Figure 1
Multitasking—talking on the phone and
searching on an MP3 player while walking

Wrapped Attention: Designing
Products for Evolving Permanence
and Enduring Meaning
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Introduction

If we were to walk down a busy street, sit in an airport departure
lounge, or take a journey on a train, we would be certain to see
many people using a variety of small electronic goods. They might
be listening to music on headphones, having a conversation on
a mobile phone, taking a photograph with a digital camera, or
sending an e-mail on a laptop computer. Sometimes, people engage
in several activities at the same time (see Figure 1). Such sights have
become ubiquitous, and they raise a number of issues related to our
current conceptions of products. The conventions that underlie how
electronic products are designed are not only linked to how they
are made, the longevity of their use, and what happens to them
after their useful life has ended, but also to how these products
are used and the kinds of use they encourage. All these factors
have implications for the responsibilities of industrial design in
the twenty-first century, not only in addressing concerns about
sustainability but also in terms of how our conceptions of products
are related to understandings of human purpose and fulfilment.

This discussion begins with an examination of the triple
bottom line of sustainability, which it expands to include “personal
meaning.” The relevance of this fourth element becomes evident
in light of recent research that suggests multitasking and partial
attention, as are common in the use of electronic devices, can have
detrimental effects on behaviors and values that are related not only
to social responsibility and environmental stewardship, but also to
substantive notions of meaning. We consider the design challenges
raised by these issues, which then leads to the development of a set
of new design priorities that seek compatibility both with sustain-
ability, through more distributed production/service enterprise
models, and with more reflective product use patterns. We then
explore the implications of these priorities via a series of conceptual
designs.

The propositional designs that emerge from this study, which
are not intended to be commercially viable products, transform
general principles into specific, tangible objects. Naturally, many
other design outcomes are possible. However, it is hoped that
the examples presented here serve to illustrate the potential of an
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alternative direction—one that not only appears to offer a fruitful
way forward that is more localized, more flexible, more enduring,
and less socially and environmentally damaging but also is in accord
with enduring notions of personal meaning.

Beyond the Triple Bottom Line

Sustainability is commonly expressed in terms of the triple bottom
line, which refers to the interdependent economic, environmental,
and social factors associated with human activities.! In recent
years, some have suggested that a fourth element is needed, but
there seems little agreement on what it should be; it often appears
to be determined by the particular roles of those suggesting it.
Some, among them local governments, have proposed a quadruple
bottom line that includes “culture,”>? others identify the missing
ingredient as “governance,”*® and still others suggest “culture/
ethics.”® Although these options might add a useful focus for certain
sectors, none are especially valuable in advancing a more personally
compelling understanding of sustainability, nor do they address the
relationship between our activities and more profound notions of
human purpose and fulfilment. Indeed, all these propositions can
be subsumed within the triple bottom line. Aspects of governance,
culture, and ethics are related to social relationships and the
development and well-being of communities and therefore can be
included in the social and/or economic considerations of sustain-
ability. What is missing from the triple bottom line is explicit
recognition that human beings are not only gregarious creatures, but
also individuals. Further still, we are individuals who are meaning-
seekers.’

To ensure that our activities are both relevant to us as
individuals and substantive, we must include an additional element
in our conception of sustainability that recognizes the importance
of this inner, more profound characteristic.® To this end, some
have suggested that the fourth ingredient should be spirituality,’
and it is certainly true that this term conveys an expansive range
of understandings and practices that are intimately related to
meaning and the individual. However, for some, this term may
be unacceptable because of its close associations with the soul, the
sacred, and religion. For this reason, and recognizing the importance
of substantive values in linking sustainability with the individual, the
fourth element of a quadruple bottom line for sustainability proposed
here is “personal meaning”—a term acknowledging that sustain-
ability has to be relevant and meaningful to the individual person,
as well as socially responsible, and it is broad enough to include
a wide range of activities that different people find meaningful
and enriching. This is not to say that any and all activities will be
meaningful; the emphasis here is on those choices that are congruent
with deeper values® and those more profound, meaning-seeking
aspects of our humanity. Through advertising and marketing, we
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are constantly urged toward self-indulgence and pleasure-seeking.
However, since the time of Plato and Aristotle, self-discipline,
contemplation, and virtue have all been essential aspects of the
meaningful life and substantive notions of human happiness. It is
also important to note the connection between personal meaning
and the other elements of sustainability. For example, deteriorating
ecosystems have been linked to a degradation of spiritual fulfilment,
cultural identity, and various other factors related to the well-being
of the individual."

It is this notion of personal meaning that I would like to
explore here in relation to the design and use of electronic goods. By
considering how this factor might inform the priorities of design,
it becomes apparent that a remarkable synergy can be reached
among economic imperatives, environmental responsibilities, social
concerns, and substantive matters of personal meaning—a synergy
that suggests a systemic shift in how we conceive, manufacture, use,
and andre-manufacture or dispose of electronic products.

The Banality of a Shallow Blindness

It was mentioned above that people often use electronic products
in conjunction with other activities, such as listening to music on
headphones and typing on a laptop computer while sipping coffee
as one travels on a train. When we engage in these kinds of activities,
we not only cut ourselves off from our immediate environment but
also divide our attention; our mind flits from one thing to another
in a rather superficial, unreflective manner. In this example, it might
be said that we do not allow ourselves the opportunity to be fully
cognizant of our surroundings and other people, we do not fully
appreciate the music or the taste of the coffee, and we do not fully
concentrate on the activity in which we are engaged on the laptop
computer.

Findings from neuroscience research indicate that when two
tasks are performed simultaneously, we devote fewer resources to
each one, and distractions can affect how information is learned,
resulting in the information’s being less useful in the future.
Although it has been conjectured that the brain can adapt, balancing
multitasking with extended periods of concentration, there is little
evidence to show that this capacity to balance is actually possible.®
The effects of multitasking on concentration have been recognized
for many years, for example, in areas such as driving, where mobile
phone use can significantly increase the risk of accidents.’* " Recent
studies have indicated that information overload and multitasking
can adversely affect our ability to be empathetic, ethically responsive,
compassionate, and tolerant and to develop emotional stability—
all traits that, traditionally, have been associated with the term
“wisdom.” Our capacity for empathy, to be inspired, or to be
ethically concerned has been linked to the slower acting parts of the
brain that require time to reflect on the information received, and
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it is these parts that appear to be circumvented when we engage in
multiple activities simultaneously. Prolonged periods of multitasking
via technological products have also been linked to an increase in
anxiety and depression and a reduction in attention, intellectual
ability, and workplace productivity.”” " In addition, research into
mobile phone use among young people aged 18 to 25 indicates that
many are using their phones for several hours a day. They become
upset if their calls and messages are not answered, often neglect
important activities, become distanced from friends and family, and
can experience problems in developing social relationships. They
also feel the need to be constantly connected, becoming distressed
and anxious if they do not have access to their phone.!

An associated concern, related to the drive to expand the
development and use of services enabled by digital technologies
(e.g., Digital Britain®), is that these technologies offer only a filtered
and unsubstantive version of reality. Despite offering “connection,”
they have the effect of separating us from a direct interaction
with, and awareness of, our world, which serves to add to our
“blindness.”? This separating effect also applies to our interactions
with other people. Caller identification allows us to choose with
whom we talk, and e-mail enables us to control when and with
whom we communicate; this control increases the distance between
ourselves and the other—whether a friend or a stranger.” Text-based
communications, bereft as they are of tone of voice, facial expression,
and other, often subtle forms of nonverbal communication, can also
lead to misinterpretations and misjudgements.

Of course, the various concerns associated with these goods
cannot be addressed solely by product design. The modes of
behavior that technological goods enable are partly a function of how
these products are conceived and designed and partly a function of
personal choice. Nevertheless, the knowledge and creative skills of
the designer can play an important role in envisioning a different
path—one that not only is more environmentally benign, socially
responsible, and economically equitable but also, potentially, is
more personally meaningful to users of these products. However,
on the whole, the profession is not facing up to these issues. One
critic has suggested that industrial design has been reduced to toying
with the surfaces of technological products and has failed to live
up to its responsibilities.? Another suggests that making “stuff”
and the creativity related to making new “stuff” represent the past
paradigm.? Thus, if industrial design is to address these consid-
erable challenges, it needs to be reinvigorated with a new sense of
purpose.

New Directions and the Role of Speculative Design

To confront these issues, we must find ways to renew the profession
by developing agendas and propositions that envision what is
desirable, meaningful, and sustainable; the responsibility to do so
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Figure 2
Fundamental design research in academia
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lies partly with those in the profession itself and partly with the
academic institutions that educate and train its future participants.
Design in academia has the opportunity to focus on fundamental,
conceptual design in ways that are often more difficult to justify
in corporate culture. Design at universities has the capacity and
freedom to critique current approaches, examine their insufficiencies,
and explore new possibilities in ways that are removed from the
day-to-day priorities of design consultancy (see Figure 2), and, in
view of the urgent requirement for alternative, more benign ways
forward, it has an obligation to do so.

For the contribution of design to be worthwhile and
meaningful, it cannot simply produce difference and novelty as
a way of stimulating sales. This perspective would diminish the
discipline to a tool of capitalism and deny its responsibility and
potentialto influence the common good; as we have seen, and as
some have argued, this diminution is just what has happened to
industrial design. Going forward, the outcomes of design not only
have to offer some pragmatic benefit or usefulness, which in the
case of contemporary electronic products is predominantly based on
the work of scientists and technologists, but should also be concep-
tually in accord with sustainability and facilitate forms of use that
are responsible and considered.

It is also important to recognize that the contribution
of speculative design work within academia is not to develop
potentially viable “solutions” that can be tested or measured
against some predetermined, pragmatic criteria. Rather, its purpose
is to probe and challenge our assumptions and to explore other,
imaginative avenues that appear to be worthwhile. The objective of
this kind of work is not necessarily to convince but to raise questions
by exploring new design directions based on sound reasoning, which
can be informed by emerging research in other fields. Such creativity-
based research is driven by envisioning new possibilities, and differs
in emphasis and purpose from reactive problem solving.* Although
this kind of work represents a particular opportunity for design
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Sustainability, Production, and Product Meaning

Let us now consider some of the principal inadequacies of our

current approaches, especially those linked to sustainability,
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of “sustainability” must take into account the interrelated
elements of the triple bottom line or, as has been argued
here, the quadruple bottom line. The notion of sustain-
ability requires us to explore avenues by which its various
elements are addressed concurrently and in ways that are
mutually reifying. Currently, we are a long way from this
perspective. Instead, the more common interpretation of
sustainability considers the damaging consequences of our
endeavours as separate issues that require discrete actions.
We try to offset the negative effects from one activity by
engaging in another, which is entirely removed from the
problem and its cause. For instance, one London-based
organization offers people the opportunity to offset the
negative environmental effects of using an iPod by planting
a tree in New Zealand.” These kinds of initiatives can

be a convenient substitute for carefully examining and
reforming one’s own practices.

Production: If we are to focus on the heart of the problem, the

issues that arise from our specific, problematic activities
have to be considered in relation to the priorities of sustain-
ability and dealt with directly. In recent years, for example,
mobile phone use has grown enormously all over the
world, with tens of millions of units being manufactured
and shipped each year. Although their compact size offers
portability and a convenient means of staying in touch,
their relationship to sustainability raises many concerns,
not least in the ways in which they are produced. A brief
outline of the main concerns will suffice in this context.

For example, in terms of the economic considerations,
manufacturers of these devices accrue significant annual
profits.? Such profits are possible because first, in the
manufacturing plants, employees are frequently expected
to work excessive hours for low wages, with few basic
rights.? Second, the environmental consequences of their
production, shipping, use, and disposal are not included in
the accounting but are designated “externalities.” Moreover,
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even where legislation exists to help prevent companies
“externalizing” factors that have damaging environmental
and social consequences,” illegal practices often result in
toxic electronic waste being dumped in poorer countries.*

The Product: If we consider the nature of the product itself,

further concerns can be raised. Even though many different
companies manufacture mobile phones, these products all
reflect a similar set of design priorities; conceptually, there
is little to choose between them. They are all compact, fairly
robust devices that are easy to use and convenient to carry
on one’s person, and they all offer a host of functions, in
addition to being able to make and receive calls. On the
face of it, these product features seem logical, reasonable,
and desirable, but let us examine in more detail what

these seemingly universally embedded notions of “mobile
phone” connote in terms of the quadruple bottom line.
This examination allows us to develop a reformed set of
priorities and establish a basis for exploring an alternative
way forward.

When we decide to buy a mobile phone, we are faced with

hundreds of different models. Prices vary considerably
between the simplest phones and those offering a greater
number of functions, and some allow the product to be
tailored to one’s personal requirements by downloading
applications from the Internet. However, in all cases the
physical product is a small, hand-held device that is a
discrete, fixed manifestation of a particular stage of techno-
logical development. We can choose between a touch
screen and a keypad, and between a keypad on the front

of the phone and a slide or flip design feature, and we

can choose from a variety of colors, but such differences
are relatively trivial. We are also aware that, whichever
phone we select, within a few years, it will be outmoded
and of little monetary or functional value. At this point,

it will more than likely be discarded and replaced with

a more up-to-date model, which will be another fixed
entity that represents a slightly more advanced stage of
technological development. In addition, when we purchase
such a product, we need have little understanding of the
technology on which it is based, where it comes from, or the
effects of its manufacture, use, and disposal.

While the intricacies of digital technologies are highly

complex and may well be beyond the interests of most
people, it is possible to consider the design of electronic
goods in ways that allow our decisions to be more closely
associated with their consequences and that help foster a
more enduring and more meaningful notion of material
culture. For instance, we currently cannot purchase a phone
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that will last for many years, that allows us to update the
hardware as new technological advancements develop,
and that could be considered an heirloom object that has
the potential to be trans-generational in its appeal and

its usefulness. We cannot select a phone that is capable of
being incrementally modified in terms of its parts as our
needs change, or that we can update aesthetically from
locally made, culturally relevant components.

And we cannot choose among phones that are concep-
tually diverse in terms of how their functional benefits
are objectified. These various possibilities, none of which
are available, could all contribute to a more enduring
rendition of electronic products, increased opportunities
for understanding and personal control of one’s material
goods, and greater levels of attachment. Such possibilities
might also substantially reduce electronic waste and
pollution and their associated consequences because
individual components could be exchanged and upgraded
rather than requiring users to discard and replace whole
products.

In terms of their use, the kinds of phones currently available
enable forms of interaction that can contribute to problems
associated with information overload and multitasking.
The very design priorities that emphasize convenience
also facilitate impulsive, unreflective use patterns that
interrupt thoughts and tasks. For example, many phones
include a variety of electronic games and internet functions
that provide endless opportunities for distraction, and
as discussed above, constantly browsing websites and
checking for messages or e-mails can lead to addictive and
addiction-like behaviors.

This survey offers clear illustrations of how our current conceptions
of electronic goods, and perhaps the mobile phone in particular,
support production practices that, although highly profitable, are
associated with considerable environmental consequences, social
inequity, ethically questionable employment regimes, and massive
amounts of toxic electronic waste often dumped either illegally
or in politically or economically powerless regions. Moreover, the
patterns of use with which such products are associated appear to
contribute to an erosion of empathy and ethical concern, as well as
compulsive behaviors that have been linked to a variety of psycho-
logical disorders.

Although market competitiveness is a critical factor in
defining the physical characteristics of a product, when manufac-
turers all compete by producing essentially the same kinds of goods,
there little market distinctiveness, as well as few opportunities for
people to select products that, potentially, represent a more positive
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way forward. Despite significant public awareness of the negative
environmental and social consequences of consumerism, people
are not being offered choices that emerge from a more meaningful
and sustainable ethos. The characteristics and conventions of a
production/consumption system that leads to damaging practices
and harmful effects, and products that foster unreflective use
patterns, are also those that restrict genuine choice. For significant
change to occur, therefore, new kinds of product designs are
needed, along with new kinds of enterprise models—models that
not only allow for greater participation in the development and
definition of products but also potentially improve community
cohesion and capacity® and increase personal influence and
product understanding.

New Design Values for the Quadruple Bottom Line

To tackle these various shortcomings, design and production need to
develop ways forward that are capable of taking full advantage of the
opportunities made possible by technological advance while attending
not only to the social, environmental, and economic requirements
of sustainability but also to more substantive questions of personal
meaning and fulfilment. To address these interrelated factors, design
priorities are required that allow electronic products to:

Evolve continuously as technology progresses, aesthetic
tastes change, and new possibilities are developed, thereby
benefiting from scientific advance and new forms of visual
expression.

Accommodate new hardware components whose future
volumetric requirements are both unknown and
unpredictable, thus enabling incremental change through
replacement of individual components, rather than whole
product disposal and replacement. This flexibility would
decrease environmental burdens by reducing waste and
pollution, as well as energy use, acquisition of virgin
resources, shipping and packaging, and other costs.

Be maintained, repaired, and upgraded locally and,
where possible, incorporate culturally relevant design,
aesthetic expression, and materials. Such priorities create
possibilities for local employment, development of skills
and knowledge, and cultural identity. They would make
important contributions to localization, socio-economic
equity, and self-reliance and to the creation of diverse,
robust local economies—all elements of sustainability. Such
product design contributes to the development of a more
lasting, culturally relevant, and personally meaningful
material culture while reducing shipping, packaging, and
whole product disposal.
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Foster more considered, less distracting use patterns.
Electronic products whose design enables a focused mode
of use, with fewer diversions and interruptions, would
create genuine choice and contribute to more meaningful
relationships with such goods. The benefits of the digital
economy thus would be in closer accord with enduring
understandings of personal meaning and fulfilment.

Reflect emerging enterprise models in which considerations
related to sustainability are internalized and core to the
activities. For example, business models that include
product repair and upgrade services lead to meaningful,
enduring, and mutually beneficial relationships between
producers and the people who use their products.
Distributed forms of innovation, production, remanu-
facture, and recycling create local employment and
locally relevant solutions, and they draw on a wealth of
imaginative possibilities while resulting in more environ-
mentally benign and more equitable service-oriented
solutions. Moreover, these electronic products could be
conceived as reliable, long-lasting tools—basic workhorses
whose hardware can be intermittently upgraded and
supplemented with software and services provided via
standard interfaces.

These design priorities emerged from a consideration of electronic
products in relation to the priorities of sustainability. However,
they are congruent with the results of a recent study that drew
on the views of four consultative groups that included a futures
panel, a design panel, a clients panel, and a policymakers panel.
Among other things, these groups identified the following as the
most pressing issues for design in the twenty-first century: sustain-
ability and ecological design; design with responsibility; person-
alized design so that products can evolve and adapt with you; more
meaningful products and services and self-actualization design (i.e.,
greater emphasis on personal meaning); and localization of design
and production.®

The Conceptual Design of a Mobile Phone

For illustrative purposes, alternative concepts for a mobile phone
have been developed that explore and encapsulate the implications
of the criteria listed. These propositions are not intended to be viable
products for the market. Instead, they represent how these general
criteria might be translated into physical artifacts. Their purpose
is to indicate potential directions for creating electronic goods that
respond to sustainability critiques of technological products and to the
detrimental effects of multitasking and unreflective, often addiction-
like use patterns. However, the concepts presented here also fully
recognize the importance of scientific and technological advance
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Figure 3 (above left)
Pouch Phone concept

Figure 4 (above right)
Separate components of the Pouch Phone
concept
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and their contributions to improving our material culture and living
standards.

To conform to the requirements outlined, the product has
to be designed in a manner that enables its constituent elements
to be incrementally changed over time, for purposes of repair or
upgrading. Developing such a design requires a shift in how we think
about the product: we have to move away from seeing it as a fixed
commodity that is locked in a particular timeframe and therefore
is subject to obsolescence. Instead, we must begin to conceive of
it as an object in a continual state of flux—as an ever-present but
ever-changing, provisional product. When we consider a product
as fixed, we see the current product as the latest version. Earlier
versions came before, and more advanced ones will be available in
the future. This conception is fundamentally unsustainable because
the earlier models usually end up in landfills* and future versions
require new resources and energy, with all the environmental
consequences their extraction, processing, and shipping entail. In
contrast, when we consider a product as a continually evolving one
that we can keep, individual parts can be exchanged and upgraded
to take advantage of new technological developments, with consid-
erable reductions in waste, pollution, and resource use.

Significantly, because technology is in a continual state of
development, it is not possible to predict exactly what the upgrade
components will be—the technologies they will use or their size and
shape. Thus, rather than creating a rigid enclosure to contain the
various parts, it becomes necessary to develop solutions in which
the parts are more loosely connected. In this way, as the product
changes and evolves over its extended useful life, more advanced
parts can be substituted. This type of evolution also suggests that
any form of encasement should be flexible enough to accommodate
these changing forms and sizes of components.
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Figure 5 (above left)
Pouch Phone concept assembled for use

Figure 6 (above right)
Pouch Phone concept in use—focused
attention

In the first concept developed here, the Pouch Phone in
Figure 3, a simple fabric wrap contains the separate components of
a mobile phone (see also Figure 4). This design allows the product
to be incrementally upgraded as technology advances, and the
flexible wrap does not constrain the inclusion of new components
that may be volumetrically dissimilar to those that went before.
In this disassembled state it is not a mobile phone but simply a
collection of parts. Thus, it would not interrupt or intrude upon the
owner’s thoughts or current activities; incoming calls would simply
be transferred to a message service.

To make a call, send a text, or attend to stored messages
when these activities can be given dedicated attention, the phone
can be quickly assembled to create a functional arrangement (see
Figure 5). This assembly can be done quickly, but it does require a
conscious decision to use the phone. When assembled, the user can
attend to messages and calls as a focused activity (Figure 6). When
these tasks are complete, the parts are again stored in the wrap.
Thus, through its essential design as an object, this concept offers
a form of use that eliminates unwanted disruptions to ongoing
activities. It does not disturb face-to-face conversations or ring
unexpectedly in a meeting or at a theater performance. It also
reduces the potential for impulsive use because the small amount
of effort required to assemble the phone may be enough to create
pause, to consider the necessity of making a call at a particular
time, compared to continuing one’s current activity. Thus, in this
concept, the requirement for assembly prioritizes considered use
over convenience and mitigates unreflective use patterns.

The Pouch Phone concept (Figure 7a) represents one way of
encapsulating priorities of continual upgrade and considered use.
However, the same principles can be expressed in very different
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Figure 7 (top)
Meaningful Choice—concepts offer varying
degrees of upgradability and considered use

Figure 8 (middle)
Nine stages of incremental upgrading
transform Phone A to Phone J

Figure 9 (bottom)

Environmental benefits of an incrementally
upgradable phone concept, compared

to disposal and replacement of regular
mobile phones

a) Pouch Concept

b) Wallet Concept

c) Pocket Concept d) Standard Phone
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ways. The Wallet Phone concept (see Figure 7b) can also be
incrementally upgraded but does not require assembly. It imposes
somewhat tighter volumetric restrictions on component upgrades
than the Pouch Phone but allows for rather more convenient use.
The Pocket Phone concept (Figure 7c) is similar to a regular mobile
phone, but with the advantage that individual components can be
upgraded over time. Thus, these concepts offer a range of meaningful
choices that encourage varying degrees of considered use, and they
offer product-service solutions in which selected parts manufacturing
and component upgrades can be provided at the local level.

Such concepts have considerable environmental benefits. For
example, if we consider nine incremental stages of product upgrade
over a period of years, Pouch Phone A can be transformed into
Pouch Phone J, with minimum waste (see Figure 8). Rather than
discarding nine full mobile phones over the same time period, users
exchange only those parts required to upgrade the product. Through
these stages, a number of individual parts (e.g., the screen, the circuit
board, the battery, and the keyboard) will need replacement, either
because of wear or because they become technologically outmoded.
As individual components, they could be more readily recycled than
complete products. In the illustrated example, this design results
in obsolete components equivalent to about one and a half to two
mobile phones (see Figure 9)—an estimated 80 percent reduction
in electronic waste, assuming that, with conventional designs, nine
complete mobile phones would be discarded in the same period to
gain the equivalent technological benefits. When we consider that
400 million mobile phones are discarded each year, such a reduction
in the disposal of mixed, toxic materials would be equivalent to
about 320 million phones annually.

In terms of environmental and social gains, the benefits over
conventional models are plentiful. Incremental component changes
by local servicers reduces energy use and waste while creating local
employment opportunities. Such incremental upgrading, along with
a more service-based business model, has already been explored in
other sectors. In principle, the Pouch Phone concept is not unlike
the approach developed by Interface Incorporated, the world’s
largest manufacturer of modular floor coverings. In the 1990s, the
company redirected its vision to align its business more closely
with the principles of sustainability. Instead of manufacturing and
selling conventional carpets, the company produces modular carpets,
elements of which can be selectively changed via extended service
provision, and each aspect of the company has been scrutinized to
comply with the highest standards of sustainability.*

Purchasing an upgradable phone gives users a product
that endures over an extended period of time and takes advantage
of new technologies as they become available; it also can be
maintained and reconstituted via locally available services.
Although the electronic components would still be mass-produced,
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other parts (e.g., the carrying pouch and screen stand) could be
made from a variety of materials available locally. Potentially, more
complex components and tailored circuit boards could be produced
using rapid prototyping and small-scale assembly technologies. Such
a design contributes to the development of local enterprises and to
the integration of local and mass-produced forms of production.
It also reflects indigenous skills and cultural preferences and
contributes to cultural identity. The product can become a more
enduring element of a person’s material possessions, giving a
sense that it is something worth caring for. Conceptually, it would
no longer be a fixed, and therefore transient, acquisition offering
only temporary benefit until a more advanced model arrives on the
market.

Although such concepts might not suit everyone’s needs, they
do illustrate an alternative path for the development of electronic
goods that appears to fulfil many requirements of sustainability
while encouraging forms of use that are more closely aligned with
focused attention and understandings of personal meaning.
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