verdant land at world’s end. In
this city, the students in this year’s
workshop found an exciting city that
captured their imaginations, as it
did for Bartholomeu Dias and Vasco
da Gama as they rounded the Cape,
onward to the East, in the fifteenth
century. Human mobility has been
important to the history of the city
since its founding, and the domain
in which our students investigated
with our colleagues in the City.

With the help of our colleagues at
the City of Cape Town, the team saw
first hand the issues facing many
thousands of people, particularly
in the township of Khayelitsha. Our
students took to the streets with
residents on the early morning buses,
minibuses, trains and cars, spoke with
the residents of the townships, and
met with many of the planners who
are envisioning the future of mobility.
Team members were brought to tears
by the stories of women attacked
during their walks to the bus, laughter
by the jokes of school children on
buses crossing town, and exhaustion
in tightly-packed rush-hour trains.

Cape Town’s place at the southern
tip of Africa made the city a vibrant
harbor for passing ships between
Europe and Asia. That ideal location
also brought colonial powers, whose
inertia can still be felt today. The
legacy of colonialism and apartheid
still has an influence in both the
city and the country whose modern
identity is only two decades old.

These experiences reinforced the
imperative for better, safer and more
convenient transportation options
and offered a unique opportunity
to think of ways technology could
be made available to citizens and
planners alike. Several members
of the team considered the
opportunities for new services to
be offered to empower citizens:
Tuan Yee Ching considered new
uses for minibuses in light of
changing policies to offer medical
care; Sayjel Patel looked at transit
stations as places for employment;
and Sandra Richter designed a tool
to tie employment opportunities
with transportation options. Maya
Taketani intervened in the trains
to offer educational opportunities
in the railcar for children while
also offering a physically safer
environment through social
accountability. On the matter of
safety, Caroline Howe considered
safety and social accountability for
women within the “last mile” of their
commutes, while Julian Ocampo
and Michael Xia each proposed
technology offered safety through
transparency, while also generating
data for planning purposes later.

This legacy established the context
for our work. While the people of
Cape Town have made many laudable
strides in stitching communities
and neighborhoods back together
in recent decades, the divisive urban
planning of apartheid created many
scars that are difficult to heal.
Modern Cape Town finds sprawling
conditions that commit citizens to
hours long commutes and exacerbate
social concerns including crime
and poverty that contribute to the
challenges of enhancing public
transportation. Our mandate,
shared with Transport for Cape
Town, was and continues to be,
to use technology in innovative
ways to overcome the social,
urban and economic residue of
these centuries-old policies.
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by Anthony Vanky
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I’m With My Sisters:
Digital Amulet
by Caroline Howe

SENSEable CITY LAB, MIT
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PROJECT
DESCRIPTION
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Safety has many dimensions, from
physical safety the security of
possesions to the perception of safety
that arises from light or darkness, but
across all of these, women in South
Africa face real safety risks. Violence
against women in South Africa is
among the highest in the world. Thirty
percent of women are raped before
the age of 18, while every single
day, domestic abuse is structurally
permitted, with three women killed
every day by their partners, with very
few brought to justice.

They almost held themselves
and others accountable for having
not waited to walk with others.
At the same time, very few women
reported the crimes that were
committed to the police.

They told her the name of the person
who robbed her. Even with such
information and witnesses, the police
were inactive. At the same time,
the children who gave her
the name did not help her hold
the police accountable.

They felt like such reports did not
actually translate into action. One
woman had been robbed, and a group
of children saw the crime take place.

At the same time, women in South
Africa are sources of great strength
in their communities: confidently
working as entrepreneurs, staff in all
levels of government, and employees
across the city. For many, this means
they must commute long distances
to their places of work: in townships,
this may mean up to 3 hours of
commuting by bus or train, and
between five to 40 minutes of walking
to their departure point.
In Khaylitsha, we interviewed more
than a dozen women and girls, all
of whom said they had been robbed
at least once in their walk to the
station or bus stop, all robbed only
when they were on their own. One
woman told us, “I would run to work
if I could,” describing how unsafe she
felt walking alone. Informally, women
will watch the street and wait until
a group is together to join them for
greater safety in numbers.
Occasionally this may mean joining
a group of friends, but more often
it is simply following strangers a few
feet behind. Even if they know that
friends and neighbors walk the same
commute at roughly the same time,
the women we interviewed did not
coordinate their schedules together.
There was a sense that women knew
they were at greater risk when alone.

All of the women we interviewed told us their stories of having been robbed at least once between home
and the bus stop. In the interview with the family pictured above, the mother told us the lengths she
would go to in order to keep her son from walking alone. She also described her experience reporting a
crime to the police, even having the name of the man who had stolen from her, and yet nothing took place
to bring him to justice.

When the center of the flower
is pressed, an alert is activated,
registering her ID number and her
location. Her phone automatically
activates an audio alarm, which
both reduces the risk of phone theft
and notifies those around her of
an incident. At the same time, the
five women closest to the incident
are also notified via audio on their
phones and the launch of the
Sisters app. The app will indicate the
location of the sister in need, provide
walking directions, and also provide a
unique code to de-activate the audio
alarm. At the same time, it connects
immediately to police reporting, so
that the sisters together can file a
report, and follow up with police to
find the thief.
The data collected from every
incident will be filed both with
the police and in a public online
database, generating real
information and an online platform
to determine which areas really are

the most safe and unsafe.
This information can inform a
woman’s daily route, directing
her towards the safer areas, while
also informing government action
and community interaction.
Neighborhoods that see a high rate
of crime so visibly quantified will
be more likely to design their own
interventions, through community
watches or other ideas.
The connection and interdependence
of women from a same neighborhood
but from different homes or social
groups is incredibly important.
The sight of a woman wearing the
same bracelet, the same amulet,
and indeed being protected by
the same group of sisters, creates
immediate connection and empathy.
The notification of other sisters
near by enables women to build
personal connections between
neighbors as they walk and talk
together, increasing community in
these places and inviting broader
conversations around the safety of
their neighborhoods. These groups
of women, walking together, will

represent not fear but courage,
embodying the idea of taking
back the streets. Moreover, I’m
With My Sisters is the beginning
of a movement: an initiative that
incites people in the neighborhood
to look out for each other, indeed,
for everyone in their area. Beyond
coordination of walking, I’m With My
Sisters does this through a number
of interventions to draw eyes to
streets. With phones and GPS enabled
bracelets, a woman or group of
women can immediately notify their
closest personal contacts, as well as
tell the members living closest to the
incident to step outside. Throughout
any and all communication of I’m
With My Sisters, the program will
emphasize the power that women
have – on their own and when
together – and create reminders that
public space belongs to everyone.
Engaging men as allies and as
supporters will be very important
as well, ensuring that everyone in a
community is committed to keeping
their sisters, their mothers, and their
daughters safe.

Petals of the flower would
glow more brightly
when other sisters
are nearby, and flash
during alarms.
The flower’s center, when pressed,
will activate alarm, sending an
alert to individual’s phone
and nearby sisters.
When enabled, the
bracelet will track location,
enables the alarm, and
engages the radio to listen
for alerts. An “Activate” switch
saves battery and prevents
false alarms.

The bracelet base would contain
a battery, which can be charged
over night and will last for 3 days
between charges, in addition to
a GPS, an accelerometer, an audio
amplifier, a 802.15.4 radio, and
Bluetooth or phone connection.
The bracelet is small enough to be worn comfortably while also being large enough to be distinctive.
It is very important that the amulet would be something that can be seen at a distance by both sisters and
potential criminals who would be deterred by the sight of the Sisters’ Bracelet.
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I’m With My Sisters enables women
to be safer walking down the street,
and most importantly, be connected
to others who are in the same
situation. The Sisters’ Amulet is a
stylish, locally-designed bracelet that
would be worn by members, with
a digitally-enabled flower amulet
at the center. It is large enough to
be seen at a distance: by sisters,
identifying themselves as part of the
movement for women’s safety, and
by potential attackers, for whom the
bracelet will be a deterrent: knowing
the wearer can draw attention and a
reaction if anything happens to her.
When women activate the bracelet
as they begin their commute, it
becomes a source of power: it glows
more brightly when other sisters
are nearby, notifying them of the
opportunity to be walking together
with other members, while also
becoming an immediate alarm in a
moment of need.

12
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A woman walks home from work in the late afternoon.

Her bag is stolen containing both her phone and her wallet.

Sisters are walking home themselves, shopping, waiting, or even
simply spending time at home.

At the moment that the alert is released, any woman within 200 m of
the incident receive notification by flashing lights on their bracelets or
by an alert on their phones.

PERSONAL
INTERACTION
The Sisters’ Amulet begins acting long
before any alarm has been activated.
The bracelet acts as a signal that a
woman is committed not only to her
own safety but to those of others in
her community. This alone begins
to create a sense of community
between neighbors who are often
still strangers. At the same time, the
possibility for personalization of the
bracelet’s band with local design
allows for a woman to have selfexpression even as she is part of a

much larger movement. As a woman
walks down the street, from the
station to home or from work back to
the bus station, she will be constantly
reminded of other sisters around
her by the glow of the petals which
indicates proximity of others. This
comfort and confidence can enable
women to walk more comfortably
and enjoy their commute. At the
same time, if the amulet notifies a
woman that there are no sisters close
by, it can encourage her to be more
on guard, beginning by showing her
the route that has had the fewest
crime in the past month if she is able

to open the app on her smartphone.
Otherwise, she could choose to call a
friend or a free city hotline to make
sure that someone knows what is
going on while she walks. In the
moment of an incident, a bracelet is
a more immediate way to send an
alarm than almost anything else. In a
fraction of a second, a woman can hit
the center portion of the amulet and
activate the audio alarm.
At the same moment, this would
initiate the alarm in her phone and
the alerts in the phones of nearby
sisters. This is much faster than
texting a friend or even typing

13
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Her bag is stolen containing both her phone and her wallet.

Her bag is stolen containing both
her phone and her wallet.

Your
Sister

Your
Location
CODE : XGA253

All sisters who do own a smartphone would have a Sisters’ app that would
both release the sound of the alarm as well as map out the quickest route to
reach the alarmed sister.

in a code onto a phone. Plus, in case
a woman’s phone is stolen,
the bracelet can send the alarm
to those nearby.
For the sisters receiving the alert, the
notification will be both audio and
visual in either their phone and/or
their own bracelet.
When multiple sisters are notified,
they can quickly say whether or
not they are able to make it quickly
to her sister’s side. The app on the
receiving end will show the location
of the sister in question and walking

When the other sister or sister arrives, the immediate role is one of comfort.
A code received through the app or via text can be input to deactivate
the audio alarm. The Sisters’ app would also provide basic reporting structure
for both women to report the incident and hold the police accountable
for follow up.

directions to her. It will also send the
unique code to de-activate the audio
alarm (if necessary) and will connect
from there to the location to submit a
police report.

SCG CAPE TOWN / C1 / I’M WITH MY SISTERS: DIGITAL AMULET

Your sister, Mosa,
is on her way to help.
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Around the world, initiatives to
empower women’s mobility through
both infrastructural and social
measures have begun to transform
the very assumptions and norms
that underlie interactions of violence
and fear. In India, women riding
single-sex subway cars speak out
loudly against men who enter, even
accidentally, in stark contrast to the
stories of women groped on crowded
buses who are ashamed to speak up.
In Mexico City, pink taxis and pink
buses have gone beyond empowering
women to ride those specific modes,
but increased women’s ridership even
in mixed-gender buses and taxis.

physically together to take care of
each other in moments of crisis,
the program can transform the
commute from something that is
feared to something that is shared
and celebrated. The amulet not only
keeps women safe and engages
them with their neighbors, but it also
encourages women to walk and talk
together. It creates an opportunity
to meet neighbors and connect with
women facing similar challenges,
and begins to transform the larger
interactions between women. The
shared markers of membership – the
bracelets – indicate a connection
as women walk down any street,
interact with women of different
races and classes.

sense and the reality that neighbors
are looking out for each other. By
drawing eyes to the street, the
program can enable community
watch, giving every member of
the community accountability for
others. The fact that audio alarms
would continue alerting until
another sister had disabled it means
that people would be encouraged
to be connecting and supporting
each other during these moments.
A woman would not be left alone
until she has filed a report and had
someone to speak to about what
happened. This moment turns a crime
and a moment of pain into
a moment of potential connection
and support.

Together, all of the elements
of I’m With My Sisters have the
power to create this type of urban
transformation. By bringing women

On a neighborhood-by neighborhood
level, the intervention of alerting
neighbors when something is going
wrong, automatically builds the

Every single alert also creates
meaningful data for the community
at large. The moment that a woman
presses the alarm, she is creating

There have been 13 reported crimes on
this block in the past month.
Police have been notified and neighbors
are organizing a community watch.
Click to learn more or join.

There have been 6 reported crimes on
this block in the past month. Do you have
ideas on how to improve safety here?
Click to give your feedback.

Key
1 - 2 reported crimes this month
2 - 5 reported crimes this month
5 - 10 reported crimes this month
10 - 15 reported crimes this month

There have been 9 reported crimes on this
block in the past month. Based on this,
Mandela Park is considering installing more
high powered street lights.
Click to give your feedback.

There have no thefts reported in the past 3
months in this neighborhood, one year after
With My Sisters launched.
Click to give your feedback on the program.

The map on the left represents one possible outcome of the collection of crime data throughout the neighborhood.
Clusters of crime could be identified and both citizens and the government could be encouraged and facilitated to consider interventions that could improve
crime rates in the neighborhoods wth highest rates.

At the same time, women can use the
same map to adjust their routes. The
city can begin to evaluate why some
places are much safer than others,
and see if there are lessons that
can be scaled. The more that such
thefts and crimes are made public,
the more they will become socially

unacceptable. It will become even
more clear that it is not individual
women at fault for walking alone,
but instead that the entire system of
neighborhood and women’s safety
needs to change for everyone
to be safe.
The city will also begin to change
as women begin to jointly hold the
police accountable by filing police
reports. Beyond this, they file this
report digitally, leaving the digital
trace of the incident and the police
report for all other sisters to see,
the police will be held accountable
by hundreds rather than just these
two. As the iHollaback program has
shown with their campaigns for
public texting, blogging and emailing
of sexual harassment, such public
reports can transform the way that
both women and men perceive of
these crimes.

200 m radius
for radio signal

When an amulet is set into alarm mode, it would be able to signal to all sisters within a 200 m radius, marked to the right in red.
The sisters represented in blue flowers would be alerted with sound and light in both their own amulets and their cell phones. Any one of these devices that is
connected via bluetooth to their phones would be able to broadcast the message to those beyond the radius and to activate the other cell phone users.
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a real-time crime map that could
allow the city government or the
community to consider interventions
to affect safety in the long-term.
At the right, one set of projected
outcomes are depicted: data
displayed allows communities
and the government to institute
community patrols or increased
lighting based on where crime is
really taking place. Citizens could
use the map as an opportunity to
give feedback on such proposed
interventions or find a way
to participate.
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TECHNOLOGY
DESCRIPTION
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Built into this bracelet would be a
number of sensors and signals, all of
which are already available. To begin
with, the bracelet would contain
a simple radio system that would
enable bracelets to communicate
with other bracelets within a 200 m
radius and to a base station at low
cost and high efficiency.
Relying on NFC and radio waves
also means that the system will be
very location specific. An 802.15.4
radio can generally transmit signals
approximately 200 m, and not much
more than this. The benefit is that it
could then signal any woman within
200 m to be alerted that a sister is
in danger. At a slightly higher cost,
radio receivers could be built into
street lights every 200 m which could
then connect these radio receivers
to cell phones, allowing a message
to be received and then transmitted
to those outside of the 200 m radius
such as police, family members, or
registered friends. A 802.15.4 radio
is roughly $20 per piece, making it
the most expensive and likely the
most power-hungry element of the
bracelet technology, though also one
of the most important.

Small amplifiers run under $10 and
can produce a very high volume
sound when needed. A shutdown
input means that the device would be
very low power until used.
The last element of bracelet that
would be necessary would be a GPS
antenna to position a woman and
to store data about the incident’s
location. Basic GPS antenna that do
not need to be positioned skyward
run around $20 for 10+ units, and are
quite small today.
The basics of this technology, namely
the radio communication between
bracelets is already available and
could be built upon to create the
full functionality proposed. The
WristQue is a battery powered
bracelet that is made of two
components: a battery pack in the
bottom half, that is recharged nightly
in a specially-designed stand, and
a top half, that contains an arduino
(a tiny microcontroller), a basic

accelerometer, and X Bee 802.15.4
radio. Of note is that this bracelet
can be powered with such a small
battery because the radio receiver
is not always on: it comes on only
for a moment immediately after a
signal is sent out to see if there is a
response from the central controls.
Since the Amulet would need to be
receiving inputs from other Amulets
consistently during the operating
hours (morning and evening), it
would require much more battery
power. Receiving and being
prepared to receive signals requires
more power than simply sending
the message on its own.
Bracelets also already exist that
connect exclusively to phone
networks, focused on international
communications rather than local.
Since April 2013, Natalia Project
bracelets are being distributed
to civil rights workers around
the world in high risk areas for
abduction. If activated, either

The bracelet would need to have the
capability to respond immediately to
physical pressure, with a very simple
responsive button. In addition to
this manual activation, the bracelet
would include a small three-axis
accelerometer that could determine
whether a woman were to suddenly
fall or the bracelet were to be
suddenly yanked from her wrist. The
risk of this would be a false alarm
when a woman removed the bracelet:
it would be important for her to deactivate her bracelet before removal.
An accelerometer runs under $3 per
device, and can operate continuously
at very low power.
A basicLED light to be integrated
into the bracelet runs under $0.50
and even less if a very simple device
is used to simply make the bracelet
either glow or not glow, rather
than to reach a number of levels
of intensity.

Existing alarm bracelet technology can be set off with a quick pull from either the wearer or an attacker
trying to disable or steal the bracelet.
In this situation, it automatically sends text messages with GPS location to 3 pre-programmed contacts or
can be programmed to automatically post to a globally monitored twitter or facebook account to provide
real-time alerts on the whereabouts of an at-risk person.

While the Sisters’ Amulet is a
powerful device to both keep women
safe by deterring potential criminals
and helping bring women together
when crime does occur, the power
of I’m With My Sisters goes much
beyond the bracelet itself.

The bracelet was commissioned by
Civil Rights Defenders in response
to the kidnapping and murder
of Chechen aid worker Natalia
Estemirova. This bracelet was
designed and produced by PFO
Technologies that also sells the
bracelet to individuals who can wear
the bracelet while travelling to send
alerts of their location and an alarm
to three family members or friends
anywhere in the world. Integrating
directly with cell phone technology
is much more expensive than relying
on radio signals, and while they
serve a purpose, they would not
address the immediate response
of light and sound that the Sisters’
Amulet provides.

By connecting women visually
as they walk down the street, a
movement begins and builds.
By ensuring women that there are
other sisters nearby, they become
more confident about walking, and
walking together.

can help women make decisions
about routes to take, help the city
leadership decide how to to prioritize
safety interventions, and help
communities themselves determine
how to keep each other safe.
I’m With My Sisters is much more
than a device: it is the beginning of a
movement. Without the movement,
the education, and the connections,
the bracelet cannot operate alone.
But together, this can have an impact:
for individual women and for the city
as a whole.

Women filing police reports together
means they will hold the police
accountable to bring the criminals to
justice, more than a woman can do
on her own.
The data collected in every incident
becomes broader, demonstrating
the spread of crime and empowering
citizens and the government to take
action, together. This map of crime

Audio alarm triggered in
amulet and in the victim’s
phone via Bluetooth signal

Alert triggered
by pressure on
amulet.

GPS location and user ID
sent to all sisters in 200 m
radius via radio signal

GPS location and user ID
sent to nearest police station

Audio alarm disabled
with physical contact
with a sister’s bracelet

Sisters receive audio
and light alert in their
amulets and/or phones

Sisters follow sound of
alarm to find the victim

Sisters together file
police report via one
phone and hold
police accountable

Information stored in
online database to
inform residents and
city officials, while also
organizing for change
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manually by the aid worker
or forcefully removed by their
assailants, the alarm immediately
sends out a location-based message
to nearby staff, headquarters,
and posts a message to Facebook
and Twitter.
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Caroline Howe is a first year master’s
student in MIT’s Department of Urban
Studies and Planning, concentrating
in environmental policy and
planning. While most of her work
focuses on sustainable inernational
development, particularly on
community-based environmental
problem solving, she has always been
passionate about women’s rights and
safety. As a young woman living in
India, she was exposed first hand to
the real impact of feeling unsafe in
public transportation, and is interestd
in how different areas have made
women safer through infrastructural
and social interventions.
For more than 5 years, Caroline
worked as a community organizer
around environmental issues,
particularly climate change, and
through this, sees the power of
communities coming together to
solve problems as the strongest force
for change in a neighborhood.
She loves flowers anywhere in the
world, but of Cape Town’s flowers,
she was particularly inspired by those
that could survive on the top of windy
Table Mountain.

C2

Taxi Care Khayelitsha
by Tuan-Yee Ching

SENSEable CITY LAB, MIT
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PROBLEM
DESCRIPTION
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Khayelitsha, meaning ‘new home’
in isiXhosa, is a township located
35km away from Cape Town’s city
center. Historically, the area was
demarcated as a residential area
“born out of a concern about, and the
need to control the influx of, African
men who flocked to the city in the
hope of finding work and a better
life” (Erasmus 2005). Khayelitsha’s
densely populated wards, which
include large sections of informal
dwellings, have some of the poorest
Socio-Economic Status Index (SES)
scores in the city (City of Cape Town
2011). Its residents, many of whom
have low educational qualifications,
face high levels of unemployment
and crime. The township has been
described as a “poverty trap” with
a “lack in economic / employment
opportunities” (City of Cape
Town 2006).
In addition, 16% of its population
is estimated to be HIV-positive,
with antenatal HIV prevalence of
26% in 2010, and its tuberculosis
(TB) incident rate is 1,500/100,000
residents per year, with TB/HIV
co-infection close to 70% (Garone
et al 2011). Within this context,
the city is keen to explore how
digital technologies can be used to
enhance access and intervene with
the physical and socio-economic

conditions for the township.
Under its Urban Renewal Program,
the city has implemented a number
of projects, such as the recent
extension of the rail transit network
and construction of two new rail
stations in Khayelitsha. In the near
future, the Integrated Rapid Transit
System (IRT), which comprises both
trunk and feeder bus services, will
also be implemented. The new
transportation policies also involve
the restructuring of the existing
minibus taxi industry, where minibus
taxi drivers will be given the option
to switch vocations to become
IRT bus drivers. These impending
changes to the transportation sector
may potentially result in job loss
within the competitive minibus taxi
industry, further exacerbating the
employment situation in
the townships.
Are there opportunities to redeploy minibus taxi drivers and
their vehicles – existing mobility
infrastructure and human capital –
within new localized frameworks?
Can time-distance costs of travel to
access city services and employment
opportunities be reduced through
enhanced mobility and digital
technologies? Can the current
operating model of minibus taxis,
involving rush peak-hours and idle
lull periods, be transformed to a more
sustainable, multiple-use model that
provides different sources of income

for the drivers? Can the minibus
taxi be envisaged as a local agent of
change, integrating a digital platform
to facilitate physical connections?
An immediate area of application is
in the health care sector, in particular,
the existing HIV/TB program.
Introduced in 1999, this program
involves providing decentralized
antiretroviral therapy (ART) for HIV
patients that is integrated with
TB treatment, conducting largescale HIV testing, mass distribution
of condoms at taxi ranks, public
libraries and toilets, sub-district level
nurse-initiated and communitybased care, etc. According to Garone
et al (2011), challenges include
the “need for further innovations
to improve long-term retention”
of ART to minimize patient dropout, and “innovative models of
care to decrease the burden of
patients on chronic treatment on
health facilities”. The same report
highlighted several future strategies,
such as extending “out-of facility
community-based testing in schools,
taxi ranks, community halls” and
“community-based delivery of ART by
community health workers and/or
chronic dispensing units”. The need
for more distributed HIV counseling
and testing (HTC) was echoed by
Médecins Sans Frontières (2010), “As
facility-based HTC appears to reach
its limit, alternative options should be
explored, including community-based

Left - Community Care Workers (CCWs) / DOTS supporters conduct house-to-house visits, usually by foot to 6 to 8 homes every day.
Center & Right - These health workers visit homes, remind clients about adherence programs, conduct TB screening, tracing and sputum testing, distribute
condoms to prevent HIV, provide HCT, counsel and give health advice.
Images: TB/HIV Care Association (with permission)

Today in Khayelitsha, the
decentralized health care also
involves a network of 58 Community
Care Workers (CCWs) and DOTS
(Directly Observed Treatment, Short
Course) volunteers (HIV/TB Care
Association 2013). They conduct visits
to patients’ homes for tasks such as
providing HIV counseling and testing
(HCT), infection control assessment,
distribution of condoms, refer or
collect sputum and provide testing
results, etc. Each CCW has between
35 to 50 clients and visits each one
at least once a week, leaving the
clinic each day, planning his or own
schedule of visits, and returning to
the clinic. According to the Facebook
page of the TB/HIV Care Association
(2012), “Rain or shine, hail or

heatwave, Community Care Workers
are expected to walk to visit 6 to 8
clients at home every day!”
This project thus explores the
redeployment of minibus taxis
to support the above health care
strategies, in particular, to provide a
mode of transportation for the CCWs
that optimizes time and resources.
The project aims to enhance the
distribution of and accessibility to
health care services using minibus
taxis. At the same time, as a social
statement, it encourages minibus
taxi drivers to join the health care
efforts of their own communities,
with their skills and their minibus
assets. Incorporating a real-time
location-based digital platform which
facilitates the tasking, routing and
payment for the transportation of
CCWs, as well as serving as mobile
outreach health education units, the
objective is to harness local resources
– i.e. minibus taxis and their drivers
– to extend the reach of health care
services and improve the well-being
of Khayelitsha’s residents. In addition,
the system aims to incorporate the

delivery of medication, which is
separately distributed today. Using
the same real-time on-demand
platform, minibus taxis can also be
used by members of the community
for their daily travels. In the future,
the platform can even be expanded
to serve other sectors, for example, to
enhance the accessibility and reach
of local entrepreneurs.

Minibus taxis can
be re-deployed
as ‘distributive
agents’ supporting
community HIV/
TB health care
services such as
the community
care workers.
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testing sites, HTC events, and testing
in schools and businesses.” According
to Hausler (2010), a decentralized
health care model is more patientcentered, allows patients to remain
with their families at lower medical
costs, and avoids long waiting
times and untreated periods due to
inadequacy of hospital beds.
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The digital-physical platform is
envisaged to be an open, communitybased platform that serves three
main groups of stakeholders - health
clinics and CCWs, minibus taxi
drivers, and the community. These
stakeholders access the system
through a variety of means for its
health service requests, bidding,
tracking and information functions,
including a web-based interface,
mobile apps and SMS, as illustrated in
the following scenarios.
HEALTH CLINIC / HEALTH CARE
WORKERS
In preparation for the neighborhood
visits, CCWs identify a number of
clients and their scheduled care
tasks, e.g. counseling, regular
infection control assessments,
treatment adherence support,
etc., through the web-based app.
Being linked to the platform, health
records of the clients including
their address locations are surfaced.
The system makes an automatic
recommendation of a client list,
provides an optimized visit route,

and following manual adjustments
and confirmation by the CCWs,
broadcasts this new service request
to its pool of registered minibus taxi
drivers. The inventory of equipment
and dispensed medicine is also
automatically generated for the
CCWs, based on the clients’ needs and
the scheduled tasks. Simultaneously,
the system notifies the selected
clients of the estimated time of
arrival of the CCW, together with
details of the scheduled visit.

can be displayed in real-time through
web and mobile apps, and SMS.

MINIBUS TAXI DRIVER

Another category of clients, who are
not scheduled for visits, will also be
able to access the minibus taxis’ realtime information, and arrange ondemand unscheduled visits through
the mobile app or by SMS. Proximity
alerts, i.e. SMS notifications sent
when minibus taxi / CCWs are within
a pre-determined distance away,
help to remind the community of
the presence of CCWs in the vicinity.
This has the potential to regularly
prompt the community that the HIV/
TB health care service is “always
near”, and also serve as reminders for
clients to adhere to their treatment
regimes. For clients who are receiving
dispensed medicine, they will
also be able to know the real-time

Through their dashboard-mounted
touchscreens, the registered minibus
taxi drivers receive details of the
service request. For example, this
may comprise the locations of
homes to visit, optimized routes,
estimated distance, number of CCWs,
etc. Minibus taxi drivers then bid for
this distance-based service request
by submitting their transportation
pricing. The successful lowest bidder
is appointed and executes the routed
tasks, which typically begins with
picking up the CCWs or dispensed
medicine from the health clinics.
To encourage transparency and
competition, the results of the bids

CLIENT
Clients, having been notified of
the scheduled visits, are able to
track the location of the minibus
taxi and CCWs in real-time through
a web-app, mobile app, and even
via location updates sent by SMS.
This information service allows for
efficient time management.

1. HEALTH CLINIC: TASKING

2. MINIBUS TAXI DRIVERS: BIDDING

The task list consisting of clients, locations and care tasks - e.g. visit by
CCW(s), delivery of medicine, etc. - is generated and broadcast for bidding.

Minibus taxi drivers bid for the distance-based task list on their dashboard
devices, based on the automatically generated and optimized routes.
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SCHEDULED VISIT

DELIVERY VERIFICATION

PROXIMITY ALERT

3. OPEN PLATFORM: REAL-TIME MONITORING &
INFORMATION

4. CLIENTS: MOBILE APP / SMS NOTIFICATIONS &
INTERACTIONS

The real-time details of the tasks, including the identities of the CCW(s),
appointed minibus taxi driver, route, etc. are made available via a web app.

Clients get reminders of their appointments and real-time statuses (above),
receive alerts of CCWs near them and verify the delivery of medicine (top page).
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locations of the minibus taxis and the
impending arrival of their “packages”.
Payment & Funding - In all cases,
verification of the completed tasks
is sent by SMS or through the
mobile app by either the CCWs (after
arriving at the client’s address) or
the client recipients (after receiving
the dispensed medicine). Hence, the
verifications serve as “checkpoints”
to indicate the completion of the
route / tasks, for payment to be made
to the minibus taxi drivers.
CCWs need not pay the minibus taxi
drivers, as payments can be made
directly through the clinics, based
on the verified completed tasks.
Funding for the platform and system
could come from NGO or government
sources. For example, instead of a
severance package paid to minibus
taxi operators arising from the
restructuring of the industry, a
redeployment fund could be formed
to continually support the affected
minibus taxi drivers who participate
in this program, thus benefiting the
health care sector as well.
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At the urban scale, the platform
is envisaged to extend the reach
of health care services within
Khayelitsha through a number
of ways.
First, minibus taxis can serve as
on-demand temporary mobile
health care nodes. A distance-based
network analysis shows that the
current distribution of health clinics
requires some residents or CCWs to
walk up to 25 minutes or more. With
the mobilization of minibus taxis
together with CCWs, “mini-nodes”
can be established right within
neighborhoods, encouraging efforts
and bringing services such as the
distribution of condoms, mobile
HIV counseling and testing (HCT),
health advice, etc. directly to the
community. For example, groups
of CCWs could also be brought-to
these “mini-nodes” as part of regular
organized programs to “fan out” to
the neighborhoods. These temporary
“mini-nodes” can be pre-established,
for example at prominent street
corners, to optimize and minimize
travel distances to households. By
locating these “mini-nodes” to reduce
walking distances to 5 to 10 minutes,
health care services are effectively
brought almost to the doorstep of
Khayelitsha’s residents.

Walking times to existing Khayelitsha clinics.
Data source: City of Cape Town & MSF(2011)

The engagement of minibus taxis by
the health clinics can be made via a
time-based service request through
the digital platform, with clear
specifications on the location and
operation hours of the temporary
“mini-node” services, allowing
minibus taxi drivers to bid for the
task. Such bidding, whereby the task
is awarded to the driver offering the
lowest cost, promotes competition
in a transparent manner and at the
same time, allows the execution of
health care outreach services at low
costs. In addition, by harnessing
existing minibus taxis as resources,
capital costs required for the
construction of new physical clinics,
or to expand their capacities,
are minimized.
Second, with the digital platform
and minibus taxis incorporating
geo-location capabilities, proximity
alerts can be used. For example, the
location of the temporary “mininode” health services, as well as
details of its operational hours,
specific services offered, etc. can
be publicized and broadcast via the
platform’s automated web alerts and
SMS messages. This system thus has
the potential to encourage and alert
registered patients and residents in
the platform database, especially
those living in proximity to the “mininodes”, to use the health services.
Third, the “mini-nodes” can serve as

distributed data collection points. For
example, data can be collected on the
number and type of drugs distributed
at each point through actual counts
or surveys, the number and results
of new patients tested for HIV/TB, as
well as qualitative data such as key
health issues discussed as part of
the mobile outreach program. Hence,
the conditions of the neighborhood
around each “mini-node” can be
mapped, assessed and compared
over time, contributing to the HIV/
TB case finding efforts and ongoing
operational research of the health
care services. Privacy concerns of
individuals can also be mitigated
through this approach of collecting
data at the neighborhood scale.
Lastly, the use of minibus taxis
as distributed “mini-nodes” has
the potential to raise public
consciousness on the health efforts,
providing the positive image that
good quality health care is accessible
at very little cost. There may also
be other related spin-off projects.
For example, it may be possible
in the future to incorporate the
use of mobile TB screening kits for
passengers within the minibus taxis.

New distributed “mini-nodes”: reduced walking times and enhanced
accessibility & reach
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Top - Distributed “mini-nodes” used for education, mobile screening, distribution of condoms, etc.
Right - Spoked “Mini-nodes” can be used for finer-scale data collection through qualitative and
quantitative surveys, for example, health screening surveys, documenting the numbers of clients, amount
of medication or condoms dispensed, etc.
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The core of the system comprises
a number of components, the community-based digital platform, the
navigation devices for the minibus
taxis and the client interface.
The community-based digital platform is envisaged to be open-source
and interoperable with existing
health databases. In addition to
extending the functions of existing
health databases by geo-locating
the address points of clients, the
system also incorporates functions
for the optimized routing of address
points, together with the automated
task-listing of specific medication
and health care needs according to
clients’ schedules. Through a bidding
module linked to the database of
registered minibus drivers and a task
verification system, the platform also
supports a cashless payment system
for the drivers. The platform allows
its records to be regularly generated
for documentation and research
purposes, for example, comparing the
health needs, tasking and payment
profiles of different health clinics.
The minibus taxis are equipped with a
new navigation-cum-communication
system, comprising a Global Positioning System (GPS) device, wireless
data communications system and a
touchscreen dashboard. Wireless data
communication, made through GPRS,
3G, 4G or WiMAX, thus allows minibus
taxis to constantly send and receive
data. For example, information sent
may include the real-time location of
the minibus taxi, or an on-route task
change by the onboard CCW. Information received may include a new
on-demand task, for example, for the
CCW to visit an unscheduled client. In
addition, the touchscreen dashboard
incorporates a task-bidding module,
allowing minibus taxi drivers to specify and submit their bids, and to see
the results of the bidding in real-time.
Data on the routes are logged, and
through backend services, the routes
and completed tasks are verified for
payment purposes.
For clients, they will be able to access
the system through a web interface,

smartphone mobile app or via SMS.
For example, they will be able to request scheduled or on-demand visits
through the web app, mobile app, or
through SMS. A client ID system, with
address points already stored in the
database, will facilitate this without
the need for clients to enter their
addresses each time, shortening the
SMS requests and data exchanges.
Similarly, the clients will be able to
receive notifications via the web app,
mobile app or SMS, through alerts (e.g.
that the minibus taxi / CCWs are near)
and reminders (e.g. the expected time
of arrival of the minibus taxi / CCWs).

MINIBUS TAXIS

Left - Example of dashboard touchscreen console.
Image: Steve Jurvetson (Creative Commons 2.0
License)
Top - Example of vehicle GPS / data
communications device with data in / out and
antennae ports
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CLIENTS
COMMUNITY HEALTH
DIGITAL PLATFORM

28

TUAN-YEE CHING

SCG CAPE TOWN / C2 / TAXI CARE KHAYELITSHA

Tuan-Yee Ching is currently pursuing
his Master in City Planning (MCP)
degree at the Massachusetts Institute
of Technology (MIT). He received his
MArch in Architecture and Town &
Regional Planning from the University
of Sheffield, UK in 2002. Prior to
coming to MIT, he worked in the
Urban Planning & Design Division,
Urban Redevelopment Authority
(URA), Singapore from 2002 to 2011.
As part of the Marina Bay team, he
was heavily involved in the planning,
urban design and development
coordination of the new development
area adjacent to Singapore’s CBD,
playing a major role in key projects
such as the Gardens by the Bay,
Waterfront Promenade, Marina Bay
Sands and the F1 Singapore Grand
Prix. Between 2009 and 2011, he also
coordinated and led several studies
for Singapore’s Central Area under
the long-term strategic Concept Plan
Review. He is interested in urban
technology and his MCP thesis
focuses on “Smart Cities”. He will be
continuing his career with the URA in
2013 after his graduation.

C3
Tutorail
by Maya Taketani

SENSEable CITY LAB, MIT

30

PROJECT
DESCRIPTION

SCG CAPE TOWN / C3 / TUTORIAL

This project looks to improve the
experience of the largest existing
infrastructure in Cape Town, the
Metrorail. The train is thought to be
the most unreliable and unsafe mode
of transportation, yet is the only
choice for many commuters who live
in the townships, because it is the
most affordable means of travel.
According to a survey undertaken
by the City of Cape Town for the new
IRT system, the average cost of the
Metrorail is R11, compared to R22 of
the Bus and R17 of the minibus. Yet
what is problematic is that although
the bus actually takes a little longer,
as in the average in-vehicle travel
time is 67 minutes on the bus,
compared to 57 minutes on the train,
the bus is more expensive. But what
the bus provides is safety that the
train does not.
Metrorail has been putting a lot
of effort in improving the security
of the train system, mainly by

increasing the number of Metrorail
Protection Service employees. This
top-down approach to providing
safety seems to not be the best
solution as there has been tension
between the commuters and the
security monitors, and there still
exists a significant amount of theft,
assault, and vandalism that happens
frequently within the train system.
Furthermore, many children who
live in the townships commute every
day to school on these crowded
and unsafe trains. Because there
are better schools outside of
the townships in Cape Town, the
children’s parent(s) seem to be willing
to let their children travel in these
often unsafe environments. Some
parent(s) seem very dedicated to the
child’s education, as they only see
their child once a year to earn money
for the child’s education. According
to interviews, the commuting time
varies from 30 minutes to 3 hours,
yet these children have no other
choice, because they cannot afford
the more expensive, yet safer modes
of transportation. Some children

Cape Town

Khayelitsha

Image courtesy: city of Cape Town; data based on 2011 census

seem to travel in groups yet others on
their own. Because kids are traveling
to different destinations, unless
they already know each other from
school, they do not talk or socialize
with each other. Yet South Africa’s
government is extremely dedicated in
improving their education system, as
they allocated the largest share of the
national budget, R105.5 billion ($15
billion USD) in 2007, which was used
mostly in supporting, training, and
paying for teachers.
According to various interviews,
children love to go to school and
learn. Furthermore, these children are
South Africa’s new generation, who
did not personally experience the
apartheid era, and therefore are free
of the prejudices that their parents
may have experienced. Because they
are willing to learn and travel to learn,
it is unfortunate that the only modes
of transportation that the many
of the children in the townships
can afford is the train, which is
considered the least optimal choice.
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Children traveling alone and buying a ticket in Cape Town.

Average Cost

Average In-Vehicle Travel Time
82
67

57

54
41

11

Metrorail

17

Mini-bus

22

Bus

Car

Graph showing average cost for the various modes
of transportation in relation to Average in-vehicle
travel time. Note that although the train is the
cheapest mode of transportation, the bus actually
takes the longest. People are willing to pay the
price and the time for the bus, because it is safer
and more reliable. Data from City of Cape Town’s
Integrated Transport Plan 2013-2018.
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Today, the children are isolated,
invisible, often ignored, and
frightened; children are vulnerable
when the train gets crowded. They
are often shoved to the corner or
sometimes pushed out of the car
because they cannot fight back. What
if there is a digital platform that is
introduced within the existing train
system that allow children to engage
in an activity together that will
start to form a community around
these children?
In the digital platform, Tutorail,
children will no longer be isolated
and are more likely to form groups
through this activity. By having kids
coming together, it draws attention
to the kids, which will make the
community think more about these
children’s safety. Because these kids
will be more visible, adults are given
a choice to either keep an eye on the
kids, be supportive of the system, or
just leave them alone if they think
they’re being too loud.

The platform does not create
rules or isolate any particular
demographic or age group. It does
not try to isolate the kids from the
unsafe environment by creating
a hard boundary around them.
But instead, it tries to increase the
visibility of children by bring them
together, potentially building a larger
supportive community around these
traveling children.
The Tutorail uses an existing
infrastructure of the ticketing
machine to bring together and
draw attention to these children.
As mentioned earlier, because
Cape Town has a high number of
vandalism and theft, any high-tech
digital technology that maybe
installed in these public areas will
likely be destroyed. By allowing the
ticket to be the communicative device
between the children, the system is
free from theft and vandalism that
is associated with smart phones or
tablets that are carried on the train.

What if there was
a digital platform
that ... would allow
children to engage
in an activity
together that will
start to form a
community around
these children?
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1. GETTING A TICKET

2. ACTIVITIES THAT BRING KIDS
TOGETHER

3. SCANNING TICKET WHEN YOU EXIT

Graffiti on the face of the train. One of the many
common crimes in transportation systems in
Cape Town.
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Typical interior of third-class train. The distinction
between first and third class is blurred, as there is
no system preventing anyone from entering the
third-class train.

Very small children traveling in small groups in
Cape Town.
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There are three parts to the Tutorail
digital platform: getting the ticket,
the various activities that these
children can participate in, and
finally scanning the ticket when
exiting the station. In getting the
ticket, the students can use the smart
card system incorporated in the
newly introduced My CiTi Card. The
My CiTi Card’s profile information
can be expanded to not only include
your basic profile, such as name and
birthdate but also school, grade, and
where your start, and end station
is. By tapping the smart card onto
the Tutorail ticketing system, the
machine is able to print out a ticket
and that generates an activity for
the student that matches their
educational level or age.
After the children participate in an
activity, the children will scan their
ticket into the tutorail scanner upon
exiting the train station, by itself or

with multiple tickets if it is a group
activity. At this point, the activity
that the children participated in will
be saved as data for the City of
Cape Town.
The ticket machine knows who is
already on the train and who is
waiting for the train, therefore is
able to suggest group activities that
are geared towards certain grade or
type of children. Once the student
gets his or her unique ticket, they will
participate in a group activity either
while waiting for the train or inside
the train. The digital platform has
potential to generate various types
of group activities that these kids
can participate.
One way to bring these kids together
is if multiple tickets become a puzzle
that the kids have to put together
to solve a question that the puzzle
unveils. This will encourage kids to
communicate with each other to
help find each other on the train’s
platform or inside the train.

Another educational activity would
be to make it a Peer-to-Peer Q&A
activity, where the student will
receive a ticket with a question,
and needs to find a peer that knows
that answer. This would be a more
one-to-one activity, where the
activity encourages respect towards
each other, as you are essentially
getting help from a peer, who
knows something that you do not
know.A small peer-to-peer tutoring
service can start using these tickets
distributed by the this
digital platform.

Another activity that this ticket could
generate is a social-network type of
platform. What if these tickets were
used to share information about
yourself to your peers? These “status
updates” would not be real-time,
because they would have to be
scanned before they are returned to
the system. Yet this is a way to build
relationships within children not
just within the train locally but the
children become part of a greater
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network who are all part of the
Tutorail platform.

Additionally, there could be a
point system integrated within the

The incentive behind participating
on this tutorail platform is first. If
they are traveling on their own, they
would want to get to know another
peer who can travel with them for
protection, security, and fun.
Furthermore, since it is a common
activity that is very open, children

will likely be curious of what the
other kids are doing. The activity
that the ticket generates is only the
beginning and the relationships that
start to form around these children
is powerful.
The idea is to not create a hard
boundary around the children to
protect them, but rather to bring
these vulnerable children together
so they will feel more secure, and
increase the visibility of the children
that are isolated, ignored, and taken
advantage of, with in the crowd of
commuters. The activities and the
Kid’s Car together can help establish
a group dynamic that is in support of
children’s safety.

The activities and the Kid’s Car together can help
establish a group dynamic that is in support of
children’s safety.

option 1: peer to peer Q + A

option 2: the puzzle
An engineer is designing the runway
for an airport. Of the planes that
will use the airport, the lowest
acceleration rate is likely to be 3
m/s2. The takeoff speed for this
plane will be 65 m/s. Assuming this
minimum acceleration, what is the
minimum allowed length for the
runway?

option 3: social networking
#123456789: Does
anyone want to get
together after school
tomorrow to play
soccer? Let’s meet at
Mitchell’s Plain at
3pm.

The three potential activities that the children can engage in. Note that these
mere potentials and can be anything as long as kids are brought together in a
positive or educational way.

The Kid’s Car. Adults are also welcome in the train as it is simply a place
where children can find each other. There is a LED monitor that communicates with the ticket machine and the kids. This system further expands the
various types of activities that the kids can participate in.

35
SCG CAPE TOWN / C3 / TUTORIAL

In addition to the printed tickets,
what if there is a Kid’s Car that is a
place that help kids find their peer?
In other words, the Kid’s Car is not a
Kid’s Only car. Adults can enter the
Kid’s car too. But maybe because so
many children will congregate in this
specific car, which will be installed in
every train, adults will start to keep
an eye on these kids and start to
become more like guardians within
the kid’s Car, or, the Kid’s Car will get
really loud and adults will simply
leave them alone.

platform that gives children “travel
points”. If they get an answer correct,
they get +2 travel points, and if it is
a peer-to-peer activity and you help
another student, they get +4 extra
points and so on. These points can
be used toward their daily commute
and therefore, the parents of the
children will be encouraging the kids
to participate in this program to save
money for their daily commute.
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The grass-roots phenomenon that
the Tutorail project aims to create
will result in a change in behavior
within the current commuter
community. First of all, a community
will develop around these children
who are commuting to school every
day because they will be taking
part in a common activity that will
involve adults in some cases. Today,
even though children are aware that
there are other students traveling
with them, they do not talk to each
other unless they are already friends.
Therefore, some students end up
traveling on their own, which is not
a positive experience if the commute

time is very long. By each student
receiving this “receipt” which lets
them become learners and teachers
of their own, they are encouraged to
talk to each other more to get help
from their peers. Even though they
may have been strangers before, by
giving a common activity that needs
each other’s knowledge or simply
need to interact with each other,
they will more likely start to establish
friendships and relations.

adults to not just observe but also
look after these traveling children.
Although a safe environment is not
physically created, for example by
keeping the children protected from
the outside environment, the tutorail
project suggests a safe environment
for this new activity to take place,
which is a more powerful and
integrative solution than isolating
the children from the rest of
the community.

By making these children visible
within the train by bringing them
together, the commuters will be
able to observe the children taking
part in this new digital platform,
which raises awareness about safety
for these children, and encourages

The Tutorail project will also be a
useful resource for the City of Cape
Town to generate data about children
using the train. Because the ticket
is printed using a smart card that
knows each of the children’s profile,
including name, birthdate, the start

Current situation. Children are separated, isolated, and are vulnerable within the commuting community.

The Tutorail project suggests a safe
environment for this new activity
to take place, which is a more
powerful and integrative solution
than isolating the children from
the rest of the community.

With Tutorail. Children are brought together and are engaging in an activity that lets them know each other better. Furthermore, the adults are more aware of the
children as they are a bigger mass within the community.
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station and exit station, as well as the
time when these children tap in and
out of the system, the city can collect
specific data about children traveling
on the train. If the ticket is generating
a peer-to-peer educational activity,
then the city can collect data easily
about regional educational levels as
the system recognizes the start and
end point of end points of each of
the students. If some of the regions
are having trouble solving basic
math and science questions, maybe
the educational department can
investigate why these children are
having trouble and even create
after school programs around
these children.
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By establishing real relationships within the commuting community, children can organize themselves
or with a help from adult to walk to the station or home together.

But more simply, since the ticketing
system knows the exact time that
the children tap in, as well as the
exact time it exits via the scanner, the
platform will be able to understand
the Kid’s Route using the tap-in and
out data collected using the tickets.
At 6 in the morning, the train may not
be as crowded, yet by 7am, the train
may become very crowded all of the
sudden, since many of the schools
in Cape Town start at 8am. Once the
Kid’s Route is understood, the City
can purposefully send “guardians,”
who are security monitors that
can keep an eye on the students
while they take part in the activity.
These guardians can go through
a background check, or they can
be part of the educational system
already, like teachers since some of
them may be taking the train to get
to school too.

Since the specific age group will be
understood too, special afternoon
classes may be taught that is geared
toward certain age groups.
And lastly, as Caroline Howe’s project
shows, the last mile is what many of
the assaults and crimes happen. By
creating a community that builds
upon the safety of children, the
children can start to organize a group
to walk together to the station or to
walk from school to the station.
Again, this digital platform uses
many of the existing infrastructures
to generate activity within the kid’s
commute, which brings together
isolated children and raises
awareness about the importance
of these children pursuing education
as well as importance of safety for
these children.
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Cape Town

Khayelitsha

Map of a potential Kid’s Route that the digital platform is able to generate using the ticketing system
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Map of the points earned by each station using the peer-to-peer Q&A activity component of the platform. This data could be used to map the various educational
levels that may depend on the geographic context of the children.
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The technological innovation in
tutorail is minimal, as Cape Town has
a high rate of vandalism and theft in
the train stations as well as inside the
train. People on the train were afraid
to even take out their smart phones
during their commute because they
would sometimes get them stolen.
Therefore, installing large monitors
as well as depending on a smart
phone or tablet app did not seem
appealing in the current vulnerable
commuting context of Cape Town.
The technology involved in tutorail
consists of a smart card and OCR
(Optical Character Recognition). The
smart card technology has been
incorporated in many countries on
their mass transit infrastructure, as
it is a quick way to get in and out.

This smart card system has been
introduced to the IRT system in
Cape Town as well as the My CiTi
Card. The smart card is able to store
data about the commuter’s profile,
which becomes important in the
tutorail platform, as the children’s
smart card will generate activities
that are specific to the student’s age,
background, or commuting route.
The information that the smart card
stores can be expanded to include
information about their family and
siblings, what their hobbies are, as
well as what they like to do with their
friends, to increase specificity within
the activities that the children
can participate.
The technology involved in scanning
the tickets and generating data for
the city is called OCR where the
software is able to translate handwritten text into digital data. The
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OCR technology has significantly
improved in the last decade as it is
most commonly used as distribution
technology for postal service to
translate hand written addresses into
data that the computer can translate
them into a barcode. Because
children are commuting to go to
school, they are likely to all have
writing utensils. The power of the
pen should not be underestimated in
this digital age and it is sometimes
the quickest way to communicate
an idea. In a social networking
context, real time data is unable
to be generated, yet there is still
great potential in creating various
activities that the children can
participate with a simple ticket and
perhaps a pen.
Furthermore, even though this
initial intervention may be a digital
platform that looks very analog,
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Upon exiting the train station, children can scan
one or multiple tickets into the scanner that allow
the city to generate and analyze the data to further
understand kids traveling on the train.

+1

EXIT

The Optical Character Recognition (OCR)
technology translates hand-written text into
digital data.

There is potential for this idea to
be translated into a more advanced
digital platform when a safer
commuting environment is created
in the future.
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there is potential for this idea to be
translated into a more advanced
digital platform when a safer
commuting environment is created
in the future. If smart phones and
tablets become available to everyone
that theft and vandalism is no longer
a huge issue in Cape Town, children
may be able to use GPS as well as
video recording devices on their
smart phones to further move around
the city of Cape Town freely.
The tutorail is a project that believes
that such an environment will be
created for the children of Cape Town
in the near future.
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Maya is currently a Master of
Architecture candidate at MIT. Born
in Japan and raised in California,
she received her B.A in Architecture
from University of California,
Berkeley, where she worked with
firms including Rael San Fratello
Architects in Oakland. Upon finishing
her undergraduate degree, she
worked at Anders Lasater Architects,
a residential design firm in Laguna
Beach, California. At MIT, she
participated in the post-disaster
reconstruction workshop lead by
the MIT 3.11 Initiative, where she
worked with students in Japan
as well as the local community in
thinking about the future of Minamisanriku. The same summer, she
worked at Kobayashi Maki Design
Workshop in Tokyo, where she had
the opportunity to design, manage,
and construct an exhibition for a
non-profit organization. Her current
interest in architecture consists of
the integration of natural systems,
landscape, and architecture, as well
as designing in various scales
and medium.

C4

Jobspots for Cape Town’s People
by Sandra Y. Richter

jobspot
Jobs near you.
SENSEable CITY LAB, MIT
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opportunity to work. This is because
the formal economy is far away in
the CBD.

We visited Cape Town in March 2013
to address the question how might
mobility provide access for the
people living in townships.

How can we increase job
opportunities close by in and around
townships?

We observed, listened and interacted
with men and women all ages
but same color in Khayelitsha. We
translated patterns into insights
to encounter design opportunities.
There are countless issues requiring
attention. The origin of a lot of them
is the high rate of unemployment in
townships. Unemployment reinforces
poverty, lowers education chances
of children and increases crime.
The reasons for unemployment are
difficult to distill from the interviews
we conducted in Cape Town. The
other major issues are that since
unemployment is so high, men and
women will likely take any job they
can get easily. Easy to get are the
jobs through recommendations or
through job agents. Often these jobs
are far away from home; the spatial
separation of home and work is
extreme in Cape Town. This results in
long commutes over 90 minutes one
way. But it is not only time, also the
cost factor is problematic. Men and
women have to travel hours everyday
and pay more than half of their salary
for their commute to even have the

At first, it seems like bringing
jobs closer to townships is nearly
impossible, but at a second glance
we notice that in fact there are job
opportunities close by - within the
informal economy. In common with
many less developed countries, Cape
Town has a dual economy, the formal
and informal economy. The formal
economy is the official regulated
economy where people are formally
employed and earnings, business
transactions, and taxes are properly
recorded. By contrast, the informal
economy is characterized by smallscale and unregulated business
that are not registered. According to
recent studies, the informal sector is
accounted for around 22 percent and
the proportion of Cape Town’s labor
force working in the informal sector
continues to increase today. Instead
of suppressing informal economic
activity, like men making and selling
handcrafts, offering repair services
and so forth, the city of Cape Town
can leverage this economic activity
which often happens inside and
around the townships to create local

jobs, bottom-up innovation
and community.
How can we connect people in the
local informal economy?
We identified informal economies in
and around townships and noticed
that there are hardly any growth
strategies for such businesses.
Organization of such is equally
informal and workforce is hired
only through recommendation or
recruited in the extended family.
This has few reasons, one of
which is that there is no channel
for local entrepreneurs to find
the best employees. There is no
information flow between the local
businesses and people looking for
job opportunities. Therefore we
propose a strategy to leverage local
businesses and promote jobs close
by with a multichannel application
called Jobspot. Jobspot is a locationbased job platform tied to the
metrorail system in Cape Town. The
application is embedded into the
physical world-making job posting
as easy as writing it down on a
note to have it digitalized. The jobs
are displayed on metrorail station
maps creating awareness for job
opportunities near by and increase
activity around metro stations where
businessmen and women can meet
with potential employees near by.

Connecting people in the informal economy
Make local job opportunities accessible
Provide fertile ground for bottom-up
innovation
Create community in and around townships
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In common with many less developed countries, Cape Town has a dual economy, the formal and the informal economy.
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Jobspot is similar to a locationbased job searching application
like JobCompass. The difference is
that jobs are not posted to the exact
location of employment but to the
closest metrorail station. This has the
potential of bringing a job market to
the stations, one in a virtual sense
through the application, two in a
physical sense reusing metrorail
stations for job interviews
or meet-ups.
Once a job seeker signed up to
jobspot, he or she can see at which
station most jobs are located

jobspot

and make meetings on his way to
work in the morning or after work
possible. This enables the people
from townships to find closer jobs,
shortening commuting time.
Users of the mobile application can
look for jobs by route, by station or
by travel time. Within the settings the
users can define their skills so that
only those jobs show up where the
qualification is met. The interaction
between the job seeker and the
employer is kept to a minimum online
since Internet access is costly.
The application encourages meetups at the various stations which
supports community building around
metrorail stations. Interactions can

jobspot

Settings

jobs on my route

7

also take place with the cashiers
(places where tickets for the metrorail
are sold) where jobs can be posted as
explained in more details in the next
section focused on urban interaction.
This will include the urgent question
of how jobs will be posted to the
location based job-boards as well as
going into more depth of how jobs
can be made more visible, promoting
them in the urban landscape tied to
the mobility system of Cape Town
promoting the Metrorail.

jobs around Philippi station

Farming, blue line

Farming, blue line

Retail, green line

Retail, green line

Sewing, blue line

Sewing, blue line

Jobs by station

Electronics, Philippi
Jobs by station

Fabrication, Langa

Jobs near you.

jobspot
Jobs by route

Retail, Heideveld

jobspot

Settings

Jobs by route

Electronics, Philippi

Jobs by travel time
Painting facade of house, 30 minutes

Settings

We need support repairing the grid
lines over the next 5 days.
Retail, Heideveld
Interested come to Philippi station
Fabrication, today
Langaat 5 pm.
Electronics, Philippi

Jobs by travel time
Painting facade of house, 30 minutes

Replacing tiles, 37 minutes

Replacing tiles, 37 minutes

Cleaning, 42 minutes

Cleaning, 42 minutes
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jobspot

Settings

jobs on my route

7

jobs

jobs around Philippi station

skilltags
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Baruti has started a business with his
friend repairing cell phones. Since
he has more and more customers
he wants to grow and is looking for
employees. Since a lot of his hires are
informal, he uses the trusted Jobspot
system to publish a job analog
by mailing a jobform. Metrorail
employees who digitalize the job
and publish it to the system empty
the mailbox twice a day. Meanwhile,
others use the mobile interface to
post jobs to the station.

Once the job Baruti published is
in the system, the opportunity is
displayed at stations. Many people
pass by on their way to work and plan
to meet at Baruti at Philippi station at
the indicated time to get a job closer
to home. Some of them also check
more options at the station through
the mobile device on their way to
meet Baruti.

The next day, Baruti comes back
to the metrostation and meets
candidates at the Jobspot @Philippi.
Creating a dedicated area around the
stations increases the visibility for
the program and has the potential to
foster innovation. We propose that
the City of Cape Town installs urban
furniture in these areas to facilitate
and encourage interaction.
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The application collects data about informal
working places around the city.

50

TECHNOLOGY
DESCRIPTION

SCG CAPE TOWN / C4 / JOBSPOTS FOR CAPE TOWN’S PEOPLE

Jobspot is a two-sided marketplace
of needs and wants. It is therefore
necessary to build a database of
location-based jobs as well as a
user base of potential employees at
the same time. Taking into account
that not everyone has access to the
Internet or smart phone technology,
location-based jobs can be added
to a metrorail station through three

channels: personally, via mail or text.
Men and women who need shortterm or long-term employees can
walk up to the metrorail cashier
and fill out a form to publish a
job to the station’s job board. It is
recommended to train staff and make
their expertise available especially
during off hours.

notices can be posted to the mailbox,
which is located at the metrorail
station. The mailbox is marked as a
jobspot which increases accessibility
and visibility.
The third option to post a job to the
location is via sms text. In any event,
all jobs are tied to a metrorail station,
having a location tag.

When the publisher of a job wants
to have a higher level of anonymity,
or there is a cue at the cashier, job

Station based mailbox to post jobs close by.
Metrorail employees digitalize postings and
upload them to Jobspot.
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This leads to more visibility especially
for people who do not have access
to a smart phone or the Internet and
creates awareness for local economy
at the same time.
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Once jobs are posted to jobspot
personally, via mail or text, they
are stored in the job database. The
database can be visualized on the
metrorail station map which feeds
into the mobile application. Job
seekers can search for jobs close by
or on their route within the mobile
application jobspot. Also, we propose
to utilize the newly installed displays
at large metrorail stations to show
the station map including locationbased job opportunities.

txtto 0800 jobspot
Looking for painter
@philippi
Meet 07/08/13 4 pm.

Location-based job listings are shown on displays
at the main metrorail stations.
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LOCAL BOTTOM-UP INNOVATION
Jobspots empower the local
community to organize and connect
more efficiently. In the long term this
will increase awareness for jobs close
by and provide fertile ground for
bottom-up innovation in and
around townships.
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Sandra is a marketing scientist
focusing on persuasive technology
in the urban landscape; in particular
sustainable transportation. She
graduated from the University
of the Arts Berlin in strategic
communication, majoring in
psychology and Innovation. Her
in-depth human factors knowledge
paired with her enthusiasm for slim
cities led to an engagement with
Vattenfall, one of Europe’s largest
energy suppliers. Her engagement
targeted an increase of electric
vehicles and a positioning of the
Vattenfall brand within this new
market. The experience she gathered
during this project as well as her
academic research in the field opened
the doors to the MIT Media Lab where
she now investigates how persuasion
profiling can lead to more sustainable
behavior choices of personal urban
mobility that is social and fun.
This year Sandra was selected as
one of the “Most Creative People in
Business” by Fast Company for her
work in and around cities

C5
Moda–Lounge:

Crowd–Sourced Meeting Space
at Intermodal Hubs
by Sayjel Vijay Patel

SENSEable CITY LAB, MIT
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PROBLEM
In order to develop better social
programs for the townships of
Cape Town, there is a need to better
understand how the informal
economy operates. Currently, data is
collected by survey teams who visit
townships on foot. This information
is limited not only by the time-lag
between collection and synthesis,
but also by the lack of transparency
which underlies the informal
economy. Addressing this challenge
would enable public policy makers,
informal worker organizations, and
NGOs design better programs to the
barriers and hidden costs for informal
economy and to alleviate poverty.
“Khayelitsha could be seen as the
perfect laboratory in which to pilot
and test innovative business models.
Its population is a cross section of
South Africa’s urban underbelly,
from job-seeking newcomers freshly
arrived from depressed rural areas,
to established first, second, or third
generation capetonians slowly
climbing the social ladder”
Considering the perception
of opportunities for residents

townships, it is clear the historical
and physical dysfunction must be
addressed. Currently unemployment
tops 60% in Cape Town’s townships,
with the majority of jobs depending
on word of mouth to learn about
jobs as they become available on a
temporary or episodic basis.
A recent survey uncovered that only a
small percentage of responding selfemployed informal entrepreneurs
rent or own a business outside
their home, while 15% work on the
street , and the remaining majority
working from home. Most jobs in
informal economy depend on word
of mouth connections, a lack of social
connections is a significant barrier
to economic opportunities. From the
same survey 43% of respondents had
they had learned the skills necessary
for their job from a friend or family
member, while the remaining
majority acquired their skills through
self learning.
SOLUTION
Moda-Lounge attempts to solve the
problem that organizations face in
tailoring specific interventions to the
informal economy without reliable
data. Deployed at the intermodal
hubs, Moda-Lounge is a crowd-

sourced, mono-functional public
space. It exists at the convergence of
three “infrastructures” - the physical,
the digital, and the social.
Moda-Lounge is a series blank spaces
threaded together physically by
Cape Town’s transportation network,
and coordinated digitally through
an intelligent digital interface. The
primary idea is that the uses are
determined virtual and the activities
are displayed on digital screeninterfaces embedded within the
transportation system. The goal
is that the space serves the public
and also provides opportunities for
people to make productive stops
during their travel.
This space engages with questions
about the flexibility of public space,
in so far as how much regulation is
necessary to ensure that the space
is used in pro social ways. The digital
interface can be recalibrated but the
physical space must be designed in
order to be as flexible as possible to
accommodate a wide range of uses.
Put another way, the programming of
the Moda-Lounge temporal while the
physical infrastructure is permanent.

Mitchels Plain

Schematic diagram describing how a crowd
sourced public space can be programmed and
refined iteratively. The goal is to genetically
optimize a schedule by taking into account
program diversity, location, and scheduling.
Data is generated based on user participation.

The model for crowd sourced public space which
emerges at the intersection of social, digital,
and physical infrastructures.

There is need to address the perception of where
employment opportunities are located in
Cape Town.

URBAN
INTERACTIONS
WHAT DOES IT MEAN TO
CROWDSOURCE
PUBLIC SPACE?
While the importance of citizen
ownership as the foundation of
effective public spaces has been
discussed since 1960’s with Jane
Jacobs and her famous idea of “eyes
on the street”, the digital conception
of crowdsourcing is a relatively
new idea. Today, crowdsourcing is
primarily concerns internet where
users are empowered to contribute
free from scrutiny.
Moda-Lounge occupies two places in
Cape Town’s transportation system.
One is concerned with visibility,
while the other is concerned with

Users suggest potential programs.

SEED PROGRAMMING

3ds Max
classes

DIGITAL
(specific, iterative)

SOCIAL
(generative, evaluative)

PHYSICAL*
(generic, flexible)

* Bespoke or reappropiated
space at the intermodal hub

Moda-Lounge, explores the question
whether a citizen ownership of a
physical space could be generated by
allowing users to manage to virtual
“eyes” in order to manage the space.
The proposed digital-infrastructure
implicitly crowdsources the public
programs. Analyzing user attendance
as the main input, and referencing
to other metrics such as scheduling,
location and profitability, the digital
platform determine how “successful”
a specific program within the
schedule. In turn, this information
is synthesized by the Moda-Lounge
algorithm which genetically iterates a
new program schedule, learning from
the past in order to produce more
“successful” programming.
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accessibility. First, the screeninterfaces that display information
about activities are embedded within
highly visible locations within the
terminals. The interfaces could be
customly produced or appropriate
existing wayfinding systems. These
provide travellers a tacit knowledge
of the activities and programs that
are happening the Moda-Lounges
at a given time. The second part
of the Moda-Lounge, are the
lounges themselves, which do not
necessarily have to occupy highly
visible locations. It is envisioned that
Moda-Lounges could re appropriate
spaces that the City of Cape Town
has already have been designated for
informal activities in the inter-modal
terminals, becoming anchors with a
capacity that generate sense of placemaking and ownership in these areas
that does not currently exist.
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CAPTURING COMMUNITY FLOWS
Moda-Lounge relies on capturing
people flows through the intermodal
hubs. This is achieved passively.
Simple screen-interfaces display
activities that occur at each ModaLounge, with the idea being that
riders are the opportunity to re-route
their travel plans to attend beneficial
programming their convenience
rather than having to directly seek
out these opportunities.
For example, a rider owns informal

What’s up at the MODA-LOUNGE?
hub

time

Khayelitsha

14:00

3ds Max

Mitchell’s Pl.

15:00

CV Prntng

Khayelitsha

16:05

Entrpnr Wrkshp

Happy Valley

16:45

Basic Circuits

Mitchell’s Pl.

18:00

City HR Staff

business learns that a relevant
workshop is happening at
Khayelitsha Station, which happens
to be their travel route. The rider
is able to coordinate their travel
plans in order to participate in the
beneficial activity while saving time
had the trip and workshop
happened separately.
In aggregation, instances such as
this example give a picture about
where to target specific programs,
such as entrepreneurial skills,
and when along the Cape-Town
transportation system. Moda-Lounge

requires the “social infrastructure”
of the community, as the way in
which programs are generated
and evaluated. The crowdsourcing
process is implicit, meaning that
the users are engaged in the design
of programming the space in a
passive way. Simply by participating
in a given program users provide
the digital platform with the input
necessary to develop the subsequent
generation of scheduling. In other
words, the design input is the after
effect of use.

Diversion 1

event

Diversion 2

FURNISHINGS & EQUIPMENT
(FLEXIBLE)
Facilitate activities flexble

ENVELOPE (RIGID)control access buffer
environment public face

Diversion 3

UTILITIES
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SEED PROGRAMMING

Permit Filing
CV Writing
Printing Service
HR Hour

Technical Workshops
3D Animation
Basic Circuitry
EMT Skills

Social Programs
Children Cartoons
Art Classes
Buisiness Networking

USER VOTING
3D Scanning
Teleconferencing
How to obtain microfinancing

DIGITAL INFRASTRUCTURE
(Machine Learning)

PHYSICAL INFRASTRUCTURE

Evaluate programs for
success based on attendence,
diversity, time, and location

Conceptually blank space
where programs can be
prototyped

Iterative refinement of
the activity schedule

Controlled access

DATA GENERATED

Records data about use

Printing

Modular Furniture

Comfortable Furniture

What programing is successful
where, and when?

Secure Access

WI-FI

Daylighting

Electricity
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Moda-Lounge grapples with
challenges of complexity, flexibility,
and permanence, through the
choice of technologies. The primary
goal of Moda-Lounge is to make
the “kick-able” physical front as
straightforward and robust as
possible while the virtual platform
must be more adaptable facilitate
a variety of possible speculative
programs.Moda-Lounge
Dedicated Interface

It is proposed that programming
occurring at the Moda Lounge
are displayed on a dedicated
screen-interface embedded at
visible locations in the Cape Town
transportation system. The idea
is that these screens will nudge
individual to re-route their trips
as they see fit to connect with the
beneficial programs.

In order to make Moda-Lounge
as accessible as possible to the
communities of Cape Town. Smart
phone access cannot be assumed.

Accommodating the practical reality
of capacity in the Moda-Lounge,
users are given the ability to reserve
space within a meeting. One possible
solution, is that access is coordinated
with transit tickets. The ModaLounge dedicated interface, could
incorporate an optical scanner that
could read tickets as reservations. In

13:00 - “Learning Basic Circuitry”

16:00 - “Feature Film”

17:00 - “How to file city permits”

18:00 - “Animation in 3ds”

(Below) Physical infrastructure is fixed, but accomodates a flexible ranges of uses.

this case, space in programs would
be assigned on a first-come first serve
basis. How are activities generated?
Activities are scheduled at the ModaLounges using an algorithm borrowed
from the world of machine learning.
Based on data generated from user
participation, the digital platform is
able to iteratively refine the schedule
of activities programmed at a specific
Moda-Lounge. The programming
algorithm is initiated with a list of
“seed” activities that are “prototyped”
at the Moda-Lounges, with the menu
successively refined. New program
options can be within the platform
based on user voting. at the dedicated
Moda-Lounge interface.

THE QUESTION OF LIMITING ACCESS
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Just as is the case with public
spaces in cities, the issue of access,
that is who is allowed and who
is not allowed to use the space,
becomes a contentious issue for the
Moda-Lounge. In order to facilitate
successful meetings, issues such
as occupancy, maintenance, and
safety must be addressed. Analogous
examples of virtual public spaces
such as forums and social networking
could provide clues on how this
could be handled. In these examples,
access is controlled through use
logins, accounts, ratings, as well as
community driven censorship in
terms of removing offending content.
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Translating this to the physical
realm, this means user membership,
controlled access, and the ability to
community enforcement of policies
which in some cases would mean
banning certain parties who present
in the space. This question is meant to
be a provocation The Moda-Lounge is,
by design, is meant flexible in order
to calibrate varying degrees
publicness and privateness as
circumstances prevail.

Rats....
We’re late!

Moda-Lounge must still be accessible to users
who do not own smart phones

Violation !

Scanning a Cape Town transit ticket at the
dedicated interface, provides an anonomous way
for users to reserve a spot in a given activity. The
ticket can also be scanned at the entrance of the
Moda-Lounge as a key.
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Before he was a master’s student
at the Massachusetts Institute of
Technology, you might have seen
Sayjel in New York, Los Angeles,
Rome, Copenhagen, Vienna, Venice,
or Toronto, expanding his knowledge
of design and cities. Sayjel received
his architectural training working at a
number of top offices including Coop
Himmelblau and Kohn Pedersen Fox.
Sayjel is currently pursuing an
advanced Masters of Architecture
degree (M.Arch. Adv ‘15) at the MIT, and
is a proud graduate of the University
of Waterloo, School of Architecture
in Canada, where he holds a Bachelor
of Architectural Studies (BAS hons,
Distinction ‘11).
Sayjel enjoys blues guitar, basketball,
and running.
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assess network performance over
time: a mutually reinforcing topdown and bottom-up reciprocity.

creating a real-time platform that
gives insight into driver behavior and
system-wide operation.

At $50 per taxi, implementation
is low-cost and requires minimal
additional infrastructure. CITIvan is
based on existing cellular technology
that is inexpensive and already
locally well-established. Taxi drivers
are given a low-end Android phone
which acts as a portal connecting
them to the riders and the city.

We can then create safer and more
law-abiding drivers with policies
that reward good behavior and high
quality service, as well as optimize
transportation efficiency across
transit modes.

Cape Town needs a system that:
1. Harnesses the intrinsic value
of existing infrastructure
and technology
2. Nurtures unprecedented
connections between the people of
Cape Town
3. Promotes safer driving habits,
institutional transparency and
bottom-up civic participation.
CITIvan—an innovative solution that
transforms a decaying taxi system
into a new, digitally-integrated
transit service powered by a realtime platform and regulated by
the robust wisdom of the crowd.
CITIvan democratically empowers
citizens who have a stake in the city
of Cape Town while simultaneously
generating high-resolution transit
data that can be used to monitor and

When users board the bus, they send
an SMS message to the drivers phone
containing the destination and
fare. The driver’s CITIvan app then
automatically charges the rider’s
phone balance. When the rider gets
off, they send another SMS to
the driver that completes the
financial transaction.
The CITIvan app uploads the driver’s
GPS and accelerometer readings,

CITIvan democratically empowers
citizens who have a stake in the city
of Cape Town.

Cape Town currently conducts
transportation surveys on a regular
basis, sampling from different areas
and demographics and compiling
them into transit reports. These
reports offer some level of insight
into people’s transit times, origins,
destinations, modes, frequency, and
distances. But it reveals but the tip
of an iceberg.
Paper reports compiled with a time
lag of months provide neither the
resolution nor the accuracy of a realtime geo-temporal mobility data.
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Three hundred twenty thousand people ride the minibuses in Cape Town everyday
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At an abstract level, CITIvan
connects people in new ways,
amplifying the effects of certain
interactions previously muffled by
the old orientation. By modifying
the process in which owners, drivers,
and riders interact, we create both
transparency in operations and
relationships amongst people. These
new relationships in turn effect how
individuals both perceive and act
towards each other, bringing us to the
future of Cape Town.
Today, the typical Minibus rider gets in
a bus, tells the driver his destination,
and hands the money to either the

user spots
a citivan
w/ rating

driver or the driver’s helper. He or
she gets off at the destination point,
end of story. That driver is like any
other driver; that van is like any other
van. There was no prior indication
if the driver was a nice guy, if he
drove safely, if the van was regularly
maintained. If the ride was horrible
there is nothing to be done, or if it
was great there is no thanks to be
given. That driver disappears in a sea
of other money counting business
operators, just as quickly as
he appeared.
CITIvan can change all this, by creating
a personal relationship between the
different parties. Imagine if riders,
van owners, and the government,
could gain qualitative insight on

drivers. Imagine if we could pick out
the polite, safe drivers, who give great
customer service. Imagine if drivers
and owners could see just how their
actions have impacted their business,
how these new “grades” given to them
by their riders, is starting to improve
or limit their earnings. What if van
owners could see this. How would
they change their hiring choices of
drivers? How would change their
interactions and rental terms?
But with CITIvan, we can show these
pieces of information to the different
parties, and drive their incentives
towards a Minibus system of higher
quality service. Riders would be able
to see the impact of their opinions on
a driver’s earnings. Safe, polite drivers

text on
w/ payment
no cash

to 34501

Pay R6.00

Timestamp

, Location
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would get more business. Drivers
would have to tighten up their act,
rather than cramming 22 people into
a single van. Owners would have to
pick their drivers more carefully, now
that the individual matters.
The City will be able to see clearly just
how efficient the entire system is,
rather than relying on scientifically
questionable hand surveys with
months of lag time conducted by low
quality surveyors.
We can give a new type of relationship
to the city and its people, and combat
relics of the old system which created
such a harsh and uncomfortable
environment.

system confirms
transaction

from 34501

Payment confirmed. Respond to
this message to rate your ride.

texts off
w/ rating

to 34501

Great ride! 3*
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CITIvan is a scalable solution. It
could exist for a single van, or it
could exist for all vans. The effects
we can observe on the urban state,
will depend entirely on penetration.
CITIvan creates its own momentum,
in that if a few vans participate, it
will create competitive advantages
that urge other vans to participate;
it is viral.
What does this mean for the city
of Cape Town? If drivers begin to
understand supply demand, they
could implement dynamic prices
and charge more in peak times, less
in off-peak times. If people begin to
see traffic jams in real time, they may

messages become
structured data

ride log
0606781954

on

34501

R6.00

0606781954

off

34501

3* “Great ride!”

passenger

bus

trip details

move their commuting times, maybe
to save money, maybe to avoid stress.
If we make this data available to
people by showing them commuting
costs for others, they may move
their homes. They may choose to
take the bus. If we use the rating
feedback to look for high crime rate
areas, will drivers be more careful in
those areas? Will people avoid those
areas? Or will drivers start doing
pre-scheduled door-to-door pickups,
which offers safety in a place where
the 10 minutes bus wait
is dangerous?
Let’s make drivers and owners
respond to this new type of city,
these new relationships. Rather than
pushing the Minibus aside to make
way for the BRT system, let’s create

rating aggregated
& displayed
on actual buses

a feedback loop that forces them to
straighten up their act, and makes
their actions accountable both to the
government and to the people.
If the Minibus are going to be part
of the future BRT system, we should
do due diligence and care for their
hygiene. Let’s trim the fat, wash the
face, straighten up their hats, and
create a generation of high quality
Minibus Taxis that care for
their customers.

safety

public safety improvement

a better city

efficiency

public transit optimization
city planning and renewal

transparency
open data platform

incidents
city monitoring
incident respond
incident statistics

road use
transit origin and destination
passenger demographic

various analysis on
time, location,
supply & demand
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Michael Xia is a researcher and
entrepreneur currently working
with MIT’s Senseable City Lab. He
has founded multiple startups in the
field of digital urban interactions
and smarter transportation
systems. His primary interests are
in the urban systems of developing
countries, and works to improve city
operation in environments where
technology and resources may be
limited. Mike currently leads the
Copenhagen Citisense project and
the MakrShakr project.
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We are used to thinking about Cape
Town (and, in a broad generalization,
South Africa) in terms of opposites:
black – white, extreme wealth –
extreme poverty, high rise – township,
formal economy – informal economy,
etc. The Cape Town transportation
system exemplifies this division,
thecurrent situation clearly defines
the boundaries between informal
and formal public transportation. The
Cape Town’s Guard-a-Trunk proposes
a new way to look at the assumed
polarity of informality and formality
in the transportation infrastructure
and answers the question, how can
information help us create a safer, more
efficient and, most importantly, more
inclusive transportation system?
After our conversations with Cape
Town’s transportation department
officials it became clear that the
main issue affecting the future
development of the BRT system is the
impact it will have on the informal
transportation industry, their most
profitable routes will be affected and
many of their mini buses (trunks) will
no longer be necessary. The result is
a fierce opposition, by the mini bus
operators, to the wider adoption of
a BRT system (including rioting and
vandalism against MyCiTi
bus property).
Mini bus operators are currently
in a highly advantageous position,
they are barely accountable for their
routes, fares and most importantly,
the road safety record of their drivers
and vehicles. It is this, by all accounts,
the terrible safety record that affects
the wider Cape Town population in
the most negative way. Under the
current system the fastest driver
picks up the most passengers, this
creates very perverse incentives for
the drivers as their “best” way to
compete with each other is through
racing from one stop to the next
in order to pick up the maximum
amount of passengers.
This interminable race for passengers
creates the poor road safety
conditions to which all of the
commuters we spoke with in and

around Khayelitsha continuously
referred. They have no mechanism
to find out if the driver of the
minibus they are about to board
is an irresponsible driver and once
they are on the minibus they are in
a constant state of stress and have
no formal system to complain if their
driver behaves irresponsibly.
The Cape Town Guard-a-Trunk
creates a new metric (safety) through
which competition among mini bus
operators occurs. By making their
road safety record immediately
visible before a passenger gets
on board it becomes a sign that
commuters will use in order to
discriminate between safe and
unsafe drivers. Along with the GPS
information and the MyCiti card
integrated payment system.

Guard-a-Trunk
formalizes the
minibus so it
becomes an
extension of the
consolidated
transportation
system
The Guard-a-Trunk partially
“formalizes” the minibus and
enables it to become an extension
of the future consolidated
transportation system.
The Guard-a-Trunk platform is to be
used in every mini bus that decides
to be a part of the new consolidated
transportation system, this platform
extracts information from the
informal transportation sector
(location information, fares, vehicle
and driver safety record) and displays
this information for commuters,
government agencies and mini bus
operators to make smarter decisions
about how to best allocate their
resources, whether it is a passenger

choosing which mini bus to get on
based on its safety record, an operator
re-calibrating the number of mini
buses operating in a route at any
given time or a government agency
deciding how to best allocate their
social programs and infrastructure
based on movement patterns
made evident by boarding and
disembarking locations.
The on-time collection of data
mapping commuter movement
patterns will allow the local
Government to identify those routes
within the city that will benefit the
most from strategic infrastructural
interventions. Commuter location
data also allows the local government
to try and shape the city by creating
incentives for certain types (lengths)
of commutes via flexible subsidies
and targeted, on demand government
programs, making it possible to create
individualized subsidies and programs
on a large scale. While this is very
important as it will make government
more accessible to the average
commuter, it is the more tangible
improvements to the daily commute
what the project focuses on.
By being able to monitor the
performance and location of each one
of their mini buses, the operators will
be able to increase the productivity
of their fleet by deploying their
resources on an on demand basis.
The Guard-a-Trunk also serves as
a cashless fare collector, with the
possibility of collecting fares via
text message or touch less card, this
increases the safety of their drivers as
one of their most pressing concerns is
the current lack of security as they are
always carrying the fares they have
collected in cash, a cash free system
will take away the incentive of
violent theft.
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MyCity Bus image in courtesy of the City of Cape Town, “Cape Town Integrated Rapid Transit Gallery.” Last modified 05 05, 2013. Accessed May 5, 2013. http://
www.capetown.gov.za/en/irt/Pages/Gallery.aspx.
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What if you could choose your bus
driver based on his driving record?
The most common public
transportation concern for the
average Cape Town commuter who
rides the Mini Bus is their poor road
safety record; The Guard-a-Trunk
collects safety driving data via
accelerometer, speedometer and
rider review data (via smartphone app
and text message) and correlates this
data to whether or not the vehicle
has passed the necessary safety
inspections, the Guard-a-Trunk then
displays this information online as
well as on the outside of the vehicle
in order to give potential passengers
the ability to screen their mini bus
driver based on a reliable measure of

Safety

their safety record, bringing demand
up for those drivers with a safe driving
record and encouraging those with a
negative record to drive responsibly
in order to stop being ignored by more
well informed passengers.Along with
the safe driving data, the Guard-aTrunk also serves as a fare collector,
extending the benefits of a cash
free formal system to the informal
character of the minibuses, further
reducing the possibility of a violent
theft incident occurring during
the commute.

Cape Town commuters.Each driver
has a personal ID number which
he uses to activate the device, this
ID number is then displayed on the
Guard-a-Trunk allowing all commuters
to submit driver reviews via their
mobile phones. These reviews along
with objective data such as driving
speed and acceleration / breaking
patterns will run through a set of
algorithms that weight the different
variables and help create a complete
and accurate driver profile for each
mini bus operator.

Commuters will be able to tap-in at
their initial point of transportation
and tap-out at the end of the journey;
In a multi modal system such as the
one planned for Cape Town, the tap-in
/ tap-out system starting at the scale
of the mini bus creates a very detailed
map of the movement patterns of the

?

Speed

Data Collection

Connection to speedometer
Accelerometer

- GPS Tracker

GPS Tracker

Contact free fare collection
Constant data exchange from central
traffic office

Data Display
Route Information
Driver Safety Grading

Outside
Vehicle

Current Speed
Driver ID Number
Remaining Number of Trips
on Contact Free Card

Diagrams showing the mechanisms used for
data collection and data display in the Cape Town
Guard-a-Trunk

Inside
Vehicle
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Rider reviews via smartphone app or text
message
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Many opportunities emerge trough
the re-organization of Cape Town’s
transportation system, the Guard-aTrunk capitalizes in the opportunity
to take the positive aspects of an
informal mini bus system (on demand
service, flexible routes) and deploys
these characteristics in the form
of a flexible extension of the new
consolidated system.
By locating a small piece of the
formal system in each one of the mini
buses, the Guard-a-Trunk effectively
extends the formal system through
an existing informal network,

10 Km

helping the efforts to synchronize
all methods of transportation into
a cohesive system while increasing
road safety and driver security along
the way.
By collecting tap on/ tap off fare data
the Guard-a-Trunk is able to generate
a full picture of mobility in the city,
the data mined helps inform city
wide policy decisions such as zoning
for affordable housing and industry.
The data collected also opens the
doors for the possibility of location
based fare subsidies to be used in
conjunction with other policies
that help re-shape the economic
incentives behind Cape Town’s
urban morphology.

20 Km

40 Km

Map of Cape Town highlithing the most populous
Townships, Khayelitsha, where the Guard-aTrunk will be initially deployed. Under the current
system, a great number of mini buses transports
commuters from the outskirts of Cape Town
to the financial center, where the majority of
employment is located, creating chronic traffic
congestions along Cape Town’s main access
routes as well as in the downtown core.

10 Km

20 Km

40 Km

With the new BRT system, the role of the minibus
changes to that of a feeder, The mini buses are
to have short routes around the townships and
transport commuters from their neighborhoods
to the closest BRT station, radically changing the
nature of their service.
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Information
Exchange

Informed
Reactions

Cape Town
Transportation
Authotiry

- Customized routes
- Flexible ticketing

- Ticket information
- Location Information
- Public Transport Use
- Ticket Payment

Average
Commuter

Mini Bus
Operator

- Board or not
- Ask to moderate speed
- Stop and availability
information

- Current Speed
- Affiliation information
- Current Location
- Transit system status
- Status of Permit

- Targeted government
programs
- Subsidy Control

Implementation

- Route Inspection
- Remote Permit
Inspection
- Subsidy payments
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In red we see the icons of those
providing the data to the Guard-aTrunk system, on the top left we have
the commuters who provide ticket
and location information data and
on the right we have the map of the
data generated by the mini buses. On
both diagrams we understand how
the data travels through the different
actors (Govenrment, commuters, mini
bus operators) and how they adjust
their decisions according to the new
available data.
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The Guard-a-Trunk hardware is a
mix of available technologies such
as GPS location, accelerometer ,
speedometer, RFID reader and radio
frequency broadband connection;
These devices by themselves are
tremendously helpful when it comes
to gathering data from a single mini
bus but it is though the connection
to a the Cape Town Transportation
Authority servers that they become a
tool not only for fare collection and
the diagnostic of a driver’s safety
record but also a probe into
the city’s pulse.

The Accelerometer records the
rate at which a vehicle accelerates
or comes to a stop, by locating it
on the minibus we can find out
wether the driver usually breaks
or accelerates abruptly, a common
sign of irresponsible driving. The
Speedometer measures the vehicle’s
current speed, by correlating this
reading to the GPS location we
can find out the speed limit of the
road where the vehicle is and get
continuous updates on those who
drive over the speed limit. All this
data is continuously gathered and
sent to the Mini Bus Operators as well
as the city government via a a radio
frequency broadband connection

The Guard-a-Trunk with Table Mountain on the background.

and different comparative models are
generated depending on the purpose
of the analysis (Route information,
repeated speed limit violators, etc..)
A good example of this technology is
the way that the insurance company
progressive evaluates its possible car
insurance costumers by installing
a similar device on their car and
evaluating their driving habits, this
information is then used to generate
an insurance rate customized to fit
your driving style.
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The costs analyzed in the adjacent
diagram include the full version
of the device, which contains fare
collection with touch free card as
well as text message, it also contains
the cost of all LEDs necessary for a
possible route announcement.
It is to be noted that the device
can also be rolled out in an
incremental manner, where the
more basic aspects such as the
driver safety sensors (accelerometer,
speedometer), location sensors and
communication devices are installed
first and the device is continuously
updated with the magnetic card
readers and route LED displays as the
system continues to evolve.

Connections (Battery,
Speedometer) $3.50
Power Management $3.90
Accelerometer $1.09
GPS Receiver $2.95
Mechanicals (Enclosure, Metals,
Plastics,Hardware $12.40
Processor $5.75
Memory $8.99
Radio Frequency Baseband $11.70
RFID (Magentic) Contact Free
Card reader $14.90
LED Displays $18.80
TOTAL (INCLUDING FARE COLLECTION
AND GPS LOCATION) $83.80

Possibilites
The Guard -a-trunk can take
many different shapes, from a
human caricature to a simple
square it has the potential to
turn a rough environment into
something more amigable and
become an icon for the city of
Cape Town

Sculpture

Individual device cost layout (top) and possible hardware configurations (bottom)

Simplified Square

Simplified Round
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The Guard-a-Trunk also reduces the
overall stress level associated with
the public transportation system
in the city of Cape Town by giving
commuters a choice of safety against
speed and reassuring them of the
quality of the driver and vehicle they
are now boarding,
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By helping to create a safer, more
efficient data driven transportation
system for the city of Cape Town,
the Guard-a-Trunk will reduce the
overall number of mini buses on the
road thus minimizing congestion
in and around the city avoiding
all of the unnecessary expenses
associated with it (time wasted, fuel
spent and investment in redundant
infrastructure).

82

JULIAN OCAMPO

SCG CAPE TOWN / C7 / GUARD-A-TRUNK

Julian Ocampo is a graduate student
in the architecture department
at MIT, He was born and raised
in Armenia, Colombia.
Before starting his graduate degree
at MIT Julian worked internationally
around Europe and North America
in cities such as Madrid, Paris, Rome,
Rotterdam, Copenhagen, Toronto and
New York while collaborating with
architects such as MVRDV, BIG Bjarke
Ingels Group and Diller Scofidio
+ Renfro.
Julian is currently involved in projects
such as the redesign of the Third
Millennium Park in Bogota and the
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