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Inspired by the trash crisis
in Naples, a 2008 research
project by the MIT Senseable
City Lab, called Trash
Track, analyzes the waste
management system
of Seattle (Washington State,
USA). Today, the global supply
chain is studied and optimized
in great detail, however
the same is not true of its
opposite: the removal chain.
Through a novel application
of geolocating tags attached
to ordinary pieces of garbage,
Trash Track reveals urban
waste management systems
and their inefficiencies –

conclusion
with measurable outcomes
spanning from individual
behavioral change
to systematic optimization
on the national scale.
As the cost of sensors drops
and sophistication of both
technology and analysis
grows, Trash Track points
to innovations in more cities,
broader categories of trash
(from e-waste to hazardous
waste) and new startup
companies to address
this global challenge.

Italian armed forces moved en
force into the streets of Naples
during the summer of 2008 –
not to resolve violent conflict,
but to address a danger no
less threatening to the city’s
function: rising piles
of waste. The recently-elected
Prime Minister Silvio Berlusconi
deployed hundreds of troops
to “return Naples to being a
civilized city,” after declaring a
state of emergency and calling
armed forces to collect over
2500 tons of garbage. Naples’
dense urban center and high
wealth make it one of the largest
producers of trash in the world
per square meter – and place
it on the precarious edge of
catastrophe if the removal chain
fails.
Beyond the acutely catastrophic
events of Naples, waste and
disposal are a mounting global
crisis, from the developed
to the developing world.
World Bank termed it a “silent
problem that is growing daily,”
one that comes to stark light
when existing systems fail, but
is far more urgent in regions
that have no established
management system. The same
World Bank report estimates
that by 2025, city dwellers will
generate 70 percent more
waste per year, reaching 2.2

billion tons. The situation is
exacerbated by accelerating
urbanization, population
growth, industrialization and
economic development world
wide – particularly cases of rapid
development in regions that
have no existing infrastructures.
“Waste management is one of
the most complex and costintensive public services,”
the study finds, “even when
organized and operated
properly.”
This amounts to an urgent call
for innovation in the removal
chain. Smart technologies will
turn a sharp focus on trash
and our behavioral patterns
surrounding it. Physical tools,
such as the Big Belly Solar,
suggest a “smart grid for waste
and recycling,” increasing the
efficiency of garbage processing
through solar renewable energy
and “smart” trash bins. A project
called “Forage Tracking” by the
MIT Senseable City Lab offers a
less tangible response, deploying
geolocating tags on informal
recyclers in Brazil’s Favelas –
to streamline the bottom-up
effort. Most significantly, a 2011
research project called Trash
Track, carried out by the same
lab, used geolocating tags to
map the dynamics of waste
management across the United

States. “Tracing” is a powerful
method to study the structure
and metabolism of complex
systems, much like nuclear
medicine, in which radioactive
labels are used to measure flows
and chemical processes in living
organisms. Trash Track was
initiated by MIT and financed
through a partnership between
Waste Management Inc. – one
of the largest environmental
service companies in the world
– and the City of Seattle, to
apply the same analytic tool of
“tracing” on the regional and
national scale. By following
thousands of ordinary pieces
of trash, a surprising (and
inefficient) removal chain was
revealed, opening the way for
action innovation from
the individual behavior scale
to the systematic management
scale. Expanding the project
may include new dimensions
of waste, from hazardous
materials to technology e-waste.
The idea has taken hold and
spun off into new startups,
and is poised to grow to new
cities or to be implemented
on the national scale. In short,
the digital suffusion of urban
space allows an unprecedented
understanding of hidden
system dynamics, pointing
towards a broad spectrum
of solutions.

The World
Bank estimates
a 70% increase
in annual waste
production
per capita
by 2025

While it is not economically quantifiable, this kind
of project can have a dramatic impact on the whole
removal chain and its structure, as well
as an emotional meaning for citizens, which may
transform behavior patterns. Even small changes
can have great impact: a 2010 UNEP report showed
that, in Northern Europe, recycling one tonne
of paper or aluminium saves more than 600kg
and 10,000kg of CO2 equivalent respectively,
and that “urban mining” might bring to light
a dizzying number of untapped resources (a 2009
UNEP report showed that there is 65 times more
gold in one ton of old mobile phones than in one
ton of ore). Trash Track shows that fine-grained
ambient intelligence vivifies the built environment
at the convergence of bits and atoms, suggesting
new ways to address a catastrophic urban
challenge.
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By following thousands
of ordinary pieces of
trash, a surprising (and
inefficient) removal chain
was revealed
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Smart technologies
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