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International Review of Information Ethics

Editorial: On IRIE Vol. 11

IRIE, designed as a pure online journal, new
issues announced by email, downloadable and
fully readable as e-paper — in 2003 the founding
editors really thought they have created a zero
waste journal. But now we learned that much
more has to be taken into account if one really
wants to calculate the ecological bottom line of
IRIE, including the electricity consumed by hosting
the journal as well as reading it and above all the
construction and disposal of the hardware en-
gaged. Ultimately this expansion of the scope of
our respective self assessment leads to an expan-
sion of the scope of information ethics itself.

Figure 1: Monitor trade — Lagos, Nigeria - © Kristian Buus,
(http://kristianbuus.com), Greenpeace Int

With this issue, IRIE — dedicated to the develop-
ment of information ethics as a reflexive practice
and conceptual horizon — aims to engage itself
with the broad range of materials involved in the
very acts and processes of communication, infor-
mation, and knowledge production. This includes,
but is not limited to, the instruments we employ,
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use, and discard in ever-shorter cycles of con-
sumption, outpacing our efforts to develop appro-
priate mechanisms of disposal and recycling: from
old television sets to LCD and plasma displays,
from old disk drives to flash cards and RFID chips.

Figure 2: E-waste open burning in China
© EMPA (http://ewasteguide.info)

Used locally, but designed, produced, and dis-
carded across the world, the usage of these in-
struments — things — raises a lot of questions
whose technical and political implications are
increasingly being explored in an emerging regula-
tory regime, but whose info-ethical dimensions
deserve greater attention as they require us to
revisit cherished assumptions regarding the scope
and desirability of information-societal develop-
ments as we know them.

Figure 3: Monitor (CRT) Storage - Hong Kong's New Territories
area, © Basel Action Network (BAN) 2009,
(http://www.ban.org)

The contributions to this issue offer the concept of
network ecologies as a way to open info-ethical
reflection to geophilosophical perspectives (Zehle),
revisit the history of electronics activism and
regulation (Smith, Fonseca and de Carvalho Matie-
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lo), reflect on the need to rethink waste or debris
as resource for socio-technological innovation and
survival (Vallauri, Renno), attend to the ecological
impact of networks of distributed labor (Miller) and
the biopolitical dimension of the simultaneous
governance of waste and work (Rossiter), remind
us of the material embeddedness of all info-
ethical, geophilosophical reflection to encourage
the embrace of an ethics of passage (Carter), and
insist on the need to take abundance rather than
scarcity as point of departure and reference and
develop holistic approaches attentive to their
complex relationship (Verzola).

Together, the authors offer themselves as interlo-
cutors in info-ethical exchanges, some directly,

Editorial: On IRIE Vol. 11

some from within different (perhaps even incom-
mensurable) analytical frameworks, recalling that
acts of translation are always already involved in
any attempt of ethical reflection.

Sincerely,

Matthias Feilhauer, Soenke Zehle
and the editors

Please do not print this issue unless you
really need to ;-)
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Soenke Zehle:
Network Ecologies:
Geophilosophy between Conflict and Cartographies of Abundance

Abstract:

In the context of network-ecological thought, information ethics is perhaps best understood as a transversal
reflexive practice, aimed at identifying the stakes attending the creation, consumption, and disposal of infor-
mation technologies. To situate itself as well as potential interlocutors, such a thought requires correspon-
dingly complex cartographies, a multidimensional mapping of practices and presuppositions, of individual,
collective, institutional actors as well as the conditions of possibility of their mutual engagement. Such carto-
graphies do not assume the existence of the ,local® or the ,global® as a given. Instead, they attend to the
way human and non-human actors and the discursive and material practices they are involved in contribute
to construction and reconstruction of geocultural formations. Reapproached from within such a ,hetwork-
ecological® horizon, information ethics becomes geophilosophy, generating new modalities of intervention in
the conflictual dynamics associated with the social-economic life of waste.
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« ,Toward a Cosmopolitics of the Commons: When Eco-Politics Meets Info-Politics." In Butt, D.,
Bywater, J., Paul, N. (Eds), Place: Local Knowledge and New Media Practice. Newcastle upon
Tyne: Cambridge Scholars Publishing, 2008.
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« ,Notes on Cross-Border Environmental Justice Education.™ In Adamson, J., Evans, M. M.,
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University of Arizona Press, 2002.

« ,Het Virtuele Water : Over de Hydropolitik van de IT-boom." In AS: media tijdschrift 160
(2001).

» ,Eco-Politics at the Site of Virtual Production: Environmental Justice Organizing in Silicon Val-
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Verlag, 2000.
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Info-Ethics as Geophilosophy

The idea of nature as an aesthetic and normative
exteriority appears to offer a safe position of ethico-
epistemological privilege from which to condemn
various aspects of information-technological moder-
nization. But it is perhaps only by acknowledging
that the contradictory consequences of the spread
of electronics cannot be easily mapped onto an
antagonism of nature versus technology that the
idea of network ecologies becomes comprehensible.

Defined here as a conceptual framework as well as a
broad transversal practice that mobilizes multiple
understandings of the ecological - cultural, econom-
ic, political, social - in its approach to digital media
and its wide-ranging effects, network ecologies are
an attempt to reframe questions associated with the
(toxic) materiality of information technology in non-
dichotomous ways.!

To speak of network ecologies is to conjoin two
terms that appear to refer to different and distinct
epistemological and ontological domains. In its most
basic sense, ,network ecologies® might simply be
(mis)read as a reiteration of a culture/nature di-
chotomy, of old questions regarding the ,two cul-
tures" assumed to constitute and maintain such a
dichotomy, and of the difficulty of bridging the gap
that both defines and divides them.? Instead, ,net-
work ecologies® is an attempt to bring into play,
remix and translate two sets of concepts, one origi-

1 Such a a broad understanding of ecology is informed by a

number of philosophical perspectives, including the work of
Felix Guattari and Isabelle Stengers and their concerns with
the modalities of the production of subjectivity, the emphasis
on an affirmation of the capacity for self-organization, and
the potential of a truly cosmopolitical understanding of poli-
tics (beyond subject-object distinctions and a logic of repre-
sentation).

Many references to ecology reaffirm not only a separation
between natural and symbolic environments, but an under-
standing of the ecological as a sphere ruled by equilibrium
rather than conflict and complexity, and correspondingly cast
(and constrain) information, knowledge, and media ecologies
as so many efforts to promote hygiene (order) in our spheres
of communication. This is not what is meant here. There are
no two cultures, or more precisely, their existence is a conse-
quence of very specific disciplinary and methodological set-
tlements. These have been stabilized by an intra-institutional
division of labor (especially, but not exclusively, in the univer-
sity) that frequently invokes essential epistemological and
ontological differences without being able to substantiate
them (which is one reason why network ecologies have no
single disciplinary location in the academic research matrix).

Soenke Zehle:

nating in the world of socio-technological infrastruc-
tures of interdependence, their protocols and modes
of production, another in the world of biological
processes, their complexity and organicity.>

Needless to say, these worlds overlap, and are
involved in a process of mutual constitution and
configuration, but the dominant ,distribution of the
sensible™ (Jacques Ranciere) maintains their separa-
tion. As such, one of the first tasks of a network-
ecologically inspired information ethics is to make
visible how and why such a distribution of the
sensible is maintained, attend to its roots in specific
discursive and regulatory regimes, and explore its
effects, including the separation of activist agendas
and organizing efforts that could challenge this
distribution if they were to overcome such a separa-
tion and in fact propose (and enact) a different
sense of ,worlding®. Far from a thorough ideal-
typical conceptualization, the following sketches
identify distant points on a continuum to focus on
what is involved in efforts to cut across this separa-
tion of worlds.

The world of socio-technological infrastructures of
interdependence is still largely dominated by a
cyberlibertarian approach that celebrates the prom-
ise of dematerialization-through-technology. This
includes an affirmation of the potential for democra-
tization, mainly of expression and access, especially
through the comparatively low cost of digital repro-
duction, less often understood in the broader terms
of a reconfiguration of cultural, economic, and
political relations and other forms of democracy
beyond a logic of representation. Similarly, a variety
of concepts of freedom are invoked to promote a
capacity for self-organization vis-a-vis statist go-
vernmentalities as well as corporate self-regulation.
The focus on civil and political rather than economic,
social, or cultural rights is shared by actors from
state, market and (un)civil society. Far beyond its
information-technological milieu of origination, such
a perspective has been adopted, incorporated and
translated into multiple local idioms and political
traditions, ranging from anarchic to neoliberal. Often
framed by a vision of technological transcendence
and the promise of a new type of clean (paradoxi-
cally post-industrial) industrialization, this approach
has facilitated the reproduction of the Silicon Valley
template — the establishment of governmentally-
subsidized high-tech clusters — across the globe and

3 As such, the term ,network ecologies” serve as a heuristic
device, an analytical tool to explore the constitution and the
(material) effects of such a separation.

Network Ecologies: Geophilosophy between Conflict and Cartographies of Abundance 4



IRIE

attached itself successfully to numerous iterations of
IT policies aimed at the promotion of employment
and wealth through creativity and innovation.

The world of biological processes continues to frame
environmentalisms, whose mainstream and conser-
vationist varieties (and their roots in colonial wilder-
ness aesthetics) have by now been thoroughly
examined but failed to fundamentally alter their
anti-urban bias and corresponding lack of interest in
urban populations. Many environmentalists have
codified a purified wilderness aesthetic of distinctly
Euro-American provenance as the epitome of an
ecopolitical sensibility, obscuring the extent to which
the very idea of a ,wilderness" has historically been
intertwined with colonial terra nullius doctrines and
the displacement of indigenous peoples. Still a
dominant, if no longer uncontested, perspective in
international environmentalism, mainstream con-
cepts of sustainability have further compromised the
potential reach of ecopolitical approaches by fore-
grounding market-based responses to environmental
crisis. Alliances with labor organizations (green jobs,
occupational health and safety) have been the
exception not least because for many environmen-
talism concerns itself with non-human nature alone.
Often understood in terms of ,post-material” needs,
such environmentalisms have been conceptually and
institutionally articulated over and against the tradi-
tions and organizations of class-based politics.
Because of their essentialist tendencies, such envi-
ronmentalisms have been similarly reluctant to
engage questions of migration.

The aim of network ecologies is not a politics of
nature that promises to simply ground an informa-
tion-technological discourse seemingly limited by its
fascination with a new brand of post-industrialism.
Nor are network ecologies needed to advance
corporate accountability, resource efficiency, zero
waste, bans on the export of hazardous wastes, or
other approaches already promoted by electronics
activists. But ecological crisis is not so much (or not
only) the consequence of an objective assessment
of ecological degradation that identify ‘limits of
growth’, ‘maximum footprints’, etc. Crisis occurs
because of challenges to hegemonic conceptualiza-
tions of nature and their administrative-technocratic
institutionalization in specific regimes of accumula-
tion and appropriation. Network ecologies can
perhaps map this crisis.

Like most ecopolitical concerns, e-waste is simulta-
neously a cultural, ecological, economic, ethical,
legal, natural-scientific, philosophical and technolo-
gical issue that evades — perhaps even defies —

Soenke Zehle:

disciplinary and methodological territorialization.
Approached from within the analytical horizon of
network ecologies, ,e-waste" remains a complex,
even elusive referent, not easily stabilized either as
an object of regulation and governance or as an
active agent in the restructuring of economies and
environments. Consequently, at least in the context
of this issue, the aim is less to specify a definition to
be operationalized (this already occurs in existing
policy and research efforts) than to think of the
shifting meaning of such a term as complementary
points of entry for info-ethical inquiry and conceptu-
alization.

In the context of network-ecological thought, infor-
mation ethics is perhaps best understood as a
transversal reflexive practice, aimed at identifying
the stakes attending the creation, consumption, and
disposal of information technologies. To situate itself
as well as potential interlocutors, such a thought
requires correspondingly complex cartographies, a
multidimensional mapping of practices and presup-
positions, of individual, collective, institutional actors
as well as the conditions of possibility of their mu-
tual engagement. Such cartographies do not assume
the existence of the ,local” or the ,global" as given.
Instead, they attend to the way human and non-
human actors and the discursive and material prac-
tices they are involved in contribute to construction
and reconstruction of geocultural formations. In
short, reapproached from within such a ,network-
ecological® horizon, information ethics becomes
geophilosophy, generating new modalities of inter-
vention in the conflictual dynamics associated with
the social-economic life of waste.

Migrating in and across both of the worlds of socio-
technological infrastructures of interdependence,
and the world of biological processes, our informa-
tion-technological gadgets have become complex
combinations that involve hundreds of materials,
multiple knowledges and numerous sites of produc-
tion, use, and disposal. It is because of this com-
plexity that network-ecological reflection might as
well take these gadgets as its point of departure and
reference. Such reflection is necessarily transversal,
cutting across many sectors and fields — of design
and development, of research and scientific know-
ledge production, of activism, governance and
regulation. This transversality also makes it more
complex — much more complex than the common
invocation of the ,local® and the ,global® might have
it — and necessarily involves choices: what does and
does not end up on such a map, what kind of visibil-
ity is such a map meant to create, what kind of
activity and what kind of politics is it designed to

Network Ecologies: Geophilosophy between Conflict and Cartographies of Abundance 5
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enable? It is here that the question of ethics asserts
itself, giving information-ethics a key role to play in
the cartographic practice that is geophilosophy.

Sustainable Electronics

The scope and topicality of the current debate
around fair, green, and sustainable electronics is
itself in need of explanation. Notwithstanding the
intensity of current ,Green IT" public relations and
re-branding strategies of electronics companies, the
sudden visibility of ,e-waste™ cannot simply be
accounted for by way of reference to a new spirit of
corporate responsibility. On the contrary, the current
visibility of the topic is itself the consequence of a
decade-long effort to make visible the ,dark side of
the chip® — mostly a struggle against dominant
representations of electronics as a clean industry as
well as against the corporate and governmental
actors promoting such a view.

The emergent transnational network of organizing
around environmental and social justice issues in the
global networks of electronics production is arguably
one of the most vital area of a ,network culture®
that is only gradually engaging broader ecopolitical
concerns. In their efforts to initiate and frame this
debate, these actors (see below for a list) have
already (and successfully) criticized conceptual
frameworks that consider environmentalism a post-
materialist luxury rather than a matter of survival. In
doing so, they have already expanded the ecopoliti-
cal idiom to include issues of occupational health
and safety or extend the ,fair trade™ framework to
resource extraction. Electronics activism has defined
a comprehensive agenda of environmental and
economic justice, drawing on a number of perspec-
tives such as environmental debt, environmental
and resource rights, political and social ecology,
resource efficiency, and occupational health and
safety. Perspectives that reframe ‘end-of-life'
through experimental strategies of re-use are tap-
ping into multiple traditions of hacktivism, reverse
engineering and related peer-to-peer approaches
that have been adopted beyond the field of free
software development to advance the construction
of ,free” or ,open™ (non-proprietary) hardware.

In addition to giving rise to concrete initiatives in the
areas of fair production, procurement and disposal,
electronics activism also encourages a re-
appropriation of the notion of sustainability. Since
the 1992 UN ,Earth Summit®, sustainability has
featured prominently in policy initiatives. For some
the policy outcomes have been discredited by their

Soenke Zehle:

vagueness and widespread subordination to corpo-
rate visions of self-regulation. For others, however,
the sustainability trope should be more usefully
reconceptualized in terms of the outcomes of eco-
logical distribution conflicts. According to ecological
economists, neoclassical economics must be chal-
lenged not only because of its one-size-fits-all
commitments to ,trade liberalization® and export-
oriented growth, but because its conceptual idiom is
incapable of articulating the conflicts such commit-
ments — and the policies based on them — necessari-
ly provoke and aggravate. The agendas of main-
stream and increasingly corporate environmental-
isms articulated around the idea of sustainability
often render these conflictual dimensions of strug-
gles over nature invisible.

Beyond consensus-oriented paradigms of environ-
mental governance, network ecologies must take
seriously this antagonistic dimension. Reapproached
from such a conflictual perspective, e-waste finds
itself less a passive object of environmental gover-
nance than an active element in numerous situa-
tions of conflict. Its generation and (still largely
illegal) dissemination is inscribed in the matrix of old
North-South and new East-West conflicts over
resource access and distribution, anxious foreign
policy exchanges debating the merits of a securitiza-
tion of global resource flows (indicating a resignifi-
cation of e-waste as element in national resource
strategies), volatile financial markets thriving on
resource futures, and the explosion of foreign
(especially Chinese) direct investment in raw mate-
rials extraction across the Global South. A simple
return to a politics of nature can neither identify the
eco-social cost of such developments nor enable
corresponding forms of political mobilization. Here,
too, information-ethics has a key role to play in the
comparative analysis of concepts of (distributive,
environmental, social) justice, and in the affirmation
of concepts of the political that address antagonism
as key feature of eco-politics rather than merely
manage it in a politics of consensus.

Cartographies of Abundance

Of all the suggestions proposed by contributors to
this issue, it is perhaps the affirmation of the prima-
cy of abundance over scarcity that is most startling
in dealing with what offers itself so obviously as an
environmental and social crisis — the generation of
massive amounts of discarded electronics and their
global disposal. The crisis media strategies that
feature images of e-waste disposal sites from across
the world stress the urgency of new forms of regula-

Network Ecologies: Geophilosophy between Conflict and Cartographies of Abundance 6
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tion. And indeed, given the scope of the crisis, such
images call for a politics of emergency. Notwith-
standing its positive effects (immediate phase-out of
toxic substances, higher occupational and health
standards, open architectures that facilitate recy-
cling and reuse), such a politics may come at a cost
if it reduces the possible impact of such images of
social and environmental transformation to a mere
invocation of the logic of accountability, itself the
core concept of a politics of representation that
delegates key tasks of cultural, economic, and social
innovation.

If charting cartographies of abundance can be a first
step, it can only do so from within a broad (geophi-
losophical) horizon that does not limit itself to a
logic of accountability, as important as such de-
mands have been (especially in the call for extended
producer responsibility to advance new green design
and take-back strategies). Rather than bringing into
being new forms of governance, attending to the
question of waste has a much broader potential to
disrupt the dominant ,distribution of the sensible”.
What runs across all contributions is a call to shift
from the language of waste to one of potentiality, to
open possibilities of interaction far beyond the
superficial sense of “"Web 2.0" features — possibilities
of participating, instead, in the design and construc-
tion of our information and communication technol-
ogies, and of creating corresponding (cultural,
economic, social) conditions of possibility.

Abundance offers itself as an effective term to
counter the exclusive emphasis on scarcity, and at
least complement narrow senses of ,freedom from"
(interference). Abundance is about the ,freedom to"
create, share, but also live in an unpolluted envi-
ronment or access resources essential to biological
and cultural survival. The illegal disposal of e-waste
is troubling not merely because it is illegal; whether
Jlegality® makes it any less hazardous remains to be
seen, as this involves a variety of struggles over
thresholds and standards whose determination is
itself the outcome of multiple contestations. Toxic
releases in the course of production, consumption,
and disposal should disturb us because they endan-
ger local resource commons (air, soil, water), linking
places affected by such pollution, but also people
resisting it in multiple and inspiring ways in a geo-
graphy of its own.

Because of such ,network ecological” linkages that
cut across borders, to think of abundance is to think
not only of the commons, but also of the common —
of possible figures and socialities in whose name
such cross-border strategies of mutual exchange

Soenke Zehle:

and support may be advanced. This, too, is a ques-
tion raised by the images of crisis, but their possible
impact will remain limited if we do not take seriously
the exaustion not only of the power of exposure
(compassion fatigue) but of a whole range of idioms
of solidarity that have lost their ability to engender a
post-statist politics that moves across borders
(tricontinentalism). Another key question for infor-
mation-ethics to address: given the globality of the
issues under consideration, what is the idiom of
relation capable of articulating a new ethics of
encounter and mutual engagement?

To ask for such a shift in emphasis — from scarcity
to abundance, from accountability to the common -
is to ask where the dominance of scarcity originates,
and where our mutual (ecological) involvements (of
which cross-border flows of products and pollution
constantly remind us) is marginalized in the indivi-
dualist production of subjectivities: where does this
knowledge come from, where is it created and
maintained, what are the architectures and infra-
structures for such processes of education? A net-
work-ecological thought of abundance links the
waste in a disposal site to the waste of a ,university
in ruins®, of academic knowledge production increa-
singly compromised by the need to maintain com-
mercial paradigms of accelerating research-to-
market, and degree systems that are themselves
based on a logic of scarcity. To reflect on waste
from such a perspective is to ask where the desig-
nation as ,waste" is made — in the design phase,
where proprietary approaches lock users into single
vendors, in standardization debates where closed
formats prevent the sharing of content and material,
in educational processes where certificates valorize
familiarity with proprietary products but don't re-
ward autonomous learning and alternative know-
ledges? Clearly, ,waste" generates multiple discur-
sivities and agencies. And to explore the transversal
connections and exclusions at work firmly links
~waste" to the realm of the political.

Caution is, as always, called for in approaching the
selective incorporation of the grassroots into aca-
demic strategies of rebranding and reinstitutionaliza-
tion, as select linkages to extra-academic milieus are
perfectly compatible with the pursuit of otherwise
rather narrow strategies of ,excellence" and ,inno-
vation®. But it is important to remember that carto-
graphies of waste include new research geogra-
phies, where a great deal of the empirical research
is actually conducted outside the academy. Strug-
gles over the public release of occupational health
and safety studies in electronics manufacturing are
a case in point, but so are the (unauthorized) re-

Network Ecologies: Geophilosophy between Conflict and Cartographies of Abundance 7
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leases of safety and toxics information from suppli-
ers, who are thereby retrieved from the relative
anonymity of supply networks and reattached to
corporate brands, breaking the fire walls between
design and manufacturing established through
outsourcing strategies. It is for this reason that this
issue foregrounds activist actors and agendas. And
when we encounter ,e-waste", it us up to us wheth-
er we accept the narratives that constitute these
objects as waste, or whether we take the opportuni-
ty to think about them ,from the end", exploring
~waste™ not solely as a problem of environmental
regulation but as a radically different vantage point.

Soenke Zehle:

Network Ecologies: Geophilosophy between Conflict and Cartographies of Abundance

Organizations

e Asia Monitor Resource Center
<http://www.amrc.org.hk>

e Asian Network for the Rights Of Occupa-
tional Accident Victims
<http://www.anroav.org>

e Basel Action Network
<http://www.ban.org>

e Bricolabs Shared Network
<http://bricolabs.net>

e Business & Human Rights Resource Centre
<http://www.business-humanrights.org>

e Dyne <http://dyne.org>

e Edu-Factory Collective
<http://www.edu-factory.org>

e European Coalition for Corporate Justice
<http://www.corporatejustice.org>

e European Work Hazards Network
<http://www.ewhn.eu>

e Greenpeace International
<http://www.greenpeace.org/electronics>

e Hazards Magazine
<http://www.hazards.org>

e IMF - International Metalworkers Federation
<http://www.imfmetal.org>

e Make IT Fair <http://makeitfair.org>

e Maquiladora Health & Safety Support Net-
work <http://mhssn.igc.org>

e Maquila Solidarity Network
<http://en.maquilasolidarity.org>

e Peer-to-Peer Foundation
<http://p2pfoundation.net>

e International Labour Foundation for Sus-
tainable Development
<http://www.sustainlabour.org>

e World Economy, Ecology & Development
<http://pcglobal.org>

¢ Silicon Valley Toxics Coalition
<http://www.svtc.org>

e Centre for Research on Multinational Corpo-
rations <http://somo.nl>

e Students and Scholars Against Corporate
Misbehaviour <http://sacom.hk>

e Taiwan Environmental Action Network
<http://www.iepanet.org>

e Toxics Link <http://www.toxicslink.org>

For additional contacts, see the Good Electronics
Network <http://goodelectronics.org>.
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Ted Smith:
Why we are ,Challenging the Chip":
The Challenges of Sustainability in Electronics

Abstract

Ted Smith, co-founder of some of the first organizing efforts in the field of electronics activism, recounts the
transformation of Silicon Valley from an agricultural center into the first hub of a global electronics industry
and the rise of electronics activism in response to growing evidence of the industry's environmental and
occupational health hazards. From their original focus on Silicon Valley, activists have broadened their effort
to focus on end-of-life issues, especially through the demand for extended producer responsibility. They also
address the globalization of production hazards, addressed through an ,International Campaign for Responsi-
ble Technology” that links local actors and organizations in North America, Europe, and Asia in a global effort
to advance a comprehensive agenda of labor rights and environmental justice.
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Background and History of
Occupational and Environment
Health Concerns

Fifty years ago, the agricultural valley south of San
Francisco, California was known as the Valley of
Heart's Delight because it produced such abundant
fruits and vegetables. Today it is known worldwide
as Silicon Valley, and the high-tech revolution that
started here has transformed the world. Many of the
workers who used to work in the fields picking fruit
and vegetables became electronics workers, making
semiconductor chips, disk drives and circuit boards
for the high-tech revolution. Little did they know
that they were guinea pigs in a terrible toxic ex-
periment.

The first public indications that the electronics
industry — which called itself the ,clean industry” —
was in fact a hazardous industry that depended on
toxic chemicals to make its products came from
research by the Santa Clara Center for Occupational
Safety and Health (SCCOSH), formed in the mid-
1970s. SCCOSH documented occupational illness in
electronics workers and published the first materials
on the chemical hazards in the industry.

Alida Hernandez was one of the many fruit process-
ing workers who were ‘re-invented’ as a ‘clean room’
worker and didn't realise that she was sacrificing her
health in a pattern that would soon be replicated
around the world. No one ever told her that her
exposure to electronics solvents at IBM’s disk drive
factory in San Jose, CA, would lead to her cancer.
She is just one of many who have suffered dreadful
diseases without realising what they had signed up
for.

As the toxic troubles emerged in other parts of the
US and then throughout the world, other casualties
were discovered - the ‘collateral damage’ of the
high-tech revolution. Unfortunately, there are too
many stories of other electronics workers suffering
similar illnesses and giving birth to children with
serious birth defects. While the electronics industry
has vigorously resisted comprehensive health stu-
dies of its workers, data continues to emerge con-
necting work in electronics factories to serious
health problems for workers and their children. This
is especially crucial since all around the world most
electronics production workers are women of child-
bearing age. Here are some examples:

Ted Smith:

e Three epidemiological studies done in the US all
found high rates of miscarriages among semi-
conductor workers.*

e IBM maintained a ‘corporate mortality file” which
documented that, over a 30-year period, IBM
workers with exposure to chemicals died
younger and more frequently from toxic-related
cancers than the national average.’

e The Scottish Health and Safety Agency con-
ducted a health study of workers at National
Semiconductor in Scotland® and found dispro-
portionately high rates of cancer among them.

e After years of resistance, the Semiconductor
Industry Association has contracted with Van-
derbilt University to conduct a chip industry
worker health study to assess the cancer risk to
semiconductor workers. The results are ex-
pected in 2010.

e In their groundbreaking article ‘Cancer and
Reproductive Risks in the Semiconductor Indus-
try’, Joseph Ladou, MD, and John C Bailar III,
PhD, documented the serious health concerns of
semiconductor workers.

The environmental and health problems have not
been limited to production workers. In 1982, with
the discovery of widespread chlorinated solvent
pollution in the groundwater throughout Santa Clara
country (now called Silicon Valley), SCCOSH spun
off @ community-based organization called Silicon
Valley Toxics Coalition to focus on the environ-
mental aspects of high-tech pollution, primarily
related to the production processes. More than 100
groundwater pollution sites were discovered at high-
tech facilities throughout Silicon Valley and 29 of
them — including IBM, Intel, Hewlett Packard, Ad-
vanced Micro Devices, National Semiconductor and
other well known companies - were eventually listed
by USEPA as ,superfund sites”, a classification used
for the worst contamination sites in the country.
Hundreds of families came forward to file lawsuits
alleging that their children’s birth defects and cancer
were caused by drinking polluted water. Similar
patterns of groundwater pollution were well docu-
mented in several other high-tech centers around
the U.S., including Austin, Texas, Albuquerque, New
Mexico, and Phoenix, Arizona.

Ladou.
2 Clapp.
3 Hesa.
4

SVTC, Maps of Silicon Valley Groundwater Contamination.
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The initial focus on groundwater pollution and
cleanup evolved into a broader focus on air pollution
and then pollution prevention. Some limited pro-
gress has been made to implement policies to
reduce these hazards in Silicon Valley as the indus-
try began its global expansion.

The initial focus on Silicon Valley expands in
two directions: a focus on end-of-life and a
focus on the globalization of production haz-
ards

A. The focus on Product End-of-
Life Problems and Extended
Producer Responsibility

In the 1990s, the focus on electronics and the
environment began to broaden from production-
related hazards to product related hazards, particu-
larly the end-of-life challenges of disposing of mil-
lions of obsolete electronic products that contained
significant quantities of hazardous materials such as
lead, cadmium, mercury, brominated flame retar-
dants, etc. The European Union developed two
watershed laws — the Restriction on Hazardous
Materials (RoHS) and the Waste Electronic and
Electrical Equipment (WEEE) directive to reduce the
hazardous materials in electronic products and to
establish Extended Producer Responsibility to re-
quire electronics manufacturers to accept life cycle
responsibility for their products. There were no
similar initiatives in the US at the time, and in fact
the US electronics industry — along with the US
Trade representative — made unsuccessful attempts
to block the E.U initiatives.

Activists in the U.S. were alarmed to learn about
these U.S. industry efforts, and organized their own
campaign that showed that producer responsibility,
far from being the kind of ,command and control”
regulation lambasted by US industry in the past,
simply internalizes previously externalized costs of
pollution, offers electronics companies flexibility to
innovate in how they meet its targets for recycling
and chemical phase-outs, and encourages them to
compete on grounds of design and recycling effi-
clency.

What is Extended Producer Responsibility ?

Extended Producer Responsibility (EPR) is a policy
approach that holds manufacturers accountable for
the full costs of their products at every stage in their
lifecycle. EPR is a strategy that requires producers

Ted Smith:

take back their products at the end of their useful
lives, or pay a recycling contractor to do so, thereby
internalizing the costs of recycling or disposal in a
manufacturer’s bottom line. When companies know
that they will bear the costs of product return and
recycling, they are more likely to redesign their
products for easier and safer handling at each step
in the lifecycle. This approach enforces a design
strategy that takes into account the upstream
environmental impacts inherent in the selection,
mining and extraction of materials, the health and
environmental impacts to workers and surrounding
communities during the production process itself,
and downstream impacts during use, recycling and
disposal of the products. In short, by requiring a
company to take its products back, EPR aims to
force the company to make the products cleaner in
the first place.>

The European Union Model and the Soul of
Globalization

In the 1990s, American labor, health, and environ-
mental non-governmental organizations (NGOSs)
concerned about the electronics industry’s impact
sought to turn the process of economic and political
globalization to their advantage. Forming the Inter-
national Campaign for Responsible Technology
(ICRT) in the 1990s, NGOs that had worked mainly
at the local level first built national and then interna-
tional ties to share information and strategies and
conduct campaigns across borders (see ,From Grass
Roots to Global,” in Challenging the Chip:Labor
Rights and Environmental Justice in the Global
Electronics Industry). NGOs discovered a promising,
comprehensive policy solution in EPR, as embodied
in the European Union’s (EU) proposed directives on
electronic waste and toxics reduction. Activists
recognized that by raising standards for the produc-
tion and disposal of electronics in Europe, the EU
directives offered the best tool for raising standards
in the United States without sweeping its toxic
waste under developing countries’ rugs.

EPR promised to promote higher environmental and
workplace safety benefits worldwide, rather than
shifting risk abroad and fueling a downward spiral in
standards. By requiring producers to take back their
products, redesign them for easier recycling, and
phase out some of the most dangerous toxics, the
EU’s directives sought to reduce risk at each stage

5 See EPR Working Group for more information

<http://www.eprworkinggroup.org>.
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of a product’s lifecycle wherever it occurred in the
globalized electronics industry. Rather than exerting
downward pressure on environmental and labor
protections, EPR could turn globalization into a force
that conditioned access to major world markets on
meeting more stringent norms for design and dis-
posal. In the era of global markets, EPR pushes
transnational corporations to meet the highest
standards set in any major market because it is
expensive to manufacture different product lines for
different regional markets. In addition, if companies
were to produce more hazardous and less hazard-
ous versions of their products for different markets,
they would be opening themselves up to public and
regulatory criticism (as well as potential liability) for
employing an environmental double standard that
poses greater risks to some customers and regions.

As a sign of the internationalization of electronics
regulation and activism, the ICRT's first step in
embracing EPR was to defend Europe’s ability to
enact it against the US government’s and the indus-
try’s objections. In 1998, the American Electronics
Association (AEA), a major trade association, con-
vinced the US Trade Representative (USTR) and the
Mission to the European Union to fight the European
directives.® The trade associations argued that
mandated phase-outs of toxic materials would
undermine the ,functionality, safety and reliability”
of their products, and ,impede the development of
new technologies and products, increase costs, and
restrict global trade in these products” (Hunter and
Lopez paper for AEA, 1999). The trade associations
also alleged that requiring producers to assume
financial responsibility for collecting and processing
e-waste violated the General Agreement on Tariffs
and Trade (GATT) rules against trade restraints. The
US Mission in Brussels agreed, arguing to the EU
that the directives raised ,unnecessary barriers to
trade, particularly the ban on certain materials,
burdensome take-back requirements for end of life
equipment, and mandated design standards”.

In May 1999, a group of environmental activists
from Europe and the US met in Soesterberg, The
Netherlands, to develop a way to defend the direc-
tives from US lobbying and to create a strategy to
»~get out ahead” of the next generation of electronics
problems, rather than continuing to play ,catch up”
by trying to clean up the problems created by the
previous generation of products. There was a keen
awareness that Moore’s law was driving change so
quickly that governments were hopeless in their

6 <http://www.aeanet.org>.
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efforts to regulate such a constantly moving target.
The Soesterberg group developed a new vision of
sustainability to track the dynamism of Moore's law:

Each new generation of technical improvements
in electronic products should include parallel and
proportional improvements in environmental,
health and safety, as well as social justice at-
tributes.

Adopted by the Trans-Atlantic Network for Clean
Production, May 16, 19997

The ICRT then wrote a legal response to the indus-
try’s claims, showing how industry had erred in
arguing that the EU directives were not protected by
GATT's exemptions. The ICRT also mobilized a
coalition of hundreds of labor, environmental, and
community organizations expressing support for the
EU directives and calling on then Vice President
Albert Gore to rein in the USTR’s lobbying efforts.
While industry cast the directives as a matter of
Jree trade” versus ,protectionism,” activists used
the letter to Gore to transform the debate into one
about corporate responsibility, sovereignty, and
democracy. Later that same year, as part of the
major WTO mobilization in Seattle, the ICRT organ-
ized a protest against e-waste at Microsoft head-
quarters to further pressure US industry to back off
in its efforts to undermine the EU directives. Micro-
soft was chosen not only because it was a co-host
of the WTO meeting, but also because its constant
software updates push demand for more processing
speed and drive the pace of computer hardware’s
rapid obsolescence and the growth of e-waste. As a
direct result of this organizing, the USTR backed
down from its lobbying in Europe.

Importing EPR into the United States

During the years 2000-2003, as approval of the EU
legislation was increasingly imminent, an expanding
coalition of NGOs took the lead on introducing EPR
into US debates — initially called the Computer
TakeBack Campaign8, it later expanded into the
Electronics TakeBack Coalition. Although local and
state governments, electronics recyclers, the US
Environmental Protection Agency (EPA), and indus-
try began discussing how to build an electronics
recycling infrastructure and allocate recycling costs,
they focused on improving practices for dealing with

7 <http://www.cleanproduction.org/Electronics.Green.php >

8 <http://www.electronicstakeback.com>
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products at the end of their lives. Had NGOs not
advocated for an EU-style solution, the problem
would have been seen simply as one of paying for
managing e-waste responsibly, rather than as an
opportunity to address the effects of electronics at
each stage of their lifecycle.

The Future of EPR in the United States

Producer responsibility for electronics has made
impressive inroads in the United States since the
late 1990s. The industry has conceded, in the words
of an invitation to a recent AEA forum on regulation,
that ,it is clear that European environmental policy
is setting a pattern for the rest of the world”® .
Some of the leading producers have now accepted
that they will have to incorporate the cost of han-
dling their products at the end of their useful lives
into the prices they charge US consumers. The
debate is no longer about ,whether” to adopt EPR
principles — it is now about ,how” to do so.

B. The Grassroots Global
Response to Electronics
Production Hazards

By the dawn of the 21st century, most electronics
manufacturing had moved to Asia and other low-
cost areas of the world, bringing with it the same
sets of environmental and health concerns that had
been discovered in the US and Europe but which
were at that point unknown in the new regions.
Soon activists in the developing world began to
encounter and uncover occupational health hazards
and environmental pollution associated with the
latest round of rapid expansion. Global networks of
activists began to emerge to address the hidden
hazards of high-tech development and they are now
working to develop comprehensive, holistic and
coordinated strategies to bring accountability to and
promote sustainability within the global electronics
industry. Included within these networks are groups
that focus on workers rights, occupational health
and safety, environmental pollution, and hazardous
waste prevention and cleanup. Some newer voices
are beginning to question the underlying model of
Moore’s law that promotes rapid obsolescence and
the ,throw away culture” that is fueled by huge
advertising budgets informed by state of the art
marketing strategies as well as by young consumers

9 G
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grasping for the latest gizmos and whiz bangs. Still
others are beginning to examine the role of software
development which operates in tandem with the
hardware development — each encouraging con-
sumers to continue to buy more complex products
and discard older models. Some have dubbed this
the WINTEL model, named for the 2 main oligopo-
lies Windows (Microsoft) and Intel.

As workers and communities outside of Silicon
Valley began to discover this ‘dark side of the chip’,
they also began to come together to confront its
‘clean” image.  Community and worker based
movements began to emerge in other countries -
PHASE II in Scotland, Asia Monitor Resource Centre
in Hong Kong, TAVOI in Taiwan, CEREAL in Mexico,
etc. as the grassroots efforts began to grow into a
global movement. Many of these groups are now
working together internationally through various
networks to develop worker training on occupational
health and safety, to clean up and prevent air and
water pollution, to press the electronics industry to
phase out use of the most toxic chemicals, and to
advocate for a safer, healthier and more just work-
place for production workers.

As the pace of corporate-led globalisation acceler-
ated, grass roots activists realized that they too
needed to develop a robust grassroots global re-
sponse. That is why many of these groups came
together with the International Campaign for Re-
sponsible Technology to convene the first Global
Symposium on Strategies for a Sustainable High-
Tech Industry, in 2002, in San Jose, California.
Participants came together to address several re-
lated issues, including:

e Rising community and workers’ health problems.
e Deteriorating workers' rights.

e Increasing water and air pollution.

e Growing crisis of electronic waste.

e Escalating corporate influence on
institutions such as the WTO.

global

An action plan was developed that included a com-
mitment by participants to pool their experiences
into a new book, which became ‘Challenging the
Chip: Labor Rights and Environmental Justice in the
Global Electronics Industry’, published in 2006.
Contributors to this pioneering volume include many
of the world’s most articulate, passionate and pro-
gressive visionaries, scholars and advocates. Here
they not only document the unsustainable and often
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devastating practices of the global electronics indus-
try but also chronicle creative ways in which activ-
ists, government agencies and others have at-
tempted to reform the industry -- through resis-
tance, persuasion, and regulation.

One book reviewer captured the importance of the
effort:

'Challenging the Chip is certainly the most compre-
hensive review of the social, health and environ-
mental consequences of the electronics industry to
date and provides a critical platform for developing
new theoretical and empirical research on the
political economy and ecology of the industry. The
plethora of topics explored also highlights the multi-
plicity of disciplines that can contribute to debates
about the chip industry, including the social sci-
ences, public health, and environmental sciences. A
most impressive feature of the book is the way in
which it developed out of a collaborative partnership
of intellectuals and activists with a shared vision of
sustainability and justice.” - Electronic Green Jour-
nalto

Since the book’s publication there have been many
additional efforts by NGOs to move ahead with a
Jlabor rights and environmental justice” agenda for
electronics workers and communities. ANROAV - the
Asian Network for the Rights of Occupational Acci-
dent Victims!? - has increased its focus on electron-
ics workers’ health and safety and has included
panels and workshops at its last two annual meet-
ings. The European Work Hazards Network!? has
also included electronics health and safety work-
shops at its conferences, as has the national Com-
mittees on Occupational Safety and Health Network
(COSH)?3 in the United States. Good Electronics'? is
another network based in Europe that focuses on
working conditions in electronics.

There is also growing interest in India and China,
countries with the most rapid high-tech growth and
consequently with the most at stake in terms of
workers’ rights, worker and community health, and
electronic waste impacts. Following the publication

10 Meij.
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of Challenging the Chip there were forums held in
Bangalore and Kerala, India, organised by Asia
Monitor Resource Centrels, Waste Not Asia, and
other labor and grassroots groups. Likewise, a book
tour was arranged in China by Greenpeace!6, which
energised large groups of students and others at
several campuses in south China and in Beijing. The
Chinese version of the book also will be available
soon. Media attention is growing throughout Asia
and throughout the world — a recent presentation at
an eco-waste forum in Manila was featured in an
article in the Manila Times. And the emergence this
past year of the dazzling Internet video 7he Story of
Stuffl” has informed and excited millions of activists
around the globe.

It has been a long time since the Valley of Heart’s
Delight began to disappear in its transformation to
Silicon Valley. Hopefully it is still not too late to learn
the lessons of this experience to protect emerging
‘Silicon Valleys’ in India and throughout Asia. The
growing grassroots global movement is increasingly
speaking truth to power, putting a human face on
the dark side of globalisation, and providing a vision
for a new sustainable electronics industry. It is
about time we learned from the lessons of the past,
since the future continues to be built before our
very eyes, and, as we know, it is being built on even
more powerful and less understood technologies
such as nano technology. Our challenges are only
just beginning.
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Abstract

As probably every other country in the world, in recent years Brazil has seen an immense increase in the
production and consumption of electro-electronics equipment, which generates, as expected, an equally large
amount of e-waste. However, there is a general lack of information about health and environmental issues
among actors involved with the e-waste cycle, and very limited public discussion about the topic. Also, proper
legislation to regulate the destination of all this material does not yet exist. The National Policy on Solid
Residuals, which has been discussed in the Brazilian Congress since 1991, had shown signs of including e-
waste management. But the responsible working group in the Chamber of Deputies has recently decided to
make an amendment to its 33rd article, dealing with the regulation of reverse logistics (take-back) and man-
datory recycling of special waste, and no longer considering electronic equipment as such. In response to
that, the collective Lixo Eletronico decided to publish a manifesto and open an online petition drawing atten-
tion to the change in the bill. The article offers an overview of the situation and the issues involved and
explains the action that is being carried out by the Lixo Eletronico Collective, presenting the first outcomes
and next steps.
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1. The Lixo Eletronico Collective
and the Brazilian Context

The Lixo Eletrnico! collective evolved from a per-
ceived need to open up the public debate about e-
waste in Brazil. Its weblog was created following
the release of a study on e-waste management in
the country, comissioned by the Dutch organisation
Waste.nl and carried out by members of the
MetaReciclagem network.2 The results of the study
revealed several critical issues regarding e-waste
management:

» the existence of a local market that relies on
small-scale cooperative recycling businesses and
the informal handling of electronics, which are
usually discarded with the normal trash and end
up in landfills;

the small amount of information available in this e-
waste market regarding proper safety and environ-
mental measures for managing and recycling e-
waste; among the few specialized recycling compa-
nies, the complexity of a proper full-cycle solution
for the materials, being often necessary to export
the waste to be handled in other countries which
have proper recycling plants, thus making the whole
process more expensive;

» the absence of a legislation that regulates the
discard of e-waste and poses rules for an
environmentally sound management.

Regarding the legal framework, Brazil is a signatory
to the Basel Convention, which states that hazard-
ous waste should be managed as closely as possible
to the source of generation, but it lacks proper
national legislation to deal with the issue. The
National Policy on Solid Residuals has been in dis-
cussion in the Brazilian Chamber of Deputies since
1991, but has not yet been approved. The bill
addresses all types of solid waste and regulates the
disposal of these materials. Although included in the
original draft, electronic waste was exempted from
this regulation. It was in this context that the Lixo
Eletronico website was launched in September 2008,
aiming to open the debate about e-waste to general

1 lixoeletronico.org

2 da Silva, Martins, & Oliveira 2007. A small-scale governmental
reuse effort exists, see
www.computadoresparainclusao.gov.br
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discussion and proposing a model which encom-
passes the social, environmental and economic
issues related to e-waste management.

2. Developing a Local Model for E-
waste Management

Being informed of and in contact with projects from
all over the world while keeping an eye on the local
context, the Lixo Eletronico collective is developing a
model for e-waste management that responds both
to a global issue and to local specifics. Its guidelines
were outlined in a series of articles called ,The e-
waste life-cycle™ which were published in the Lixo
Eletronico blog, and consist in a threefold action
strategy: production/consume, disposal/reuse, and
recycling3. Each of these axes involves several
complex questions.

Production/consume is seen as a continuum, in
which both consumers and manufacturers influence
and affect each other's decisions. In that sense, not
only the industry but also the media and the con-
sumers are responsible for the ever growing sensa-
tion of obsolescence of technological devices. To
fight that trend, Lixo Eletr6nico recommends (and
adopts) measures in three perspectives: foster the
responsible consumption by gathering and publish-
ing information about the manufacturing processes
and other practices of the industry, as well as help-
ing to increase awareness of related publications
such as Greenpeace's Guide to Greener Electronics;
stimulate the reuse of electronics by showing ways
to extend the life span of technologies using alterna-
tive strategies such as adoption of free software and
repurposing hardware (e.g. using an old computer
as a file server or firewall); and provide information
about how to discard electronics in an environmen-
tally sound manner.

While Brazil has been increasingly integrating into a
globalized economy, there is still a huge gap in
terms of access to information technologies. For that
reason, rather than adopting the perspective that
every discarded electronic device should be directly
sent to recycling, Lixo Eletronico contends that
every potential use of electronic devices should be
attempted before such devices are sent to final
disposal. Some of the founders of Lixo Eletrénico
have also been acting as key members of the
MetaReciclagem network, which in a more local, de-

3 Fonseca 2008.
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centralised fashion has encouraged a great deal of
experimentation regarding the critical reappropria-
tion of information technologies for social change,
either by reassembling computers or repurposing
them in initiatives related to education, art or
craftsmanship.

Building on this experience, Lixo Eletronico proposes
a model in which local nodes (social organisations,
small-scale, cooperative businesses and the like)
develop knowledge related to the repair, reuse and
disassembly of electronics, and start acting as a
network that operates receiving electronics, making
them work again (as electronics or otherwise) and
delivering them to social projects, as well as for-
warding the unusable parts to proper recycling
facilities. The best way to achieve scale for the
network without losing autonomy would be to
establish the bases for a distributed logistics net-
work, a non-financial, self-organised auction system
in which people could offer their electronics for
donation and interested organisations and projects
would be able to receive these donations.

The recycling business usually relies on regulations
that (as mentioned above) are not currently avail-
able in Brazil. Even if that wasn't the case, e-waste
recycling is a rather complex issue: unlike common
examples as PET bottles or tin cans, for which a
fairly well-developed recycling industry exists in
Brazil, the proper recycling of electronics requires
the separation of materials, which poses a difficult
challenge: every electronic device is composed of
dozens of different materials, all of them welded one
into the other. The separation requires the use of
machinery not widely available. In fact, Lixo Ele-
trénico has learnt that a great number of Brazilian
companies which claim to properly recycle electron-
ics usually adopt all kinds of questionable practices.
The most common one is to tear up the equipment
to extract the very small amount of expensive
materials - gold, silver - and then put all that is left
in containers which are sold to unlicensed opera-
tions in places like China, Ghana, India and others.
More often than not, these materials will be proc-
essed with no attention to environmental, labour or
social regulations, and will likely end up in a landfill
somewhere else in the world.

As long as adequate recycling processes and tech-
nologies are not in place, the sector makes a high
profit by acting irresponsibly. Because the recycling
of electronic materials as a whole (including every
part of electronic devices) in the current state of
technological development is hardly sustainable,
legal mechanisms ought to be established to fund
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those activities. Given the need for proper legista-
tion that addresses the issue of e-waste manage-
ment, the bill on the National Policy of Solid Residu-
als, which has been under discussion in the Con-
gress for more than 15 years, could be a response
to this need. Unfortunately, recent changes to the
proposed policy suggest that this will not be the
case.

3. The Electronic Waste Manifesto

Over the summer of 2009, the bill on the National
Policy of Solid Residuals started moving again inside
the Brazilian Chamber of Deputies. However, for no
apparent reason, the responsible working group has
decided to make an amendment to its 33rd article,
dealing with the regulation of reverse logistics (take-
back) and mandatory recycling of special waste, no
longer considering electronic equipment as such.
There was no official explanation for the change,
but a few groups and NGOs involved with the theme
of e-waste management implied that it had been
done because of the pressure of the Brazilian Asso-
ciation of Electric and Electronics Industry (ABINEE).

In response to this move, Lixo Eletronico decided to
publish a manifesto and open an online petition
drawing attention to this change in the bill:

ELECTRONIC WASTE MANIFESTO FOR THE
INCLUSION OF ELECTRONICS IN THE NA-
TIONAL POLICY OF SOLID RESIDUALS

Let’s pressure the Chamber of Deputies to reinstate
electronics into the amended 33th article of the
National Policy of Solid Residuals dealing with re-
verse logistics (take-back) and mandatory recycling
of special materials.

There are approximately 160 million cell phones and
60 million computers currently in use in Brazil. The
prediction for 2012 is that there will be an estimated
amount of 100 million computers, one for every 2
people in the country. In 2008, the income of elec-
tronics market reached R$ 123 billion (about US$
61.5 million), having been growing since 2002.
Electronic devices can make companies more com-
petitive, make people’s lives easier, offer leisure and
entertainment, and are an important tool for indi-
vidual and social development.

On the other hand, electronic equipment produces
toxic waste in great amou